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By As Little As 3/100,000 Inch 


MEASUREMENT that is liner 
than the one-hundredth part of a 
human hair. This man measures the 
expansion, by heating, of a piece of 
inetai. If this expansion deviates by 
as little as 3/100,000 inch from the 
expansion of the material it is to 
match, only failure can result. Such 
precise measurements made possible 
the new all-metal radio tube. 

Measurements of equal precision, in 
General Electric laboratories, arc 
fundamental to the further develop- 
ment of quality in design and manu- 
facture of General Electric products. 


Carefu] measurements made possible 
the hermetically sealed G-E relriger- 
ator, with its lifetime dependability 
and its low-cost operation. Precise 
measurements, by G-E scientists, of 
electric currents in vacuum tubes 
have led the way to present high 
standards of radio reception. 

These ate hut a few examples of the 
contributions of scientific research and 
engineering in General Electric lab- 
oratories in Schenectady-- contribu- 
tions which have stimulated new 
industries, increased employment, and 
provided greater comforts of living. 



G-E research has saved the public from ten to one hundred dollars 
for every dollar it has earned for General Electric 
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T^RAMATICALLY symbolizing industry in America, 
^ which may be said to be founded largely on the develop- 
ment of machine tools, is the intriguing photograph repro- 
duced on our front cover. Showing a workman in the shop 
of the Mission Manufacturing Company, Houston, Texas, 
engaged in grinding a reamer, its prosaic features have been 
given an unusual interpretation by the art of the photog- 
rapher, coupled with an appreciation of the subject. 
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AlUSinP— “The aeeonipiiuyiiifi; etiffiavin" illiisirates an aeiial 
vchsi'l ami piopclliiif; wliei'l, llie iiivcnliini of Mi'. Miws S. dole, 
of Creylown, Nioiir<L!J,im, dcnlral 
Amoi'ioa, , , . It is elaiiiied that 
tliiH veasiil oan bo raised, lowered, 
steered, and iiiopelled in any 
du'ootion at the 'will of the pilot. 

The vessel Is provided -witli a 
central coraparlmeiit liaviii!!; suit- 
able ruoina for the accommodation 
of passengers and crew. On the 
lop of the ceiling is .secured an 
inflated balloon of semi-splicroidul 
form. . . . The main driving shaft 
is placed transversely across llii' lloor, and is formed with a 
oiaidc at its center, to whieli the motor is eooph'd. On ('aeli end 
of the sliufl ... is s(!('iii'ed a wlieid having sevm'al wings, wliieli 
open and dose iuilomiilically, aeeoiding to dreiimstancos; these 
■wheids s(‘i'vo to raise or lower the vessel. Wheels similar in eon- 
Hlnie.llon aro phu'ed at the ends of the viusel. , . . T'he wheels are 
each mmiiited on a shaft having ci'iinli. arms, which ree,eive a 
rotary motion Inou the main .shaft by soilahlo eoniiee.lioiis. The 
end wheels steer the vesse,l in any direelion, and propel it in a 
horizontal plane.” 

KAILROAU ANdI[OU--“The Railroad Gazollc proposes the (ol- 
hming: To have an anclior to tlrop from the rear end of train 
and engage with the lii‘s. . . . liy having a good long spring to 
ease the shock when the anelior came to a lieariiig, in addition 
to the relief which would come frmn the liraw springs of the 
entire train witlioul any expense at all, a train miglit easily he 

i brought to a slop within 15 or 20 fecit fnou an ordinary passiiiiger 

speed, if something did not give way.” { 1 ) 

' BRlCKS™‘Tl may not he known to some what causes the differ- 
ent colors in bricks. The red cidor of bricks is duo to the iron 

contained in the clay. In the ptoce.ss of horning, the iitm com- 
pounds are changed from the ferrous to llie ferric, condition 
i and rendered anhydrous, thus developing the color. Certain clays- - 
I like those in the vicinity of Milwaukee, for instance— contain 
little or no iron, and the bricks made from them are light or cream 
i colored.” 


lel, al intervals along its Icogth, a series of cxleiior powdci pockets,! 
llial ('nimmuiicate with the iiOei'ior of ihc liairel. The hall is shut- 
cd from the hre<’,eh by a moderale charge of powder in the usual!', 
immucr; when ihe hall pusses l)ey(ool ihe first poekel, ihe huiniiig 
powder flies llie eluirge eoolaioed in llie poekel, and ils pres, sine 
is added to ihat of the initial cluuge, and so oo; each poekel 
of powder eonlribiites sueeessively to add a new iiressiiie lieliimi 
ihe jiiojeetile.” ’■ 

IJUI'FAIjO — A is iniw Hiicc.cssfiilly llii 

American luiflalo al Slimy Mininlaiii, Mtuiiloha, .Sinning hi' 
held in 1878 wilh four fieifer calves and one Imll, il now niimhen 
()l head; llie greater luimher pure hiillulo, the re.sl half hrmls." I 

FARM iSdIFNTlSTS— -“The farmer or his lahorei's to-day di | 
not one hiindrodlh of the iielmil wiO'k. Steam or horse driver ‘ 
muehiiiery are the agents. The fai'io is eoiiveiied iiilo a fiiclory 
Orain is sowed and ferlilizers are dislnhuleil by miii'hiiie!i. Iiu , 
proved eollivalor.H are used in irealiog growing eriips. Afler liar 
vesting by power, llirashiog; iiiaeliineit are sohsllliileil for llie ok 
lime Hails. The liiriohig of .'iO yeiiis ii|'o is heeiimiiig a |os| at' 

To a grenl esleut, lloi farmer is deposed from his pm.ilioii a 
the priiieipal prodoeer of a regioo’s weallli, Tliis lioonr mm I 
lie shared liy mlieis. Tlie eheoii.si lias liail liis |)orl in llie clumgi | 
hut the liivenlor slaiols ulmve nil in ihk To liim llie new em I 
dilion is priiiciimlly due.” ! 

FLOATING (iliANF “Tliis eraiie . . . has a jili of sollieienl riiki 
and height to eiumimml llie Imlelies of llie largest ocean Himuners 
and is also adapted for lifling dock gnu 
111 and out of place for repair. i'’iir tli 
lall.er purpose il was necessary to [iroviiii 
lifting power for 1011 toms, willi a projec 
lion of alioiil fi ft. over the side. T’lie ex 
treme rake of liie jili is 49 ft., whieli givei 
a projecliim of 22 fl. 6 in. over llie out 
side of the feoiler limiiers wlieo tlie ji' 
is ulliwarlship, and llie weiglii wliieli eai 
lie. Iifled al lliis rake is 80 Ions. Any loui 
Ions can, of eoiirse, lie lilted at an iole 




helween 30 uiul LOO 
mediate rake.” 


PILE DRIVING— “In Pesth, Hungary, dynamite has been suc- 
cessfully used for driving piles. An iron plate 15 inches in dia- 
. meter and 3% inches thick is placed in a perfectly horizontal 
j position on the pile to be driven. A dynamite cartridge, in the 
I form of a disk, containing IVk ounces of dynamite, is placed 
' on tbe iron plate and exploded by electricity.” 

1 MINICAM— “A remarkaide phoiograpliic apparatus, to be used 
for detective purposes or ordinary portrait photography ... is 
enclosed in a watch case which 
opens in the ordinary manner 
by means of a spring. As the 
case opens, a miniature cam- 
era shoots out for a moment, 
shuts up again, and the thing 
is done.” 

MHLTICHARGE CAN- 
NON-“Co]onel Haskell asks 
Congress for an appropriation 
lor thO' further,' test of the 
,multioh;^ge gun . , , (which 


GREEN RAY- -“The green ray is a IIa.sh of emerald colomi 
light, said to be observed sometimes for a second or half a secom 
at the moment the sun’s disk disappears Imlow the liori'zon, am 
just when one sees only a very small segment of its surface.” 

LICK OBSERVATORY— “Tim San Francisco C ronide says tlu 
crown and flint glasse.s of the groat olijeclivc of the Lick OliHor-' 
vatory have arrived safely al tlie summit of Mount Hamilton. 
The lioxes containing llie g]a8,si!.i were taken to the south room 
of the oljservalory, where a fire had been started hours lieforo 
to produce tlie proiior temper- 
ature.” 

PATENT SYSTEM-“AI1 
who arc interested in patents 
should keep a watchful eye on 
Congress. Al every acBsloii 
efforts are made to secure the 
virtual abrogation of tlu; 
patent system, which, if not 
perfect in every respect, has 
aided in an important measure 
in placing the United States 

iildiWiMlidiiffiif.il-.kn miiALrrf liivi n iii.T il, n 


AND NOW FOR THE FUTURE 

^TRANSPORTATION is the keynote of our Feb- 
Hruary number— transportation as it affects your 
daily life and business. Noted authorities on various 
phases (see note on page 9 of this issue) have pre- 
pared articles that are outstanding. If you are not a 
subscriber, better order a copy from your newsdealer 
now — or, better yet, subscribe. 



Personalities 

in 

Research 

A VERSATILE and prolific inventor. 
Dr, Chill)]), who is tlie Director of 
lie.search Lahoialories of Wostinghou.se 
Electric and Mantifacluiing Company, 
has 120 patents in his own name, in ad- 
dition to numerous others developed in 
his position as Research Direcloi. Elec- 
tric welding, electric measurements, 
rectifiers, developments in metallurgy, 
circuit interruption, radio, electric heat- 
ing, machine design, development of 
materials, surge generators, household 
relrigeialion, inverse refrigeration, com- 
munication and signalling, electronics, 
electrolytic treatment of wires, chemical 
systems for maintaining temperatures, 
elimination of uiitomohile headlight 
glare, have been his chief fii'lds of ac- 
tivity. His most important work, l)i. 
Chill)]) believes, has been in the devel- 
opnient and application of magnetic ma- 
terials, paiticularly silicon steel, 

Dr. Cluilih, who is widely known for 
his research activities, has contrihuled 
gieatly l('„ the advance of modern prog- 
i:es.s. He has been associated with the 
Westinghouse company since 1905 and 
has been its Director of Research Lah- 
oiatories since 1930. 

While still a very young man, before 
most people were thinking of what since 
has become such an outstanding factor 
in the growth of American culture and 
civilization, Dr. Chubb was deeply in- 
terested in ladio and its tremendous po- 
tentialities. When he was still a high 
school student, he perlormed his first 
experiments in this connection; and, 
later, as a graduation thesis, gave an 
exhibition of experiments in wireless 
control, including such picturesque 
demonstiations as firing a mine, ringing 
bells, and the like. 

Born at Fort Yates, North Dakota, in 
1882, he spent his early days at that 
place, where h.s father, an array officer, 
was stationed. After having received his 
preliminary education, he attended Ohio 
State University, from which he was 
graduated in the class of 1 905 with the 
degrees of Mechanical Engineer and 
Electrical Engineer. In the same year he 
entered the apprenticeship course of the 
We.stinghouse Electric and Manufactur- 
ing Company. When his training in 
that special course was completed, he 
was given a position in the company’s 
engineering department, and was as- 
signed to the laboratory of standards. 
In 1907, he joined the research divi- 


L. WARRINGTON CHUBB 


sion, and cairied on in that connection 
a large number of scientific investiga- 
tions. Of special importance was the 
comprehensive study he gave to the 
preparation and properties of magnetic 
steel. In 1910 he was placed in charge 
of the electro-technical section of the re- 
search division. In the course of the 
World War his assignments were largely 
of a military character, including the 
invention of methods to detect subma- 
rines, the development of new types of 
underwater mines and bombs, subma- 
rine storage batteries, manufacturing 
problems on small rifles, gas masks, 
treatment of shells, and shrinking of 
large ordnance. He was also engaged 
in the study of various types of apparatus 
and phenomena as an assistant to 'Mr. 
Lamme, of the Naval Consulting Board. 

In October, 1919, he represented 
America as a delegate to the Interna- 
tional Electro-Technical Commission in 
London, England, and again in March, 
1920, was sent as a delegate to the meet- 
ing of that committee in Brussels, Bel- 
gium, In 1920, after the Westinghouse 


company had definitely entered the 
commercial wireless field, he was made 
manager of the Radio Engineering De- 
partment. Early in 1930, Dr. Chubb 
went to Camden, New Jersey, to occupy ; 
the position of assistant vice president [ 
of engineering of RCA-Victor Company, ' 
In June, 1930, he returned to the West- 
inghouse organization as Diiector of 
Research Laboratories. 

He is a director of Polarized Lights^ 
Inc., and was a director of Audio Vision 
Appliances and the American Institute 
of Electrical Engineers. , 

In the spring of 1933 he was awarded 
the Honorary Degree of Doctor of Sci- 
ence at Allegheny CoRege in recognition 
of his outstanding achievements in the 
field of electrical associated sciences. 

It is our happy privilege to announce 
that, beginning with this issue, our read- 
ers will have the benefit of the counsel 
of Dr. Chubb, for he has accepted the 
position of Contributing Editor for Sci- 
entific American. This appointment has 
been made in furtherance of our “Re- 
search Leaders Help Us Edil” jpogpam. * 
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SACRED SCAVENGERS NOW 
RESOURCEFUL ENGINEERS 


OO af)cmiii{-ly inlelUgcnt, are (iui anlica of llioao 
O energetic and enterprising insect skalologists, 
the tuinblo-bugs, that most persons having the hi. 
slincta of the engineer or rigger will often spend 
hours watching a pair of them, male and female, 
rolling a ball of dung over hill and dale (so it must 
seem to them) toward some suitable place where the 
eggs may be laid in it and a safe burial made urn 
til the gruh of the young hatches. In overcoming 
obstacles they show remarkable resourcefulness, 
'jEkse' familiar beetle^, ,are;)ft§;'Ve*y\.8ame, ''as, ,iil408^ 




ramping on one another’s heels, perhaps, uSm lonstmctiorionded wheelbarrows occupy all available space 
Dr half a mile back from the working face of the dike under construct , 
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CriliCtPSV ^I’ll Vl'HlS'KlKUllti , 

S^and old channels and the dike system wher 
Tr. break n^p-rred: also, section of ctosure^ dik^ 


Yellow River Breaks Dikes . . . Cliinese Re- 
liuild . . . Huge Engineering Job Done Witli 
Hand Labor . . . AneJeul Chinese Methods 

By 0. J. TODD 

Consulting Engineer to the Shantung Government 
anil the Yellow River Commission, China 

mHE Yellow River, rising in snowclad peaks of Tibet and 
I for 2700 miles through nine of China s provinces to the U o 
Cliihli, offers a challenge to the ingenuity of man. In the late 
autumn, winter, and spring it is docile enough In the summer its 
Sons writhe, as the Chinese put it, and the battle is on between 
mau and this great mud-carrying stream. 

This river has been building up the Great Plain of China f 
aves by depositing enormous loads of mud on the adjacent lane s 
when, in high ffood stages, the earth dikes give way and the silt- 

laden waters flow over the bordering farming region. • ^ 

A serious dike break along the lower 400 miles of this rivci 
means great disaster to the countryside. The country is so 1 at that 
the river does not readily return to its original bed as a faithful 
horse returns to his stall after a run and roll. After a major break, 
a nrolonged fight ensues before the river is back m its former course, 

' These battles are not easily won, for the scenes of the most dangerous 
1, leaks are usually out on the plains that are composed of, very fine 
soil which is easily eroded. There are no hills or rocky ledps to 
which the repair work may be tied. _ 

The maximum flood of modern times nn ■ ^ 



1 



Iw till) autliur 

:hc taller buildings of Linpaochl survived; others were buried eight feet under mud 


700 per sfpmrc- mile. TIu' lussus in 
!mildiii{j;s, and nlhiT |irnii('ily Inlallnd 
771,000,000 dtdlais. 

\VIi(-ii hurioiis lircaks of lliis sort octuii' 
along ihn Ytdlow Kivor dikes, the nia- 
jorily opinion favors a proi>raui of nn 
verting llie How liaek lo (lu^ old eluinmd. 
Bill many limes in (iliina’s liistory stndi 
atleiupls liave keen iinsiieensslul, as in 
1052 wlieii the lower river swung far (o 
lliii nnvlheasl and lias remained there 
ever sinee. 'I’liere wein many who advo- 
cated leiiing the river follow its new 
trend afli'r the last great ealaslio|ihe 
lull the anlhorilies dmdded lo use all 
availahln means lo foree the, river hack 
into Urn hed it had left in July, lO.'ifi. 
This work was miderlakmi in Novemher, 
J985, and eonipleled hy eaily April, 
1926. It entailed four months id' inlen- 



August, 1933, when the peak of the flow 
passing the railway bridge in f lonan was 
approximately 800,000 culiio fe(d per 
seccitul or 50 percent greater than engi- 
neers hatl formerly osliinated vvouhl he 
the size of a major flood. This eansml 
(like lirwiks on holh luniks near tlio 
(■asleni border of J lonan, and the fid- 
lowhig year further hreaks oeeairred on 
the north liaidc iiearhy so that the oidy 
reinuiiiing harrier to the north was a 
badly protected earthen dike. If lids 
slunild break in time of another major 
Hood, tlien the city of Tientsin with 
over a million population would Im 
doomed. The history of the migrations 
of the Yellow River’s course shows that 
from 2278 b.c. to 11 a.d, this river 
emptied into the sea acro.ss the flats 
where Tientsin now stands. Thus it now 
threatens the safety of botli rural and 
urban dweller. In the rainy season it can 
quickly become a fury whose control is 
never certain. 

W HEN a major flood came out of the 
loess hills of western Honan down 
the channel of the Yellow River in 
July, 1935, lack of vigilance in patrol 
and an unsuspected weakness in the 
earthwork caused the south dike lo be 
breached in several places without even 
being overtopped. The village of Lin- 
paoebi near the western border of Shan- 
tung Province (a town of 5000 inhabi- 
tants) lay across the new path of the 
river. Now its ruins arc being excavated 
from a soil cover six to eight feet in 
depth. Deposits of fine silt to a depth of 
three feet were found 50 miles away 
from the breaks when the waters re- 
ceded. 

This flood continued through western 
Shantung and northern Kiangsu prov- 
inces until it reached the Yellow Sea, 
nearly 300 miles from the break, close 
to the old mouth of the Yellow River 
from 1324i to 1852. It takes months for 
the riv^ to dig .a new channel even 
across the Great i iPlairi' of China since 
ifesswater is not confined to a narrow 


channid but spreads out over the nearly 
level farming country. By .Tauuary, 
1930, the entire river’s flow was pouring 
through a wide breach that llieu in- 
(diided the several small ones. A great 
lake of varying width soon developed 
with a total area of 6000 stpiure miles; 
and a population of 4,000,000 was di- 
rectly affeeti'd. Hero the avitrage farm- 
ing and village popnlalimi totals about 



Twisting hemp into ropes by the 
ancient Chinese method; and, be- 
low, the ropeway near the dike job 


sive effort by many llmusaiids of num 
employing mi'lhods not familiar to 
Amerieans of today yet most priielical 
and interesting. 

O N our own Colorado I! Ivor we htn 
slniggh'd with a similar probler 
30 years ago and put llnit slnaiui under 
eoiili'ol by using' a wooden trestle from 
wliudi many train loads of rock were 
duinped lo foriu the eoi'e id* a roekdill 
dam wliieli was later walerproid'ed, In 
1923, I had siicei'ssfully used a Mimllar 
melliod on the Yellow Klver in easlern 
.Slianlmig where the jiroldem of llirow- 
iiig the entire river bank into its old bed 
was very imieh llie same us (■oiirrouted 
llic Chinese liere near l/mpaoe.lii and 
Timgeliuang in western .Shantung. Hot 
this time advocates of the old Chinese 
method, with certain modern improve- 
ments, prevailed, and the so-called “I'on- 
Iracllon” method was adopti'd. It had 
llie advantage of lieing a|ipl!eaI>lo in the 
winter mouths before it Wiis safe to drive 
piles for a trestle because of riinning 
ice and lee jaiii.H. Its greali'st disadvan- 
tage lay ill the imssiliilily that the soil 
at the closure might bo loose and tliere- 
fme rapid scouring would lake place as 
contraction proceeded, But a goml site 
was found where a suiriciently iJiick lay- 
er of clay prevented rapid culling of the 
bed while, llie closure work proceeded. 





Here came the lug of war. During the 
last month on the job, work went for- 
ward night and day to rush the closure of 
this gap — that at first was a mile and a 
half across— before the water with its 
increased speed cut a channel too deep 
to control. A cold winter that caused 
the river to be frozen for an entire 
month so that men could cross freely 
on the ice, delayed the operations, but 
with it came low stages of water. Usu- 
ally spring freshets bring the river up 
in late March, but this time the season 
was late and a race was run and won 
against this spring flood coming down 
from the melting snows of Tibet. The 
main closure was effected on March 27th 
and a secondary dike was completed 
eight days later. The spring freshet ar- 
rived April 12th. 

T he methods used were briefly as 
follows: The old earth dikes were 
raised and widened, starting well back 
, along the old dike line. This main dike 
was continued toward the break, work- 
ing out from both ends with well 
pounded soil — all placed Ity hand la- 
bor, men carrying the earth in willow 
liaskels or bringing it in by wheelbar- 
row if the distance was great. In the 
basket method, each man carries two 
rather flat baskets, one suspended from 
each end of a flexible carry pole that he 
balances on his shoulder. The total 
weight of a load is about 125 pounds. 
This is the customary way of handling 
short-haul earth work in China. The 
pounding of the earth in place is done 
in layers one foot thick by use of a stone 
'■flapper” weighing about 80 pounds and 
tossed eight to ten feet into the air by 
eight men with ropes so tied to this 
stone as to move it uniformly up and 
down. 

In all this work, the handling of earth 
is the largest item whether it be in 
building up a dike or excavating a chan- 
nel. Most of it is done on a piece basis 
by the “fang” (100 cubic feet) or by 
the cubic meter. As the work advances 
toward the closure and wheelbarrows 


Like tossing a man in a blanket, 
the flapper is tossed by Chinese to 
compact soil. Below is the heavy 
flapper with eight handling topes 



are used for the long hauls, many thou- 
sands of men are tlius engaged and lines 
of these barrows are often held up tem- 
porarily while other parts of the work 
are being put in readiness. This is es- 
pecially true in the wet sections of the 
dike work where the core of the dike is 
made of kaoliang (sorghum or tall rail- 
let) stalks. At such points the individual 
often suffers if he is held in line for 
hours on a cold night yet cannot leave 
his place and may be allowed to move 
forward but a few feet at a time. 

At the same time the main earth dike 


is being advanced toward the closure 
section, a number of spur dikes, or 
groins, are built out at an angle of 45 
degrees pointing downstream to help 
deflect the current fiom the main dike. 
These are faced toward the outer end 
with stone woik. 

Meanwhile, 600 junks are bringing in 
stone from a point 70 miles up the river 
where it has been brought by ox-carts 
and light railway push cars six miles 
from a station to which it has been 
shipped 100 miles by standard railway 
from the quarries. 

Hundreds of carts bring in kaoliang 
stalks and willow branches from the 
countryside, and the material yards 
grow to great proportions. Hemp comes ' 
in on wheelbarrows from other farming 
districts just as it is taken from the stalks 
by the farmers and dried. A large yard 
is fenced off for the rope makers and 
here the hemp is made up into two-inch 
rope for use in binding together the 
kaoliang stalks for the core of the dike 
in the closure section. In this same yard, 
galvanized iron wire from America is 
twisted into light wire cables by these 
same simple twisting devices that the 
Chinese have used for centuries in mak- 
ing rope. 

F or making the closure where earth^' 
work alone would not be safe against , 
possible rises of the river, and where a 
core must be held in. place, two types of 
construction were chosen, for which a 
total length of 2735 feet was reserved, j 
Of this stretch of special construction, I 
the last 130 feet of swift-water channel \ 
was reserved for the stone “sausage” 
method which is rather new in China. | 
The rest was done by the kaoliang core f 
method long used in China for dike ’ 
breach closure, t 

A kaoliang dike-core is made by plac- I 
ing alternate layers of these dry stalks I 
with layers of earth so that the roots of | 
the kaoliang, which remain on the stalks, | 
always face the upstream and down- 1 
stream sides of the dikes as tlje. stalk^ 
are laid parallel to tk 
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A "sausage" of stones and willow withes, ready to be dumped from a boat 


'rliis main cori' is ahoul 50 IVel wide willi 
vtTlH'ul Hides and is eai'cfidly tied In 
<i(‘thi‘r in seeliiiiiH 30 In 50 feel in leiiulli 
liy lienip rope id’ one and one, half lo 
iwo inelies diumi'ler, On llie kaolluii|j,' 
layei'H, eoinpi'ivssed lo alioiil lliree. feel 
ill deplli, earlli is plaeed lo a deplh of 
12 lo JH hudies ueeoi'din;; lo ihe wei{i;lil 
required lo sink die, mass vvlien pusluii« 
it mil, inlo the river. 

In tluH work, llie eoidies mu,sl work 
rapidly, and woe helide a youti»si(<r who 
is slow ,ln diimpinii; his armful of kao- 
^■'lianp, sLulks. A “river police,” foreman 
will be after him to clm.stiHe him for 
: getting iu the way, using a kaoliang 
stalk if he cannot reach him and liox 
Ilia ears. Here the hoys do not fare as 
well as an American mule which has the 
jiower to land a lelling kick on the 
boss’ libs. It is all done in good .spirit, 
though the river pidice are in dead 
earnest. There is real discipline here 
■ and no time for laggards. The river po- 
' lice are the trained river hands wilh 
years of experience on maintenance 
work along this river and attached to 
the provincial river Imreans of Shantung 
anil Honan. They are belter trained than 
many army men, hard working and re- 
liable. 

T IIR main kiiolimig core carries an 
earth eover about three, feel thick 
when completed to full height. Its up- 
stream toe is protected by heavy stone 
rip-rap placed on woven willow mat- 
tresses that are tied to the main dike by 
the locally twisted wire cables, On the 
down-stream face of the dike is a wide 
earth fill, carefully “flapped” down to 
, make it water-tight. The kaoliang core 
preysnts swift currents from striking 
this earth, water-proofing. 

, Jn exfendihg. the,, kaoliang com into 
the flowii]||;' SlfftfUbt ,8nclwf ■ 'ropes - are- 


and on it is a long .spar .siipporled lliree 
feel alinve deck. Aritimd lliis spar are 
wound ihe 40 to 50 long ropes lluil form 
llm cradle, Inlo which ihe 11) fool kao- 
liang slalks are plaeed as the work of 
Iniilding n[) ihis core jiroeceds, Al fre- 
ipienl iiilervals ImiiiliTil.s of men are [lul 
on llm new kaoliang work lo jump up 
and down and .seltle il inlo llm wuler us 
men gradually let mil the eraiUi; ropes 
wuuiul around the liorizmilal spur on 
ihe working luiat. In this maiiimr the 
core of sUilks may ho settled through 
30 lo 40 feet of wuler down into the nuid 
lo cut off the flow prc-tly ihoroiighly. As 
the core grows toward compleliim and 
llm variims sets of cradle ropes arc tied 
back inlo llm main dike to willow stakes 
that act us anchors, other heavy ropes 
are used lo liuild a sort of breast strap. 
Tlic.se are lied well back on the sides of 
ihc dike and pass around the face, thus 
liinding the core together as a solid 
holly. 

To llie American, this type of work 
seems risky, yet it i.s done with such pre- 


idsimi, and llm ropes are lii'il back wilh 
siieh eaie, llml il is cITirlivi'. The use id 
large ((imnlilies of loose slone diimiied 
inmiedialely upslrtuim of this semi-per- 
iimahle core us il advanee.s inlo swifl 
water is a new jireeaulioii tluiL makes 
lliis piaetiee more eonservalive than for- 
merly. Il prcvenls imderculling to any 
huge degree. 

But the cln.sure of the last 130 feel 
was the miisl llirilling of all. Here the 
willow fascines, 50 feet in lenglh, were 
hroiighl in fiorn ihe work yard and used 
as casings for the “slone sausages.’' 
Tliese were ladled in from the two ends 
of the kaoliang core to plug completely 
lliis best gap where waler was llowing 
swiftly and llie final beading up eaiiie 

10 six feel, llie dilfereiiee liiiweeii head 
and I ail waler. 

QMAIT, willow branches were lied lo- 
kj gellier by wii'es every three feet to 
make ihe.m* long fascines lhal were six 
inches in diameler. These encased llm 
siiiisage.s whieh were hiiill up altlm ends 
of ihe dike ami on llie boats anelmml in 
lielween. Here men worked feverishly 
as several faseines were laid as a base. 
Slones were placed on lop of ihem, other 
faseines were hi might in lo make the 
sides and lop, iiml iiimlly I'lipes were 
lied around the greal “sausage” every 
lliree feel of its lenglli. A long heavy 
io[ie was woven lliroiigli the middie lo 
ml as an anehor lo bold il in pluee as 

11 was lieing rolled inlo llm swiftly (low- 
ing ali'cara. One imisl lie al the .site and 
see the operalion to know how enthusi- 
asticully the Chinese river pidice enter 
inlo the spirit of tin’s work. 

When 1000 of these sausages had lieeii 
made and rolled in and the water had 
liecome so swift that it look as many as 
four one-quurler-inch wire caldes to liold 
one sausage in place, the final closure 
wa.s elleeted on March 27, As soon as the 
main How was cut off (though there was 
still much leakage) willow hranehes and 
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haus of earth were brought on and the 
elosing was completed. Another week 
of hard work completed a secondary 
dike and did the necessary water- 
proofing. Then earth was added to give 
further weight to tighten up the voids. 
Another week of hard work was neces- 
.sary to complete the secondary dike 
which was closed by an old fashioned 
kaoliang plug lowered hy ropes re- 
leased simultaneously from the two 
sides. This method is used when mod- 
erate quantities of water are being 
Irlocked off and depths are not exces- 
.sive. Finally, practically all leakage 
had ceased. 

In the meantime, the water in front 
of the closure section had risen five to 
six feet above the winter stage that it 
had maintained. It was forced through 
the old channel where heavy silt deposlt.s 
lay and through a new cut-off channel 
that had been excavated by 20,000 work- 
ers with picks and shovels in fiozeii 
ground in February and March. Gradu- 
ally the water cut away the silt in the 
old bed and the river resumed its old 
course with little to obstruct its flow. 

EVERYWHERE hand labor prevailed, 
-ij if we except two small pumps for 
removing water when excavating the 
channel damp and a hundred dump cars 
with track used to bring bags of earth 
along the main dike to help in the 
closure. Common laljor is plentiful and 
cheap in the Great Plain of China, gen- 
erally being 10 to 15 cents per day in 
our American currency. 

Under the eyes of the Shantung and 
Hopei river police who are experts in 
the handling of both men and the local 
materials used, these low-wage laborers 
do a thorough job in the fashion followed 
by their ancestors for hundreds, perhaps 
thousands of years. Under them, work 
goes forward with a system no less re- 
markable than it is strange to the occi- 
dental. Since the materials used — stone, 
earth, kaoliang stalks, hemp, and willow 
withes— are local products and are not 
factory processed, the wise oriental— in 



A torrent pours through the narrow gap on the final day 


a sense — sets nature to combat natme. that totalled 25,000 at one time, was 

More than 1,400,000 cubic feet of Chief Engineer H. Y. Knng of the Yel- 

stone were used on this woik; 300,000 low River Commission, 

burlap hags were filled with clay and It was a great privilege to be a foreign 
used at the end to complete the closure ; adviser on this work and note how ex- 

15,000 tons of dry kaoliang stalks went cellently the Chinese have learned to 

into the core of this dike in the wet sec- meet these emergencies with methods 

tion less tlian 3000 feet in length. The and materials at hand and how they 

willow used for fascine and mattress have learned to use that great and power- 

work weighed 4500 tons. A total of 1000 ful asset of China— man power— for it 

tons of hemp rope was made on the is with this that they do these difficult 

job and used to tie the kaoliang stalks ta.sks and at low costs. The entire cost 

in place, while 2000 tons of American of this ivork was around 800,000 dollars 

wire went into the small cables mid the U. S. currency, 

willow mattresses. Ninety thousand wil- @ 

low stakes were used to anchor the ropes 

and wires. The eaithwork in the dikes I. B. Babcock, Walter P. Chrysler, 

totalled nearly 25,000,000 cubic feet Reginald M, Cleveland, ]. J. Pelley, 

while nearly 20,000,000 cubic feet of Kerm.it Roosevelt, Philip H, Smith, and 

clay and silt was the total excavated by Alfred H. Swayne — an imposing group 

hand and carried out in baskets in dig- —are the authors of the seven feature 

ging the long cut-off channel. Native articles, on as many transportation sub- 

picks, shovels, and wheelbarrows were fects, coming in our February “TRANS- 

the tools most used in performing this PORTATION NUMBER.” They will 

feat of putting the Yellow River back bring you up to date on Buses, Automo- 

in its channel, biles. Air Transport, Railroads, Shiju^ 

The descendant of Confucius who and Shipping, Trailers, and Highvays. 

successfully accomplished this work of In addition, the issue will carry the 

closure and led the army of workmen usual significant science.— The Editor. 
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Archeologist s Puzzle 



I N scvcnil recent iiiHtances the scientific prestige of old classical writings 
often thought of as possibly inaccurate has been enhanced wluar things 
flescril)ed in them thousands of years ago have aelnally been dug up by 
modern archeologists. Lucian, an ancient Greek writer, described a cerlain 
statue of Apollo at Athens as (1) leaning agninsl a column, (2) holiling a 
liow in llu! left hand, and (!1) haviirg ilie riglit liand on the head, liecently 
tin; Aiiieriean School of Classical Stinlie.s at Athens, led hy Ihof. Leslie T. 
Slu'ar of Priiieeton University, was excavating in Athens and fmind many 
wells and cisterns. In one well 50 leet deep a head, an ami, a leg (see lire 
lower phoiograjrh) of what appeared to he an ivory statuette were lonud in 
the mud that filled it. Therefore every ounce, of earth removed fiom the 
well was eagerly sifted and over 200 fragments were found. The maamiil is 
given in The Illustialed London News, Irom which the illustrations are 
taken hy kind permission. No picture puzzle eoidd fninish the inlen.se 
interest afforded the archeologists as they set to work piecing togellier the 
three-dimensional puzzle shown below. With the help of a few fill-in.s — a 
part of the stomach, hits of the right leg, two liugers—llu) Apollo statue 
was fitted together and proverl to he just under one foot irr height. That it 
agrees with the ancient deseription given Iry Lucian seems evident {roin (1 ) 
a spot on the Iruek of lire left shonlder where it was “leaning against a 
eoliimn,” also the round base of the cohmin, shown mair the holloin of the 
page; (2) the position of the fingers, loosidy liolding a Imw while the A|)'*ll'> 
n'sled after shooting, with (3) his right hand on his head. These “lie-ups" 
may jirove that (his is the statue fandan saw. Kxperls in the study of Greek 
seutplure alniiKiantly conlirtu the ullrilnition rd' this work in ivory to the 
great Greek sculptor, I’ruxiudes, maker id' many maslerpierr:H, 


Showing "unmistakable characier- 
istics of the style of Praxiteles” 



OUR POINT OF VIEW 


Fewer Patenla? 

A propos of current agitation direct- 
ed toward raising the standard of 
inventions for which patents are issued 
by the Patent Office, and the suggestion 
that patents be issued only for important 
imentions, it should be noted that under 
ftie law as it now stands the Commis- 
t 'oner of Patents may grant patents only 
for something for which “the claimant is 
justly entitled to a patent under the law” 
and which “is sufficiently useful and im- 
portant.” 

Every patent that is issued, no matter 
how insignificant and frivolous its sub- 
ject matter may appear to some persons, 
carries the legal presumption of validity, 
since it may be assumed that the Com- 
missioner of Patents has found that the 
inventor “is justly entitled to a patent 
under the law” and that he has also de- 
termined that the invention is “suffici- 
ently useful and important” to justify 
issuing the patent. 

It is not surprising that patents are 
frequently issued for things which prove 
to be unimportant and lacking inven- 
tion; but who is competent to judge ac- 
curately the value of an invention at the 
time a patent is sought? 

• Instead of making it more difficult for 
the inventors of simple devices to obtain 
patents, the Patent Office should be 
more liberal. 'With no background by 
which to determine the effect of a' new 
patent on industry, it would seem to be 
j almost impossible to determine correctly 
j its degree of usefulness and importance. 

I Many patents, differing from prior pa- 
tents only in slight degree, have been is- 
. sued and later found to be highly valu- 
able. For example, locating the eye in 
the pointed end of a needle instead of 
the blunt end, at the time it was done did 
not seem to be a very important inven- 
tion, but it was the invention which en- 
abled industry to produce a successful 
sewing machine. 

It should be remembered by those who 
are insisting that patents be issued only 
for important inventions, that when an 
invention is first conceived and reduced 
to practice many are skeptical as to its 
value and importance. It is only by re- 
ceiving a patent for his invention that 
the inventor will have the opportunity of 
proving the practical value of his inven- 
tion to industry; it is the evidence of 
such value that leads the courts to decide 
for or against the validity of the patent. 

An invalid patent hurts no one, for the 
courts will not sustain it, but the fear of 


justify the proposed change. It would 
be much better if the Patent Office a- 
dopted a general rule that every new 
thing— something that a diligent search 
of the prior art shows to be new — should 
be given the benefit of the doubt, and 
the applicant should receive his patent, 
This plan would save a great deal of ar- 
gument on the part of the Patent Office 
on one side, and the applicant on the 
other, on the question as to whether or 
not what the applicant has done really 
amounts to invention. Novelty creates a 
presumption of validity. 

What Can Science Do? 

HERE'VER men of science gather 
for discussion today, whether for- 
mally in conventions or informally in 
limited groups, or even casually in twos 
and threes, one significant subject usu- 
ally comes in for debate— the glaring 
misuse and prostitution of the great gifts 
that scientists have made to the world. As 
never before in the world’s history, war 
today is a direct application of science 
—or rather, a direct perversion of it, for 
in all the world no group of men can be 
more peaceful by nature than its scien- 
tists. Their gifts were intended to enable 
man to create and enjoy, but the world 
quickly converts them into agents of de- 
struction; intended to enable man to 
live more happily, they are perverted in- 
to agents of death. The knowledge of 
chemistry and physics turns into a tech- 
nique of destruction with poison gas and 
projectile. The invention of the airplane 
results almost at once in the provision of 
a speedy factor in warfare which leaves 
almost no man on earth the privilege of 
going to sleep for even a night without 
the fear and knowledge that death on 
wings may overtake him in his bed be- 
fore morning. 

The most recent by-product of the 
growth of science, some think, is the to- 
talitarian state with its pugnacious, brist- 
ling aspects. Not that science is the 
direct cause of the totalitarian state; it 
merely favors its growth. Instantaneous 
means of communication— the telegraph, 
the telephone, the radio, gifts of science 
—assist strong men to dominate, as never 
before, large groups of human beings 
(none of the great empires of the past 
was comparable in population with the 
nations of our times). Strong men are 
but the expression of the urges of whole 
peoples, and the forces made available 
by science have merely implemented 
these forceful characters. 

At rnot. thp cause of war has nothins 



to do with science; it is as old as man- 
kind. Speaking before an assemblage of 
chemists, Dr, Gilbert J. Fowler recently 
described tlie roots of war in terms of 
three lusts— the lust for power, the lust 
for prestige and the lust for possession. 

Of these, the last named is probably the 
least. All three lusts will doubtless per- 
tain to man as long as man pertains to 
the earth. Thus, to face reality, it seems 
quite possible that a long procession of 
dominants, armed and greatly enhanced 
in power by the resources of force af- 
forded them by science, will be likely to 
infest the future. "What could Alexander, 
Julius Caesar, or Napoleon not have 
“accomplished” with these resources! 

Since it seems unlikely that so funda- 
mental a change in the “nature of human 
nature” as the destruction of the three 
lusts can be effected, and since there is 
no way for science to recall to its labora- 
tories the various tools it has given the 
world only to have them seized by the 
lustful, what then is left? Some are say- 
ing that science “should do something 
about it.” New discoveries should be re- 
leased only under certain safeguards. A 
little thought shows how impractical are 
such hopes ; there is no way to give out a 
discovery yet restrict its use rigidly to 
peaceful purposes. Others are saying 
that men of science themselves should 
assume direct responsibility in connec- 
tion with the control of their discoveries 
after they have left the laboratory, and 
not merely turn out new things and then 
forget them while working on more new 
things. But scientific men as a whole are 
the last type on earth either to desire 
to direct or to know how to direct the 
rest of the human race; they are a type 
apart, their minds functioning in so dif- , 
ferent a manner as seldom to understand 
the world or be understood by it (briefly, 
rational rather than emotional) . 

Where, then, is the solution? 

Pessimistic as it may seem, to end on 
a minor note, there may really be no 
solution at all ; not all problems have so- ; 
lulions. This is realism, of course, and it 
offers unpleasant thinking. Must our ; 
children and their descendants then pass 
through as endless ordeals of future fear ‘ 
and furore as our ancestors? It is pos- - 
sible that just this wiU be the sad truth. 
Man is the only animal which seeks to ; 
end war at all, for all the other animals i 
have war at all times. But man believes ; 
he is “higher” than the animals, and in I 
one way he is. In another he is not. ! 

Probably in a case such as this there ’’ 
is nothing that science can do, as long as 
man is chained to his own nature. 1 




Broiler Factories 


and Broilers in Mass Prodiielion . . . Tiion- 

Oc? 

sands of Hens Indoors in Cities , . , ScienliOi* 
Managcnienl . . . Controlled Food, Clinial(‘ 


Tliis might be almost any kind of plant, but 
the egg sign identifies it as an egg factory 


iiig. When the males are .sold 
as broilers, the females arc 
carried on lo a fourth depart- 
luenl — laying. At each stage, 
the number of Idrcls per cage 
is reduced unlil the laying 
])ird has a cage of her own. 
Once isolated, she hectimes a 
producing unit. As the egg 
is laid k rolls out of lier 
reaedi into a iray to be record- 

null Till' 


especially prone to il when eouliiied by 
Ihc hundred as day-old chicks. Ihe stdu- 
tiou amounts lo a trick, lluhy-c.olorcd 
glass at the windows and similarly 
colored light Imlbs ended all the Iron- 
l)le. It was susiieclt'd ihaL caiuiibalism 
was iudiieed by the siglil of blood whei'e 
the pin feathers came lliroiigh the .skin 
ami eonlirmalioii was had wlum mm- 
Iralizalioii td' llm ))lood eolor emleil llie 
prue.liee. 



F ACTORY-MADE eggs and broilers 
are here. Chicago boasts liirec fac- 
^ tories, one in the congested loop 
Idistrict housing 23,000 hens on six 
poors, A prominent hotel on the Atlantic 
seaboard has a roof-lop plant from 
which broilers go down a chute lo the 
kitchen. By the time you read this a race 
will have been decided as lo whether a 
50,000 or a 123,000 hen factory will be 
the next to open, Both are being en- 
gineered, and both will be metropolitan 
enterprises, not suburban. 

These many projects are not merely 
novelties to flower in news photographs 
and then wither; 10,000 of them, large 
and small, are operating. They repre- 
sent the practical fulfillment of an idea 
that one branch of farm activity could 
be industrialized and moved bodily into 
the heart of big cities to achieve great 
economies. That the move runs wholly 
counter to the much touted, little prac- 
ticed idea of industrial decentralization 
only adds to its significance. 

Large-scale factories are feasible to- 
day because the problem of establishing 
a complete control over the onery hen 
has been approached scientifically and 
the obstacles eliminated one by one, The 
only thing left unplotted is the man- 
agerial problem, which contributes lo 
make this business comparable with all 
industry. 

Battery brooding, as the system is 
' called, involves confinement of the 
' birds in wire cages from the first day of 
j life until- they cease producing eggs’ ot' 
I have reached' the proper' weight for 
I marketing. During their life spaa the 
I birdk are r, bated through three ^paxt- 
I ;growingj and 'dwelpp-' 


her egg production drops below a pui- 
(Ictermined slandard, she is marketed 
for meat and her place is taken by a 
bcTUn worker. 

The cages are so designed that the 
birds stand upon wire mesh and reach 
outside for their food and water. There 
is no litter to he .scattered, nor can the 
food and water be wasted. Every ounce, 
of mash goes to make meat or eggs. The 
droppings fall through the wire onto 
endless bells and are disposed of by 
winding up the belt against a scraper 
superimposed on a pan. The cages are 
huilt in units, four tiers high, to econo- 
mize on space and permit easy handling. 

The first question wliidi is asked 
about this factory system is; 

“Don’t the birds suffer from 
lack of exercise and suashine 
in their confinement?” Agri- 
cultural experiment stations 
have pondered this same 
question and so did the peo- 
ple who developed the sys- 
tem. When confinement in 
cages was first tried, the birds 
suffered from rickets, but ex- 
perimentation proved that it 
was the lack of sunlight 
which caused the trouble and 
this difficulty was ironed out 
by feeding cod-liver oil in the 
diet to provide vitamin D. 

Since then no physical ail- 
ments have been detected, 
though many generations of 
confined bieds have been 
■ studied, 

Another .problem confront- 
ing qxperimeii,tet8, was to 
eUnh^b^sm, Bir ds are 


mi IE ca giiig of birds provides iin cx 
A wdle.nl conlroi over many dlseuses, 
.Slanding tlu^ birds on wire, for exam- 
ple, giits them away from soil and litter 
wbieb urn (lisease, carrieis. Sei'llniial or 
unit water supply is anoilier aid lo pre- 
vent the spread of trouble. On the oilier 
hand the confinement .system requires 
watchfulnes.s in other direct ions. Ex- 
perimenters found that great care must 
be taken to insure an ude([iiale .supply 
of oxygen lor each liird. A certain num- 
ber of cubic feet of air must be given 
each bird if it is lo thrive and produce 
cfiicienlly, and lliks calls for a conlri/lled 
venlilaling system. 

The advantages of tlin factory Hy.sleiii 


Healthy and centred, gohd layers spend 
their .'entire', liVef ihidogra fa':' 
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riintiisraiilh (ourlisy II II, Aimlt 
Youngsters that will never scratch gravel. The 
belts to catch valuable droppings arc shown 


over the range-kept method have been 
defmitelv established by prolonged test. 
Under ontrolled conditions of tempera- 
ture, light, and humidity, production 
can be stimulated and maintained as a 
constant throughout the year. Artificial 
light provides a 13-hour working day; 
temperature and humidity controls elim- 
inate the winter influence and there 
is no longer a seasonal fluctuation in 
output. Tills permits close control of 
costs, allowing for long term sale con- 
tiacts at established prices. Feeding 
costs can be lowered because there is no 
scattering of the rations. The mash is 
always available to the bird, and intake 
and output ratios can be determined. 
Litter is eliminated, thereby simplify- 
ing the maintenance of sanitary condi- 
tions. 

T here are two more economies inher- 
ent in this factory system which can- 
not be enjoyed with the old, open- 
range system. The first is economy of 
land. Under natural conditions there is 
a limit to bird density per acre, roughly 
figured at 100. That is to say, 100 is 
nature’s figure and to exceed it is to 
encourage the rise of diseases. ¥1111 the 
factory system, the only limit of density 
is the economic one of land and build- 
ing costs, taxes, and so forth. At the 
M. H. Arndt experimental plant, where 
this battery brooding system was pion- 
eered, 16,000 birds are housed on less 
than one acre and all labor is per- 
formed by two men. 

A second economy arises from the 
conservation and utilization of drop- 
pings. Droppings have a definite value 
and complete salvage not only con- 
serves resources but increases factory 
revenue. At the above mentioned exper- 


imental plant the sale of drop- 
pings to nurserymen pays 
the total labor cost. 

The egg and broiler fac- 
tory has far-reaching sig- 
nificance not alone because 
it threatens a revolution in 
the chicken business, but be- 
cause of its effect upon other 
industries, notably railroad 
and cold storage. The system 
makes possible production 
close to the centers of con- 
sumption, thus reducing 
transportation needs with ac- 
companying gains in fresh- 
ness of product and lower 
breakage losses. Growth of 
the factory idea would bring 
about definite shifts of pro- 
ducing centers. At present, 
production and consumption 
are widely separated. For example, along 
the northeastern seaboard, which em- 
braces coast cities from Boston to Wash- 
ington, 30 percent of the nation’s eggs 
are consumed, yet within that territory 
no more than 14 percent are produced. 
The Pacific coast slates shipped 38,- 
000,000 eggs solely for New Yorkers in 
1934. Common sense says: ship the feed 
from the low-cost producing centers and 
not the perishables. The cold storage in- 
dustry would be affected likewise. Con- 
trolled conditions of production which 
eliminate the seasonal influence in out- 
put, void the very reason for storage. 

The growth of the factory idea can be 
gaged from the fact that there are al- 
ready more than 10,000 installations, for 
the most part of moderate size. But as 
yet only 4,000,000 of the 400,000,000 
birds in the United States have been 
caged. The most striking thing is the 


marked tendency for the size of pro- 
ducing units to be expanded and to 
utilize multi-story buildings in the heart 
of cities rather than on the periphery. 
The profit per hen per annum, which can 
now he figured closely, does not permit 
the erection of new structures in con- 
gested areas. The establishment of cit\ 
factories depends upon being able to 
rent or purchase obsolete structures 
which no longer have economic value for 
other enterprises. 

C ommercial practicability is an 
established fact, but there remain 
many researches to contribute to the 
further success of battery brooding. Ex- 
perimenters are trying to breed birds 
that thrive better in confinement. ‘‘Con- 
finement minded” is the phrase being 
used to express this objective. There is 
much in the physical structure of a hen 
which does not contribute to egg pro- 
duction or to the prompt development , 
of flesh, hence hreedeis aim to eliminate 
the non-essentials and fit the bird to the 
cage and its life work. Finding incen- 
tives to lay is another object of study. 
Music has been tried and, strange to 
relate, increases production. 

Better utilization of waste and by- 
products, being an aim of all industry, 
applies as well to the egg factory. Here 
an attempt is being made to make bettei 
use of droppings as a fertilizer. The 
material is strong in ammonia and a 
great deal of its content is highly vola- 
tile. One experimenter is now trying to 
capture and retain these volatiles by 
placing chemicals on the belts under the '■ 
cages so that a chemical union will be ; 
formed while the droppings are fresh, ii 
Of course, institution of the factory ; 
idea intensifies the commercial elements ; 
of merchandising, financing, cost ae- i 
counting, and so forth, but this is also | 
indication that industrialization of the I; 
hen has successfully modernized the S 
poultry business. Trial and error has ac- j 
complished this transition. | 




nOTATING HOCKS 


By HENRY NORRIS RUSSELL, Ph, D, 

Chairman of the Depaitmcnt of Astionomy and Director of the Oh- 
seivatory at Princeton Univeisity Research Absociatc of the Mount 
Wilson Obseivatory of the Carnegie Institution of Washington. 
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T he simplest questions which the 
astioiuimer is asked sometimes turn 
out tf) be the hardest to answei ; for 
example, does this planet rotate? How 
long does it take to turn around? And 
in what direction is its axis? 

There is but one of the many planet.s 
for which we can give precise answers. 
This, of course, is Mars. His surface is 
plentifully adorned with permanent 
markings. A single night’s watching 
shows them moving across the disk as 
he rotates: The next night shows them 
back where they were after an interval 
of a little less than 25 hours and by com- 
parison of drawings made farther apart 
in time the exact period has been de- 
termined as 24h 37m 22.58s. The white 
snow-caps locate the poles roughly at a 
glance and measures made on them, es- 
pecially when they are small in the 
planet’s late summer, give a precise de- 
termination. 

Jupiter looks larger than Mars with 
the same tele.scopic power and has even 
more conspicuous spots. In a single clear 
winter night one may watch the planet 
turn completely around before one’s 
I eyes. But when it comes to accurate 
work it is found that spots close to the 
equator complete a circuit in 9h 50m, 
while those in higher latitudes take five 
minutes longer. Different spots in neigh- 
boring zones sliow somewhat different 
periods. Evidently they are cloud forms 
carried by prevailing winds in Jupiter’s 
atmosphere. Even the Great Red Spot, 
which has remained visible for the past 
70 years, has changed in rotation period 
by several seconds — so that it can not 
he attached to a solid core though it is 
probably ‘Tooted” in a region of viscous 
material where currents are slow. 

P ROBABLY not many of us realize 
that the earth, for an imaginary tele- 
scopic observer on Venus, would behave 
in the same way. Its most conspicuous 
surface markings—after the reflection 
of the sun from the ocean— would be 
the great cloud areas that go with 
storms. In temperate latitudes these 
move eastward by several hundred miles 
a day and would appear to the distant 
observer to complete a revolution in 
23y2 hours or less. In the trade-wind 
belts of the tropics the winds blow from 
the northeast and southeast, and if 
specific markings could be detected in 
the sea of broken clouds they would in- 
dicate a period of more than 24 hours. 

Saturn shows plenty of telescopic de- 
tail but this is usually in the form of 
broad diffuse belts parallel to the equa- 


tor, with no maikings which could he 
{(dlowed as the rotation carries them 
around. Three or four times in a century 
conspicuous while spots have suddenly 
appeared and lasted for weeks or 
months. One near the equator gave a 
period of lOh 14m — another, 36 dcgrci's 
away from it, lOh 38m — so that the 
winds which drift these clouds must 
Idow even harder than on .Tupiler. 

Mercury is so near the .sun that his 
surface can be observed only in broad 
daylight and usually through unsleady 
air. Under good conditions faint mark- 
ings are visible — and these by tlu' gen- 
eral consent of observers show that llii.s 



from space. Clouds veil much of 
the surface except in the trade.':, 
and these clouds are excellent re- 
flectors. The dazzling ocean reflec- 
tion (see the text) not shown here 

planet always turns the same face to- 
wards the sun as the moon does towards 
the earth. 

Venus, though she shows a large ami 
conspicuous form (often a ere, scent) with 
a moderate telescopic power, still hides 
the secret of her rotation from us. Her 
white surface shows a very beauliful 
gradation of light, fading out toward the 
terminator where the sun’s rays graze 
the surface — and nothing else. On rare 
occasions faint and elusive markings 
have been reported but they are not 
definite enough to follow from day to 
day. With ultra-violet light, Ross has 
photographed conspicuous dark areas. 
These change from one night to the next 
and must be due to some sort of clouds 
or haze, but they change so much that 
they cannot be identified after 24 hours. 
Moreover, there is only an hour or two, 


at Ih'sI, ill any one night helween the 
lime when the sky gets dark enough to 
permit ultra-violet photography and the 
selling of Venus into the haze of the 
horizon, so ihere is no help here. The 
s|ieetroscopc sliows only tliat the ro- 
tation is loo slow to get up a measurable 
•speed at the equator. It i.s certainly 
much more than a day— indeed more 
than a forlnighl— hut anything exceed- 
ing a month would ho uimhservahlc. 

lladionmlric measures .sliow that the 
dark side of the planet sends out an 
easily pereeptihlc amount of heal--- 
wliieh would not lie the ease if, like 
Mereiiiy, Venus lu'iit always the same 
side lowanl llie sun. H, when the planet 
apjieui's as a iiari'ow ereseeiil, heat mea- 
sures were made for dille.reiil )iails of 
ihe dark side, we itiighl be able to 
di.slingiiish llie suiisel from the .sunrise 
edge and so liiiil out at least iti which 
(lireelion she is liirnitig, 

Uranus is so far away and so feebly 
liglilcd by the .sun that it would be haul 
111 see spots on his surface, unless they 
were large and cuiilrasty, but his rota- 
tion can he determined in four ways. 
First, the planet, when seen from the 
direction of the plane of the .satellites’ 
orbits, shows a conspicuous polar flat- 
tening— which can he due only to a 
rapid rotation. Second, the orbit of the 
innermost salcllilo shows a forward mo- 
tion of the point of closest approach to 
the planet, which would not occur un- 
less the latter was flattened at the poles. 
Third, spectroscopic observations indi- 
cate an approach of one side and reces- 
sion of the other at a rate corresponding 
to a period of about 10% hours (Slipher, 
1912). Fourth, measures of the planet’s 
brightness by Leon Campbell (at Har- 
vard in 1916) show a variation of about 
15 percent, repealing itself in lOh 49ra. 
A more convincing array of evidence 
could hardly be desired. Yet later pho- 
tometric observations in 1917 showed a 
smaller change and those of 1918 and 
subsequent years show none. 

T his, however, is not real evidence 
in rebuttal for it is entirely reason- 
able to suppose that a spot on the planet 
fairly strongly marked in 1916 gradu- 
ally faded out, as spots on Saturn have 
been seen to do much more quickly. 

Accurate photoelectric measures of 
the light of Uranus were made' by Calder 
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Photoelectric Research on Some of ihe Pocket Plan- 
ets Throws Light on Their Brief Rotation Peri- 
ods . . . Some Not Round but Elongated Splinters 


at the new Harvai'd station at Oak Ridge 
in the winters ol 1934-35 and 1935-36. 
These showed but small fluctuations with 
an extreme range of 5 percent. To ex- 
tricate a real but small change in the 
planet’s brightness Irom the effects of 
the errors which are inevitable even in 
these excellent measures is difficult. But 
Sterne has shown recently that; if the 
observations are “assembled” on the as- 
sumed rotation period of lOh 49m, the 
measures taken when the planet should 
have the same side toward us agree with 
one another decidedly better than they 
do with those when it should show us 
airother face. There is less than one 
chance in 20 that this would happen by 
accident, and the rotation period found 
20 years ago is thus confirmed. On re- 
peating the calculations, but assuming 
the period to be 1^/2 minrrtes longer or 
shorter, nothing but random fluctuations 
were found; so it looks as if the period 
were pretty closely known, 

Neptune’s satellite, too, shows slow 
changes in its orbit, which can Ire ex- 
plained only by polar flattening of the 
planet— though to a mrrch smaller de- 
gree than for Uranus. This indicates a 
slower rotation, hut we cannot calculate 
just how much slower, for the flatten- 
ing depends not merely on the rate of 
rotation but also on the degree to which 
the density inside the planet increases 
toward the center. The spectroscopic ob- 
servations of Moore and Menzel (1928) 
indicated a rotation period of 15.8 hours 
and showed to everyone’s astonishment 
that the planet rotates forward (that is, 
in the direction of its orbital motion) 
although the satellite revolves around 
it backward. ' 


W HEN we come to the tiny asteroids, 
most of these methods fail us. All 
but a very few appear as mere specks, 
even with the greatest telescopes, so we 
cannot hope to see spots on them, detect 
whether they are flattened at the poles, 
or feed the light from opposite sides of 
the infinitesimal disk into our spectro- 
scopes. One recourse alone remains but 
it is a powerful one. The light of an as- 
teroid can be measured as accurately as 
that of a star. If it is in rotation we may 
find periodic changes, provided that one 
side of it is lighter colored than another. 
The first instance of this kind to be de- 
tected is still the most remarkable. lape- 
tus, next to the outermost satellite of 
Saturn, is more than five times as bright 
when at its greatest apparent distance on 


at the opposite point of its orbit, and 
maintains this difference year after year, 
ft is clear that this satellite, like the 
moon, keeps the same face toward its 
primary. Seen from Satuin it would look 
queer, for the average reflecting power 
of the side which precedes in its orbital 
motion is less than one fifth that of the 
rear. Several other satellites show simi- 
lar but smaller vaiiations. Among the 
asteroids a dozen or more show definite 
periodic changes in brightness, and 
many more will probably be found by 
the time all the 1300 known planets have 



Top curve shows double wave in 
light from Ceres, with period of 3h 
36 m. Curves A and B are for com- 
parison stars, to eliminate errors. 
From an article by Dr. William A. 
Calder, in the Bulletin of the Har- 
vard College Observatory, No. 904 


been investigated. The periods are short 
— the longest so far recorded being less 
than ten hours and the shortest only two 
and one quarter. It may seem strange 
that these small bodies rotate faster than 
the great planets, but there is a good 
reason. A body of the low density of 
Jupiter or Saturn, if set rotating in 
two and one quarter hours, would fly 
to pieces — gravity would not be able 
to hold it against centrifugal force. 
But a mass as dense as the earth or 
even the moon would be stable. The 
asteroids are doubtless masses of rock, 
and hence dense enough to escape dis- 
ruption. Moreover, for the smaller ones 
— less than 20 miles in diameter— the 
cohesive force of the rock— what an en- 
gineer would call its breakmg stress— 
would hold it together more firmly than 
the feeble gravitation of so small a mass 
and afford a further safeguard. Slower 
rotations, in a day or more, may often 
exist — it is obvious that they would not 
be likely to be caught by a single night’s 
observations wliich would infallibly de- 
tect a rapid change. 

The brightest asteroids show hut small 
changes. Dr. Calder, however, has re- 


cently found that Ceres varies by 3 per- 
cent in the very short period of Ih 48m. 
If the little planet is daiker coloied on 
one side than the other, this may be the 
rotation period; but it may be that it 
lias two dark spots on opposite sides — 
or two bright ones — in which case the 
true period would be twice as long. It is 
not at all likely that two dark spots 
would be equally big and black or ex- 
actly opposite to one another. When a 
long series of accurate observations has 
been made, if the successive “waves” of 
the light curve turn out to be exactly 
similar, it will look likely that the shortei 
period is correct; but if alternate maxi- 
ma and minima are unequal, the double 
period will be right. 

The most remarkable variation of all 
is shown by Eros — perhaps the most fa- 
mous of the asteroids anyway. In Febru- 
ary, 1901, this showed the remarkable 
range of 1.2 magnitudes — three times 
as bright at maximum as at minimum — 
with two unequal waves, in the complete 
period of 5h 16m. Three months later 
there was hardly a perceptible change. 
This would be incredible were it not that 
the asteroid had moved into quite a dif- 
ferent direction from the earth, so that 
we may well have been looking at it at 
first from nearly the direction of its equa- 
tor and later of its pole. The large range 
in brightness would be hard to e.xplain 
by the presence of bright spots on oppo- 
site sides. It is far more likely that Erns 
is irregular in shape— an elongated 
splinter of rock. It is so small that its 
gravitational attraction must be very 
weak and quite inadequate to pull it into 
a spherical shape against the rigidity of 
the rock of which it is composed. 

I N February, 1931, Eros came within 
16,000,000 miles of the earth. With the 
26y2-inch refractor at Johannesburg two 
experienced double-star observers, Van 
den Bos and Finsen, examined it care- 
fully and on the first good night were re- 
warded by seeing a definite elongation 
of the tiny object — ^resembling a very 
close double star. Watching it from hour 
to hour they found that the angle of the 
long diameter shifted and completed a 
revolution in 5li 17m — just the period 
of the light variation!— proving beyond 
all question that this asteroid at least is 
of irregular shape. Had Eros been a 
double star, the distance between the two 
(slightly) overlapping images would 
liave been 0."18 that night, correspond- 
ing to 14 miles at the planet’s distance. 
In a rough way this may be taken to in- 
dicate that the planet is about 15 miles 
longer than it is broad. 

It will unfortunately be many years 
before Eros comes so close again but at 
least the rotation of this one asteroid 
has been actually seen as well as inferred 
from its changes in brightness,— Priace- 
m University Observatory, November 
4, 1936. 
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( '^OLOU lia*^ reached oreatei perfec- 
j lion ill uuivie caitooii'^ than in real- 
ise mnlinn pictures. This is Ivno 
not because of technical advances made 
by the cartoon maniifactnreis llieni- 
sedves, but because on their stage, -which 
consists of a series of celluloid sheets 
containing paintings superimposed over 
a water-color background, they can con- 
trol both lighting and action with ma- 
chine-like precision. 

The technique of applying color to 
cartoons, and the mechanics of photo- 
graphing it, follow definite patterns 
which have removed the guesswork, 
characterized in earlier colored cartoons 
by great blotches which not only tired 
the eye but in some cases actually caused 
headaches — to both audiences and pro- 
ducers. 

Color directors, who supervise the 
work of scores of artists in the larger 
cartoon studios, are charged with the 
task of providing colons which not only 
will harmonize, but also will enhance the 
action and mood of the picture. Action 
and characterization, as in the days 
when all cartoons were filmed in blac.k 
and white, remain the most im])ortanl 
of the several elements; but any color 
which makes tho.se elements "difficult 
to read” on the screen impairs the beau- 
ty of the picture and destroys audience 
interest. Good color may he. accepted 
without coirscioiisneas of its presence; 
poor color very largel-y destroys interest 
in the subject, 

L et us consider color first as a “run- 
^ ning story,” and not as divided into 
artist’s technique and camera mechanics. 
In the Walt Disney studio, for example, 
we find first a “gag-meeting” in progress. 
This consists of a luncheon which lasts 
all afternoon, and it is attended by an 
artist, among others. Here the story idea 
is organized. What animals shall aj)- 
pear? Are any to be “adapted” from 
real life? Po.ssihly the color director 
suggests a character drawn from the 
rabbit. It is accepted, and a live rabbit 
is brought to the table for study. 

Now, the cartoon artist proceeds on 
the theory that whereas a painting is 
easy to “read,” colors of varying in- 
tensities when thrown in action on a 
screen often cla.sh. Therefore, he at- 
tempts to keep the color, s as simple as 
possible, and at the same time solid, in 
order to add weight to the characters. 
Backgrounds are designed not primarily 
for their pictorial beauty, but to aid the 
action by providing the proper color 
mood. To that extent backgrounds per- 
form the same function as sets in feature 
productions. 

In “The Country Cousin,” a current 
release, we see how the color is selected 
for characters and hackgrUund, and why. 
Here two mice (not Mckey) appqar. 
Abner hails from the cbmtry,,Mc(r%et. 
from the city.. The; fdrmhr -Wears 


blue overalls, the laltei black mottling 
dress, Tbeii bodies lend lowaid brown, 
fur the naiiuul gray of mice iloes tiol 
legistei well, has little “w(‘iglil.” Tlic 
brown of the face aiul bands is warmer, 
thus accenling tbose feat urea, as ibc ae- 
lion revolves around them. The country 
mouse is gay --therefore light bliu' 
clothes; his city relative is restrained 
and somber — therefore black. 

In the background, ctmlrasiing .sltades 
support the characters - warmer if their 


ate lirsi dtawii in hhiek and white and 
aiiiiTuiled. Alter appioval by ihc lu'ce.s- 
sarv (Icpailmcul heads, I lie sliidio eoloi 
direeliir "si'ls” the eohirs in sketches 
whieli show all the various articles el 
elolliiiig tlie iiidiviiliial eharaeters will 
wi‘ar. Kolliiwitig this, tests ate made to 
determine whetltei the colors will [)ho- 
tograph as tliey have heeit visiializtal. 
Since ,50 stage (haekgrouiul) settings 
may appear in a single picture, these oli- 
vioiislv must harmoiiize with each other 


elothiug and .skin are cool, 
darker if they are light. This 
applies both to light value 
and eohir. Coiilrast, teada- 
hility, and solidness are llie 
ends sought in order that 
the actors may move as a 
mass and not as .spots of 
color. Now, eartooiis do not 
generally pretend to offer 
live action. Tlie chat act ers 
are mahily .stylized, and lit- 
tle attempt is made to make 
them look exactly like live 
animals. Again, therefore, 
the country mouse wears 
1 ed pants, cool yellow shoes 
(not too potent lest the 
yellow distract from his fa- 
cial expressions!, and a 
light, warm face, the expres- 
sion of which may he easily 
“read.” 

So, to gel back to llie 
early .steps : The characters 



eiioinf.raiili, mirtiMV Wiill lil-iiicy SUiiliiis 

One of the camera set-up.s used for recording 
on film the antics of movie cartoon characters 



'a' distorted-human face tC'that 

T ; Itwm the stylized chararteri thiit will 
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In Color 

Enhance the Action . . . Simple, Solid Colors . . . 
Musi Harmonize, Not Clash . . . Exposure Becomes 
a Problem . . . ConslaiU Research a Necessity 


and with I he cliarantiirs. These are paint- dozen shades of red, all of which have 

ed after the color of the characters has been tested to determine which one best 

been "set.” expresses the idea of the se([iience. Fol- 

In the next ,st('[i, sitiglc-linc drawings lowing completion of the single-line 
are made. The.se are traced on sheets of drawings, atli.st.s add the colois by mim- 

celluloid in ink, and each open area her, l)nik!ing up the character mechani- 

receives a nninhei which i chiles to a cally hit hy hit. 

given cidoi. That coloi nuiv he one ol a With hackgioiinds and drawings of 

the action on celluloid — 
called “cells” — completed, 
the “picture” is now ready 
to go before the color cam- 
era, which looks straight 
down on a laige table, so 
fitted that the individual 
"cells” may be changed rap- 
idly. The movie color car- 
toon camera is like others 
used fur colored picture.s. It 
has two cranks, one which 
.will expose eight frames at 
one tiiin, anotliei to expose 
a single frame. The cartoon 
cameraman uses the crank 
which will expose a single 
fi-ame as it looks down on 
and through the celluloid 
drawings at the colored 
background. An air pres- 
sure device presses the 
celluloids into firm contact 
Filling in colors on a ''cell” in positions in- background paint- 

dicated by numbers, as explained in the text ing, keeping all in focus. 



A typical story conference in a cartoon studio. On the wall is a complete series 
sketches that tell the running story of a movie cartoon in the making 



In its simplest form, usually not less 
than four “cells” will l)t“ ummI. Suppose 
the nuuisc is to Ix' pholografihed doing 
a bow on a .stage. To simw thi.s, provided 
ibe entile figuie is to move, tlie caiiiera- 
man places tbe “cells” over tbe stage 
setting, with the figure "ecH” .second 
from the bnltoni. This is done for the 
reason that the exposure is calculated 
for the second “cell,” no matter whether 
four or more are u.sed. Tims uniform 
exposure is maintained on the principal 
character, while the other “cells” are 
(dtlier slightly overexposed or underex- 
posed. However, only a technically 
trained critic could detect the difference. 

To show the how, the cameraman has 
available the background and a series 
of pictures of the mouse on celluloid. 
He places the picture of the stage on the 
table, and upon it lays a picture of the 
mouse standing erect, covering this with 
unpainted “cells.” The mouse now ap- 
pears to be standing on the .stage, A 
single photo is taken, the celluloid 
])ainting is removed and replaced by a 
second painting showing him leaning 
.slightly forward. This procedure con- 
tinues for 24 frames, oi 18 inches of 
film, to complete a simple bow. 

I N a more complex scene, one involv- 
ing two or more characters and 
properties, such as a tree, one or more 
paintings are provided on each of the 
four “cells.” Five “cells” will be used 
for a crowd scene. On the bottom cell 
will be painted a property, particularly 
if it is to enter the action. "While the 
main action usually will be confined to 
the second “cell,” when several char- 
acters are present some will be painted 
on the third. To facilitate movements 
and save unnecessary painting, the body 
of a character may be painted on the 
second, its head and arms on the third. 
Darkened characters or props which 
can stand longer exposure without 
“burning” are placed on the fourth. 

Mechanically, this process differs lit- 
tle from filming cartoons in black and 
white. Artistically, color opens a broad 
field of interpretation, for emphasis of 
situation. As in life, red denotes warmth, 
blue cold, a streak of yellow down a 
character’s back feat or cowardice. 

Constant experimentation goes on be- 
hind the closed doors of cartoon labora- 
tories, for color, when it reaches the 
screen, does not always reproduce what 
ihe unaided eye has seen. Tou see a halo 
around a candle, but what colors will 
reproduce that scene for the screen? 
A character walks under the direct rays 
of a light. What tones will give the per- 
fect illusion? Tests, an infinity of tests 
on short strips of film; tests involving 
thousands of colored drawings will pro- 
vide the right answers. Only by this 
means do cartoons approach perfection 
in color, the greatest field which has yet 
been opened to them. 


Ourselves and the Feeble-Minded 


A FRIEND of mine adopted a child 
and in this case he “led with his 
chin”; so old Mother Nature 
passed him a jolt which has left him 
grouchy for ten years. Strange to say he 
was a doctor and should have known 
belter. The little boy at the time of adop- 
tion was about three years old, an 
orphan from good f aimer stock and the 
picture of health. He still is as husky 
a specimen as we could wish, but at the 
age of 13 he is in grade five, several 
years behind his pioper place. Intel- 
lectually he is in the ranks of the feeble- 
minded-high grade feeble-minded, to 
be sure — hut he has not and never will 
have normal intelligence. He may be 
able to complete grade seven by the age 
of 16 but he could never manage high 
school, and college would he absolutely 
out of the question. A child like this in 
a doctor’s family, with its educational 
traditions, is nothing shoU of a tragedy. 

And it was quite unnecessary. Ten 
years ago we had intelligence tests 
which could easily have spotted the con- 
dition. Today these have been even more 
refined and anyone who adopts a child 
without first checking up on its brain 
power is just asking for trouble. 

You must not confuse the feeble- 
minded with the insane. Insanity could 
be detected in only a very limited num- 
ber of cases at the age of three. But 
then, insanity is not generally inherited; 
it is the result of education and home 
conditions. If an adopted child should 
later develop a nervous breakdown, 
there is a strong probability that you 
are to blame. It would happen just as 
readily in the case of your own child. 
But the picture is quite different with 
the feeble-minded; either the condition 
is inherited or is present very shortly 
after birth. The insane, generally speak- 
ing, have a good brain and a normal 
intelligence up to a certain age. Then 
one of many things happens and they go 
crazy.” The feeble-minded just never 
did have normal brains to start with, 
even at birth. As a result, our intelli- 
gence tests can detect the condition as 
soon as it is well enough developed to 
measure — probably by the end of the 
first year, certainly by the fourth or fifth. 

And it’s just bad news, for nothing 
can be done about it. The child can 
he placed in a home, can be trained to 
the limit of a very limited ability, in one 
type of case his intelligence can actually 
be raised, but a cure is hopeless; hope- 
less because intelligence depends on the 
brain, which in this case is not normal. 
We divide the feeble-minded into two 
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broad gioiips, the “hereditary” cases 
and the “clear sky” cases. Tlie first arc 
due to poor stock. Genius tends to beget 
genius, while the feeble-minded tend to 
have offspring which fall into their own 
class. Nor do the exceptions disprove 
this. You all know of cases wherein bril- 
liant parents have stupid children; 
wherein genius springs from the slums. 
Away back in 1865 an Austrian monk 
by the name of Mendel outlined a law 
of heredity which still bears his name. 
We cannot explain that law here, for it 
is very complicated. Suffice it to say that 
it not only permits but even requires 
llu'se curious exceptions. 

Lei us consider this hereditary group, 
since the problem here is rclalively 
.simjdc. First of all, how do we del eel 
it.s members? This involves the famous 
intelligence test and the inlelligenoe 
quotient. It consists of a series of proli- 
Icms so graded that the lowest are easy 
for a three-year-old, the highest may 
trip up a college graduate. For example, 
take the repetition of numbers. If I ask 
a hoy of four to repeat after me the five 
digits 6, 4, 8, 1, 2, he cannot do it. The 
average child of ten can, and you as an 
adult should perform the task very 
easily. But if I raise the number to seven 
digits you will have trouble; and il I 
then ask you to repeat them backward, 
you will find it practically impossible. 
Should I ask you to define 80 out of 1 00 
such words as “cal,” “strike,” “ready,” 
you might feel almost insulted, hul 
should I make the list contain words like 
“nematode,” “polydactylism,” and “sha- 
green” your indignation might be due to 
a totally different cause. A child of five 
is likely to give the wrong answer for 
such a simple problem as: “What should 
you do if you find your house on fire?” 
You can be just as easily stumped, but 
the task has to be on a somewhat higher 
level— consider the income tax return. 

You can see from these very simple 
examples that it would be possible, given 
time and money, to draw up a series of 
intellectual tasks so graded in difficulty 
as to cover the entire range of human 
ability, from Einstein down— or up, if 
there is an “up.” Then il would also’ be 
quite possible to find how high the aver- 
age five-, ten-, or fifteen-year-old child 
could climb on the ladder. This would 
give us our yardstick. We could then 
measure you against this scale, no matter 
what your age, and say that you have 
the intdlectaal ability of a dhild of sev- 


en, fourteen, or of a genius. This we 
term your mental age (M.A.), which is 
quite distinct fiom your I'cal or chrono- 
logical age (C.A.). 

We can now determine your intelli- 
gence quotient- I.Q. This we gel fiom 
the foimula fM.A.-:-C.A.)X100=I.Q. 
Suppose your son is 10 years old but has 
a mental age of only seven. His I.Q. 
would be (7”10) Xl00 = 70. This would 
place him in the “moron” group of the 
leelile-minded. On the other hand, a 
mental age of 17 would give, in ihi.s 
case, (17-^10) X100=170, or genius. 
One hundred is, of course, always the 
average I.Q. and we never allow lh(‘ 
C.A. to go above 16, on the theory that 
mental (hivelopnuiiil stops at that age. 

QHOULD your I.Q. fall Indow 20 you 
O would he styled an idiot, below 60 
an iinl)e(dl(', from here to 80 a moron; 
and above that nonnal, In various de- 
grees of dullnes.s or .sujxu'iorily. All this 
may sound complicated but actually a 
good “tester” can give a cliild the famous 
“Binet” test and classify him very ac- 
curately in an hour. This the mo.sl 
time-consuming of all tests. We general- 
ly use a “group” test, wherein we take 
the children — or adults — in groups tij) 
to 100 or more at a lime. This procedure 
is not quite as accurate as is the tinu!- 
consuming, individual Binet, but yields 
very good results for all that. 

That type of feehle-mindedness aris- 
ing from poor lierodily is sociiUy’s great- 
est problem, Uii fortunately it has not a 
great deal of interest for us at present. 
The picture is simple. Feclilc-rainded 
beget feeble-minded, the children of 
normal parents tend to be normal, while 
the offspring of genius tends to be well 
above the average of the race. Such ex- 
ceptions as occur are easily explained 
by Mendel’s Law. 

However, almost half of the feeble- 
minded fall within the second group, 
the “clear sky” class, and this offers a 
totally different picture. If you, as a 
normal member of society, deliberately 
marry an individual who is feeble- 
minded, then your blood is on your own 
head, tiowever, these clear sky cases 
arrive in all families, irrespective of 
parental intelligence, and offer a prob- 
lem which medical science and psy- 
chology have not been able to solve. 
This great and unpredictable class di- 
vides itself into several smaller groups, 
all of great i ' ' ” 
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very special and interesting problems. 

First we will consider the cretin. In 
the front of your neck, straddling the 
windpipe, is the thyroid gland. This is 
the great “pep” gland of the body and 
secretes a substance, thyroxine, which 
is absolutely essential to normal life. Its 
presence hastens metabolism— in other 
woids, speeds up the engine. If in your 
case as an adult, the thyroid should 
suddenly cease to function, you would 
immediately lose most of your drive, 
start putting on weight, and in six 
months’ time be a sad caricature of your 
present self— fat, lazy, and lacking all 
ambition. This occurs in some types of 
goiter. On the other hand, should this 
gland suddenly begin working over- 
time, as it does in the case of exopthal- 
mic goiter, our picture is just the 
opposite: metabolism is acceleiated to 
such an extent that the body literally 
burns up, using energy faster than it 
can be absorbed, so that the individual 
becomes very thin, nervous, highly ex- 
citable, and finally dies of exhaustion 
unless effective treatment is used. 

I T sometimes happens that the thyroid 
gland is absent or defective at birth. 
We then gel the cielln, a pathetic little 
idiot, fat, infantile, with a bronzed skin, 
little hair, and less hrain.s. He seldom 
glows over five feet tall, the sex organs 
are quite undeveloped, he cannot talk, 
feed himself or learn ordinary habits of 
cleanliness— all through the absence of 
thyroxine, a condition which slows up 
the entire body development. 

This particular kind of case does hold 
out a certain amount of hope. We can 
inject or feed thyroxine, prepared from 
the glands of sheep. This will to a cer- 
tain extent replace the natural secretion 
and cause an improvement in the con- 
dition. The deficiency must be delected 
early and treated consistently, for any 
marked improvement. Even so, it is 
douhlful whether such a child ever be- 
comes “noimal” and a “cure” is never 
effected. The gland always remains de- 
fective— you merely supply the sub- 
stance it secretes. You do not cure the 
disease in the sense of restoring the 
thyroid gland to health. Every institu- 
tion for the feeble-minded has its quota 
of cretins who go through the regular 
course of thyroxine treatment. The fact 
that they are still there is mute testimony 
to the difficulty of obtaining any real im- 
provement. 

Another familiar figure in these insti- 
tutions is the microcephalic or the “pin- 
head.” As the name suggests, his main 
difficulty is one of shortage. There just 
isn’t room in his tiny skull for normal 
brains. He usually rises to the level of 
the imbecile, can frequently do rough 
manual work and is a very good natured 
sort of individual who seldom offers 
problems of a disciplinary nature. The 
microcephalic presents an exasperating 
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problem, in that we have not the least 
idea what causes this particular clear 
sky type. It simply arrives without the 
slightest excuse and leaves a problem 
against which we are helpless. 

Somewhat different is the case of 
the macrocephalic or hydrocephalic, 
sometimes referred to as “water on the 
brain.” The chief outward manifestation 
of this condition is too much head, and 
the cause seems to be somewhat the same 
as water on the knee. At an early age, 
sometimes before birth, and when the 
skull bones are still very soft, spinal 
fluid begins to collect in certain brain 
cavities. The pressure is sufficient to 
force out the brain and with it the skull, 
leaving the huge and often misshapen 
head of the hydrocephalic when these 
bones finally do harden. 

Several diseases, such as meningitis, 
appear as a cause of this condition. Ap- 
parently they irritate the secreting mem- 
branes inside the brain, just as a blow 
on the knee may cause water. In the 
majority of cases we cannot locate the 
cause, as is also true with the knee, but 
it is probably due to a shock of some 
kind. A cure is pretty hopeless. Draw 
off the fluid and more promptly returns, 
as in the leg. Some cases are reported 
where biilliant and daring operations 
have effected a cure, hut these are dis- 
tinctly in the minority. Whatever the 
injury to intelligence— and it may range 
from practically nothing to complete 
idiocy— treatment is very unsatisfactory. 
We can only hope that the great ad- 
vances made in brain surgery may some 
day find a cure for this condition. 

Mongolian idiocy is a fourth well 
recognized type of clear sky case. The 
child looks somewhat like a little Chi- 
nese. Yellow skin, slant eyes, straight 
hair, round head, and short limbs yield 
a caricature of the mongol. The sufferer 
always remains a dwarf, is quite unable 
to read, write, or take care of himself, 
and sexually is altogether undeveloped. 
We haven’t the slightest idea what 
causes the condition, and can do nothing 
whatsoever to effect a cure. Just one of 
many cases wherein science has made 
little progress. 

B irth injury is now recognized as 
another cause of feehle-mindedness. 
A baby’s skull is very soft and the brain, 
even if well protected, is a sensitive or- 
gan. The bones of the head have not 
united at birth but can be moved sep- 
arately. Under these circumstances a 
very difficult delivery, especially if in- 
struments have to be used, may easily 
result in brain injury. This seems es- 
pecially true in cases of premature birth 
or where the baby is very small. Ap- 
parently the skull gives even less pro- 
tection to the brain in these cases. The 
effects of birth injury are largely what 
one would suspect, depending, as they 
do, entirely on the area affected. They 
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run through all the grades of feeble- 
mindedness, but include as well certain 
paralyses and even emotional upsets re- 
sembling insanity which are due instead 
to injury in certain areas. Treatment 
of these cases is extremely difficult, al- 
most hopeless. A great deal of research 
is being devoted to these birth injuries 
and perhaps the future will give better 
news. 

The above five groups are generally 
accepted as representing the clear sky 
cases of the feeble-minded. There may 
he other minor classes beside. For in- 
stance, ceitain research leads to the sus- 
picion that an excessive use of X rays 
before birth may have very had results 
on the child’s mentality. Be this as it 
may, we can say roughly that about 
half the feeble-minded are due to “poor 
stock” and the other half to these un- 
predictable cases. 

We cannot discuss the broader social 
implications involved in this situation, 
owing to lack of space. Just what does 
it mean, however, to you as an individu- 
al? We have a saying in college that all 
problems should be settled in the Ad- 
mission’s Office. In theory, a director of 
admissions could choose a freshman 
class which would be ideal and never 
cause any trouble. Actually, of course, 
he can’t, but he can do a lot. 

So with you. The admissions office is 
the marriage altar. If you choose a part- 
ner of inferior mentality or one from a 
highly neurotic stock, you are more or 
less “asking for it.” On the other hand, 
if this partner is the equal of yourself, 
you have taken every reasonable pre- 
caution and are safe within very broad 
limits. But only within these broad lim- 
its. We can offer absolutely no guarantee 
that you will not be saddled with one of 
the clear sky cases, no matter how good 
your stock and that of your partner. 
After its arrival you must face the 
further fact that medical science can do 
practically nothing to relieve the condi- 
tion. All of which may seem pretty dis- 
couraging, but it is the picture as it 
exists today. 

E can, however, offer very definite 
service on the matter of adoption. 
A good child psychologist can spot the 
graver cases of feeble-mindedness by 
the end of the first year. At three years 
he is more accurate, and at five he can 
almost predict the college grades. Make 
no mistake in this matter of adoption, 
for it can result in tragedy. A child of 
three looks very “cute,” is healthy, and 
talks a blue streak, So— what the devil! 
—everyone knows that mental tests are 
hunk, and you want him very badly. 

But take it easy. If your family has a 
good educational tradition, and if that 
child happens to he sub-normal—a con- 
dition which you yourself might easily 
overlook— the future won’t be too happy 
for either of you. 




Indium-a Metal Aristocrat 
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T he scene is Paris, the rii>ht bank. 
The lime is Spring, 1940. The young 
man’s fancy, irrevocably bound to 
love, now turns to jewelry. He would 
buy the lastrous pendant reposing in 
the modernistic window before him. He 
steps inside. The pendant is probcnted 
for his inspection. “Are you sure,” he 
asks, “that this is white gold?” “Ah. 
no, Monsieur,” replies the clerk, “that 
is not white gold. It is the newest thing 
in precious metals, indium. Fortunately 
we can sell it to you at a lower price 
than white gold. But if you prefer, we 
can give you the same thing in a gold 
setting.” But the latest mode and price 
are indeed desirable to this young man. 
“Til take it,” he says quickly, and turns 
over the proper number of franca. 
Cheated? No! For the cleik who sold 
the pendant, the man who bought it, and 
the girl who received it so happily, 
none of them could guess that he or she 
would live to see indium become one 
I of the most popular of the aristocratic 
metals. 

Had this young man attempted to find 
an indium pendant iu 1930 his search 
would have proved fruitless, for there 
were no indium pendants. There was, 
in fact, so little of the metal available 
that he would have paid 270 dollars fur 
an ounce of the almost unknown metal. 
In 1936 he could buy it for less than 
30 dollars an ounce, with gold quoted 
at 35 dollars an ounce, fn 1940, what? 
Just what is the future of this remark- 
able metal which has risen like a new 
star to join the galaxy of semi-precious 
metals? What can he done with a metal 
softer than lead, lighter than zinc, more 
lustrous than silver and as untarnish- 
able as gold? What can be done with a 
metal which melts at a lower tempera- 
ture than tin? These questions confront 
science and industry at the present 
moment when indium, from a mere 
name and number on a table of atomic 
weights, becomes a tangible, useful, and 
desirable metal. Today, exploitation 
and experimentation; tomorrow, sales 
promotion and advertising. Today, the 
laboratory; tomorrow, the market. This 
is the course of all new materials. This 
is the path indium must follow, 

T he future of any new material may 
be divided into two parts, the pre- 
dictable and the unpredictable. Ac- 
cidental discoveries not now , foreseen 
constitute the unpredictable. The pre- 
dictable future is determined by facts 


ivill play an iniporlant role as a iiuTal 
of luxury for it has all the ([ualihoationa 
of such a metal. Used alone, it is iiil- 
sui table for jewelry, for, like gold, it is 
very .soft; hut alloyed with small 
amounts of .silver or copper it gives a 
hard, durable, lustrous surface which 
icmains iiiidimnicd in air. It alloys 
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equally well with many other metals 
including gold, tin, cadmium, lead, and 
zinc. To each of its alloys it lends its 
durable properties of non-corrosion, Al- 
ready patents exist covering precious 
metal alloys containing gold, palladium, 
silver, copper, and indium for use in 
dental castings and jewelry and covering 
alloys of silver and indium. 

In addition to iTs use in the form of 
alloys, indium can also be plated on 
suitalile metal surfaces. When first 
plated, the surface coating is soft and 
dull. If the plated object is heated, 
however, the indium, because of its, low 
melting point, sinks into the underlying 
metal, giving a durable surface alloy 
which will take a high polish. This high 
luster and durability of a silver-indium 
surface alloy has found unique applica- 
tion in reflectors to increase reflecting 
power and lengthen the life of the re- 
flector. In dental amalgams, indium is 
being used with silver and to replace 
silver. 


a long lime lluiL when two appropriate 
metals arc medted together an alloy may 
be found wliich melts at a lowe,r Imu- 
jieratiirc than either metal taken alone. 

The uddiliun of a third and even a fourlli 
inelal may depre.ss llio melting point .still 
farther. In this manner, hismulli, lead, 
tin, and cadiniiim, all low melting met- 
uls, finm an alloy wliieh melts below 1 
the. boiling point of water, It oeeurred 
to the writer a short time ago that tin' 
addition of imlinm to these four eom- 
inon metals should produce au alloy 
melting at a very low temperature. In 
praelice, It was found that the addition I 
of indium produced au alloy melting lar 
hi'low the boiling point of water. In 
fuel, the alloy melti'd at 116 degrees, 
Fahrenheit, not far above normal body 
lemperatiire. Tlii.s rnpiid alloy may be 
brought into direct contact with tlui body 
and allowed to luirdmt in place without 
dlseomforl. 

T HIS alloy may theroforo well find 
uses in art for taking impressiuns 
of the features of living persons in placi! 
of the more unwieldy and slow luu'dim- 
ing plaster of Paris. For example, a 
finger or fool may be parlially immerseil 
ill the molten alloy. The alloy is then 
chilled to promote rapid setting, thms 
greatly reducing the time re([uired for 
inimei'.sion and permitting the forma- 
tion of a faithful impression. Impri's- 
sioiis of the feet and hands of arlisls 
could he obtained for posterity with a 
high degree of perfection. Three-dimen- 
sional finger prints or foot prints might 
have decided advantages oviir the pi'es- 
ent ink and paper prints used in the 
detection of criminals. 

But the ohjection may well he raisivl 
that such molds would he both costly 
and perishable, .since the alloy is ex- 
pensive and slight accidental heating 
would melt the mold. Sucli objections 
are easily answered, for the- alloy mold 
need not constitute a pernument mold. 

It is merely placed in a suitable plating 
bath and plated to the desired thickness 
with copper, silver, or other metal The 
plated mold is then placed in hot wa- 
ter, whereupon the alloy melts off, leav- 
ing a cast of durable, inexpensive metal 
The alloy is thus recovered for further 
use. 

Since the alloy has such a low melting 
point, it may also find possible use as 
a spraying metal to coyer objects of art. 
‘Thembltininetal iasnravedjnralwvjtM-fld. 


already known. The fafcts lead to 
the inevitable, ponhltj^flltiiaii ;ii)iditon 


Other almost unique uses of indium 
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Softer lluiii Lead, More Lustrous lliaii Silver, as Un- 
laruislialdc as Gold . . . Has Risen Like a Ne^v Star 
ill the Galaxy of Seiiii*Precious Metals 


sure over a plaster or wooden object to 
form a continuous metallic coating. If 
desired, then, other metal may be plated 
over the alloy or the object may be gent- 
ly warmed to give a smoother finish. 

Still another possibility which pre- 
sents it.self in the field of art is the use 
of such an alloy fur etching. Lines and 
figures can be engraved in the alloy sur- 
face with an electrically warmed pen. 
The softened parts of the metal may then 
be worked by the artist as desired with 
bare hands to build up figures in relief. 
The object may then be plated, the alloy 
melted out and the mold thus obtained 
used for making permanent casts. 

The fact that such alloys can be 
molded by hand should make possible 
the building up of objects of art, much 
as a sculptor builds up a clay statue. 
Mistakes might be erased by the applica- 
tion of beat, from such modtd-s, perma- 
nent casts could be made by plating. 

For making seamless hollow vessels 
of odd shape, such low-melting alloys 
can be poured into a suitable cast, the 
cast removed and the remaining mold 
or core of alloy plated with cheaper 
metal; the plated mold is then warmed 
up and the alley poured out through 
a small opening. 

ANOTHER suggested use of such an 
-ii alloy is in surgery. The alloy, im- 
pregnated in cloth or some other soft 
matrix and heated above 116 degrees, 
Fahrenheit, becomes soft and pliable. 
This is placed around a fractured or 
broken limb while the surgeon manipu- 
lates the bones into place. The cast is 


then cooled in position and sets to a 
rigid condition holding the broken mem- 
bers in place. When it is desired to re- 
move the cast, hot water bottles are 
applied and the whole again becomes 
pliable. There is no pulling, breaking, 
tearing, or chipping of plaster or plas- 
ter impregnated cloth. There is likewise 
no pain lor the patient. 

Finally, such low melting alloys may 
find use for controlling temperatures, 
and for automatic fire alarms and con- 
trol systems. 

If the present is any indication of the 
future, indium is on its way upward in 
use and downward in price. Still, nature 
has sprinkled this aristocratic metal but 
lightly over the surface of the earth and 
it must therefore ever remain a member 
of the semi-precious caste. As metals go, 
it is young, for it is not yet a century 
old. It may be Interesting, now that the 
present has been unfolded and the future 
predicted, to turn to the past ; for indium 
has had an interesting history. 

In 1863, Ferdinand Reich was study- 
ing some ores with his spectroscope. He 
was looking for the metal thallium, 
which should write its spectrum signa- 
ture with a prominent green line. But 
he couldn’t find the green line. He saw 
the lines of zinc and lead in his ore but 
none for tliallium. But what was that 
very prominent line near the violet end 
of the spectrum? He rubbed his eyes 
and looked again. Could it he potas- 
sium? Impossible. He got out his refer- 
ences and checked. No known element 
had that particular signature. But he 
wasn’t certain, because he was color- 


blind and had to rely on die position of 
the line instead ol the eidor. .So he 
called in his assistant, Theodore Richlei, 
Richter saw the line too, and he saw 
another fainter line. Unquestionably 
they were the lines of a new element 
begging to enter the world of known 
elements. 

No name could be more appropriate 
than indium for this element which wrote 
its signature with such a bold indigo 
line. So, indium it became. Then started 
the laborious and time-consuming task 
of aettine some of the new element out 
of the ore. They precipitated, dissolved, 
loasted, purified, and plated. Months 
later they weie rewarded with a small 
sample of the pure metal. And what a 
metal! In 1867, Richter exhibited two 
samples of the new metal to the Fieneb 
Academy of Sciences, Each sample was 
about the size of a lead pencil and 
Richter placed a value of 40,000 dollars 
on them. But indium did not come into 
fame overnight. Who could play with a 
metal worth 20,000 dollars an ounce? 

More than 50 years passed and indium 
remained but a name, a number, and 
a blue line. Few museums could boast 
of a sample. The price fell, howevei, 
for in WA indium was valued at 300 
dollars an ounce— merely a paper value, 
for there wasn’t an ounce available from 
a supply house in the whole world. 
When Mr. William Murray, of Utica, 
New York, attempted to purchase 10 
grams [Vi of an ounce) of the metal 
for experimental uses in 1924 he couldn’t 
find 10 grams. Finally he got one gram 
from Germany, at a price of ten dollars. 
Within ten years of that date, however, 
he was able to display more indium than 
had been produced altogether in the 50 
preceding years. He had a total of more 
than 250 ounces of the interesting metal. 
Valued at the price of 1864 it was worth 
more than 4,000,000 dollars, at the 1924 
price, 100,000 dollars and the 1934 price, 
less than 7000 dollars. Moreover, it was 
not a paper price, for the 250 ounces 
were there in his laboratory fur anyone 
to purchase. In 70 years, the price of 
indium had fallen 1000 fold. 

F or three quarters of a century in- 
dium has been a curiosity for scien- 
tists to play with. It has been but a 
name and a number among the 92 ele- 
ments. No longer, however, is it merely 
“Element number 49,” writing its signa- 
ture with a blue spectrum line. It is a 
metal, available and desirable. It is here 
to stay. Its future is in the lap of the 
gods and the hands of keen-sighted in- 
dustry. Tomorrow we may awake to find 
ourselves indebted to this metal for 
safety, comfort, pleasure, and luxury. 
Tomorrow the word indium may he as 
common to our vocabulary as the word 
chromium is today. And so, another 
member.willhave been added to the ever 
growing society of metal aristocrats, 



Indium recovery plant in Arizona. The building at the extreme left houses the 
»ne a rotary furnace. To right, dust coMectOtS 



Fish AND PmSICIANS 


F ish and physicians work togelher 
today in seeking the cause and cnic 
ol cancer. One reason why fish are 
helpful in the unreniilling quest for the 
control of cancer, which still ranks sec- 
ond in the list of causes of death, is that 
they themselves are subject to cancer. 
Their use in various reactions and ex- 
periments has come to play an important 
role in study of the disease. 

When Memorial Hospital 
was founded in New York 
City 52 years ago, for the 
treatment of cancer and al- 
lied diseases, it is certainly 
likely that the founders, far- 
seeing though they were, 
had not the slightest idea 
that fish would some day 
play a part in its history. 

They were thinking more of 
surgery, nursing, and opi- 
ates. But the story of study 
and treatment of cancer in 
this and other instiliui<uis 
is not complete without ref- 
erence to the contribution which fish 
have made to advancing knowledge and 
effective treatment. The record includes 
the saga of a poor fish which has become 
very valuable, This humble and obscure 
member of the piscatorial family has 
emerged as a sort of Cinderella in Sci- 
ence Land, and become much sought 
after. The recent discovery of this small 
American fish, the rosy-sided dace— or to 
use its scientific name, huciscus vando- 
iiulzis— which may serve as a diagnostic 
test for a malignant form of human can- 
cer known as melanoma, directs atten- 
tion to the many services which fish have 
rendered in the field of cancer. But we 
are getting ahead of our story of the poor 
fish which has become a very important 
fish. 

The trout family, too, are playing their 
part. About 1904, epidemics of thyroid 
cancer in artificially bred trout nearly 
ruined the trout breeding industry in 
several localities here and abroad. The 
thyroid gland in fish consists of many 
islets of gland tissue scattered about the 



gills and throat. The cancer caused a 

rapid enlargement of all these islets, so X.JERE we also introduce frogs as co- 
that the fish choked to death or died from -I workers with fish and physicians. In 
ulceration of the enlarged glandules. At fish and frogs, as in man, the growth and 

functions of the organs are largely under 
the control of the glands of internal 
secretion. One of these glands, the thy- 
mus gland, which lies just above the 
heart, stimulates the growth of youthful 
or embryonal cells. When ordinary tad- 
poles, are fed on thymus they soon de- 


first it was thought that the disease was 
of infectious nature, and the late Dr. 
Harvey Gaylord endeavored to prove this 
origin by elaborate experiments conduct- 
ed at the fish farm of the Buffalo State 
Institution for Cancer. However, the con- 
clusion was reached that the cause was 


A Fisli liiaL lias Flopped liilo One of ihe Biggesl 
Scieulific Ponds ol ibe World — Caiie.er |{esear(*li 
. . , Some very Imporlaul Revelalioiis Have ResnUed 

By HARRY PELHAM ROBBINS 

President, Memorial Hosiiltal foi the Trealment of Cancer 
and Allied Diseases 


velop inlo giant tadpoles. 

Anollier of llicsc glands 
i.s llic thyroid, which lends 
to restrain giowth hut to 
make it moic adult in type. 
This fact was discovered liy 
Dr, .!. V. Gudi'rnalsch, work- 
ing as a meniher of the 
Memorial Hospital .stall, 
when that work wa.s being 
cimducled jiarlly at Conirll 
llniveisily Medical College. 
It eaine about in this way: 
Helween IBBO and 1B9(), 
lliyi’oiil exlrael was .some- 
lime, s used in the Irealineiit of cancer, 
and occasionally good lesnlls wm'O re- 
polled. The Memoiial Hospital slaff oli- 
served .some of ihe apparently good re- 
sults and decided to invasligale the rea- 
sons, if any existed. To make a long sloi'y 
short, Dr. Gudenialsch’s ciuclal experi- 
ment consisted of adding a minute qiiau- 
tily of thyroid extract to a small aipuiri- 
um containing tadpoles. lie found that 
the ladjmles werelransformed inlo frogs 
a)mo,st over night. This experiment dem- 
onstrated the difforentialing action of 
thyroid extract which cause, s young cells 
to hurry up and become adult cells, hut 
at the .same time re.straining growth. In 
this way the restraining action ol thyroid 
extract on cancer cells was explained. 
Unfortunately, however, this action is 
not strong enough to render thyroid ex- 
tract an effective agent in the treatment 
of cancer. 

Now enter radium and X rays to join 
the fish, frogs, and scientlsla. Among the 
major prolflems of cancer research i.s the 
mode of action of radium and X rays, of 
which comparatively little is yet defin- 
itely known. Yet these agents are a very 
important means of curing cancer in its 
early stages. Fish eggs are very suscep- 
tible to X rays and radium rays and the 
effects are easily traced in those simple 
structures. Many investigators have sub- 
jected the eggs of various varieties of 
fish to different forms of radiation and 
have determined what effects follow. In 
this way many curious and important 


The rosy-sided dace. This small fish proved to be the imich- 
sought-after subject of experiments on the cause of cancer 


leally overfeeding of the young tfoiil 
with a liadly balanced diet and in the 
general chemical pollution of the wa- 
ters. With the fish in well watered 
streams and on a correct diet, the dis- 
ease was eradicated. Yet thyroid cancer 
still occasionally appears in sporadic 
cases in several kinds of fish. 

About this same time zoologists began 
to notice the occurrence of variinis kinds 
of cancer in fi.sli. In 1904 Marianne 
Plebn, of Munich, recorded several cases 
of cancer of the skin, bones, and internal 
organs of fish which she studied in Ger- 
many. After that, reports of cancer in 
fish became more numerous as attention 
was called to the matter, and it soon 
became apparent that, while cancer is 
comparatively rare in fish, it may affect 
almost any variety, and under almost 
any conditions. In 1933 Alexander Had- 
dow and Isobel Blake, of the Scottish 
Fishery Board, collected from the litera- 
ture about 50 different types ol tumors 
which had been observed in as many 
different kinds of fish. 
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variations have been discov- 


ered in the behavior of the 
eggs at successive stages of 
development. Some are radio- 
sensitive and others radio-re- 
sistant. These experiments 
have shed considerable light 
on the mode of action of the 
rays and on the factors mak- 
ing cancers susceptible to ra- 
diation. 

They have also demonstrat- 
ed some of tlie adverse effects 
of radiation. Dr. C. R. Stock- 
ard found that chemical in- 
jury of eggs, or young em- 
bryos, sometimes leads to the 
production of one-eyed mon- 
sters by inj uring the delicate 
mechanism of the embryo eye 
so that, while the fish might 
grow up to normal size, it 
would have only the one eye 
of the Cyclops. In 1925 Dr. 
Hinrichs, of the University of 
Chicago, noted the formation 
of monsters in Funduhis fish 
following exposure to ultia- 
violet rays. 

Dr. Oppermann, (d' Ger- 
many, in 1913 studied the ef- 



Memorial Hospital in New York — ^its complete name being “Memorial Hospital for the 
Treatment of Cancer and Allied Diseases.” First institution of its kind in America 


fects of radium treatment on the sperm 
and the fertilized egg of the tiout. He 
noted head, eye, and tail defects as a re- 
sult of the treatment. In America, Dr. 
Charles R. Bardeen, of the University of 
'Wisconsin, was the first to show that fish 
eggs fertilized by radiated sperm de- 
veloped various types of deformities in 
the fish hatched from such eggs. 

I N 1906 Dr. Tur, of France, studied the 
action of radium upon the embryos of 
the common dogfish. The embryos that 
developed were smaller than the normal 
and were markedly defective, having 
practically no central nervous system. 
Dr. Bohn, of France, in 1903, and Dr. 
Schaper, of Germany, in 1904, used ra- 
dium on the young of frogs, toads, and 
newts. In 1913 Dr, Hertwig repeated the 
work with frogs’ eggs and radium-treated 
sperm cells. All these investigators noted 
faulty development of the skin, blood, 
and nervous systems which varied with 
the amount and duration of exposure. 

Warned by the results of these studies, 
physicians now use proper precautions 
when employing X rays or radium in the 
case of pregnant women, especially in 
the early months of gestation. Yet many 
women have borne healthy children af- 
ter having been cured of tumors of the 
pelvic organs by radiation treatment. 

‘ F unny family, the fish ! They live most- 
ly at low temperatures, so the processes 
of digestion and assimilation of food and 
the growth of cells lack the stimulus of 
the heat which higher animals enjoy. 
Hence the organs of fish contain large 
quantities of growth-stimulating suh- 
atancRs ferments, and vitamins, on 


'T'HE accompanying article 
has to do with research on 
cancer conducted at Memorial 
Hospital in New York City, the 
first special institution of its kind 
in the United States. Last year it 
maintained 110 beds and accept- 
ed 3200 patients for treatment. 
A daily average of 325 patients 
come to its clinics. About one 
third of the work is free. 

Last year the Hospital received 
a gift of 3,000,000 dollars from 
the General Education Board, 
founded by John D. Rockefeller, 
Sr., to build a new home in New 
York, and the new structure is 
to rise near the Cornell Univer- 
sity Medical College (with which 
the Hospital is affiliated) and 
the Rockefeller Institute for 
Medical Research. Dr. James 
Ewing is president of the Hos- 
pital’s medical board. — The 
Editor. 


which growth and energy depend. It is 
the presence of these agents, especially 
vitamins, to which cod-liver oil owes its 
medicinal value, effectiveness in prevent- 
ing rickets and in stimulating general 
nutrition. Furthermore, cod-liver oil 
used in the prevention and cure of rick- 
ets probably also reduces the tendency 
to some forms of tumor growth, especial- 
ly those affecting the bones. 

But here is where the real color comes 
into the story of the unknown fish. Most 
fish and batrachians (frogs and toads) 
are highly pigmented; that is, are char- 
acterized by a wide variety of deposits 


of pigment which protect them against 
their enemies and against the effects of 
sunlight. In fact, pigmentation is a more 
important function and more elaborately 
developed in these animals than in any 
other species, except the insects, 

Some very important revelations re- 
garding the control of the function of 
pigmentation, both in lower animals and 
in man, have resulted from experiments 
on fish. These experiments center about 
the influence of the pituitary gland on 
the behavior of pigmentation. The pitu- 
itary gland is an organ of internal se- 
cretion which presides over many func- 
tions of the body, including growth of 
tissues, sex characteristics, and especi- 
ally pigmentation. It is the central signal 
tower of the system of glands of internal 
secretion. It acts mainly by stimulating 
other glands according to their needs. It 
is located in a protected bony recess in 
the base of the skull. 

T he first indication that the pituitary 
gland had anything to do with pig- 
mentation was obtained by Dr. Evans 
and Dr. Smith of California. They re- 
moved the gland in tadpoles, which are 
pigmented, and found to their astonish- 
ment that these tadpoles lost their coloi- 
and became silvery. Indeed, they were 
albinos — almost free from pigment. 
They could not produce pigment when 
deprived of the pituitary gland. 

The next important observation was 
long delayed. In 1932 Dr. Bernhard Zon- 
dek in Berlin isolated from the middle 
lobe of the pituitary gland a special se- 
cretion or hormone which had a remark- 
able action on the pigmented skins of 
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Quiet but systematic activities in the Biophysics Laboratory, Memorial Hospital 


reiK’l (itilv Id iiilci niD(liil. Tills llsli, un- 
known and hillicilo i|nit(' iiniiu|)m luni 
Id ill!' (isli will Id, has llo|i|lDd mil ol llin 
lillln pond of o1)scniil\ iiiln oiio of the 
liieocsl srii'iiliric ponds in llic world ■ 
ciincei losoandi. 

Tlit'io is ti |ol mom yel for llie tlnoims 
and llu' losy-siilcil diici' In ili‘monslral(' 
alioiil famu'i. Tlial liiloiiiicdiii iicInnIK 
fij^inos in llio oiigin and eiowlh ol pio- 
nifiilml mimior minains In lie shown, liiil 
I'xporiiiumls alroady I'onductod show 
liial iiiiiTiTU'ilin iiicroiiscs iho [>n)wtli ol 
a pi}i,in(‘iirod canrri in a moii.so alioni 
hO pcminil. Corlaiii small lish tlmmsidvcs 
siilTor from a fiiltd foini of [)ip,rnonl(‘d 
disoasu known as nmlanosis. Dr. Myron 
(ioiilnn of (ioiiudl Ifnivi'isiiy lias hcoii 
.sliidyine ihi.s ili.si'aso for somr years and 
lias (h'lnonslralod iiiany nf lls ju'ciiliai 
fi’aliims, iiiidiidine qnilc proiioiuumd 
Momhdian horoililary idnii acini isl ins. 


many fish, and which he called “inlcr- 
mediii.” Many agent, s cause a .similar of- 
fecl on pigmented fish, liut after many 
Iriaks Dr. Zondek finrad a fish, enmmoiily 
known in Germany as the AV/tVac (phox- 
inns I, which apparently reacts alone to 
Intennedin and is therefore a lest for 
this hormone. 

When a minute amoiinl of intennedin 
i.s injected into an Elritze, the black spiiKs 
on the hack become shnuiken and dark- 
er, while brilliant red spots soon appear 
about the ventral fins. This sharp change 
in color is very similar to that which oc- 
curs naturally during the breeding sea- 
son, and the reaction to inti'rmedin is 
not so sharp during the breeding season. 

B ut what have white frogs and red 
Elritze to do with cancer? This ques- 
tion remained to he answered by one of 
the workers in the laboratories of the 
Menioiial Hospital, where many ca.se.s of 
a fatal form ol pigmented cancer are seen. 
This worker concluded that, if intermed- 
in has such a remarkable influence on 
pigment cells in (ish and frogs, it might 
be found active in a malignant tumor 
composed of these pigmented cells in a 
human being, and therefore might be 
present in excess in the ti.ssue of pig- 
mented cancers and probalily also in the 
blood and urine of such patients. Aftt^r 
observing many such cases, he proved 
that precisely such conditions do exist. 
He found varying quantiticvs of inter- 
medin in tumor tissue, in the blood and 
in the urine, as well as in some other tis- 
sues. Using certain precautions, be was 
able to show that the test for intermedin 
in the German fish Elritze was of value 
in the diagnosis of pigmented' cancer. 

But the Elritze is found only in G-er* 
niany. Its importation to the United 
States, alive for experimental jturpases, 
offered many diflBculties and'Wak expen- 
sive. It became highly d^ffrable to find 
some American , .wfitch' 

.,u„ -.vTn'io.Tiinm'ns'e; So' the 


tor consulted NeW Yotk fisli dmilers, 
showing them an Elritze. They bad never 
seen Hucli a fish. He was greatly aided by 
tile ex[icils at the New York Aipuirliim, 
who lold liim that a very similar fish 
cotihl be found in Maryluml. The. pliysi- 
cian laid aside lii.s mier(iae.o))e and while 
coat, packed bis grip, Imiigbl a pair of 
niblier boots and headed tor Maryland. 
Wading the .slieam in hip bools, lie final- 
ly di.scovercd llu; fish. It was the rosy- 
sided dace (Leite.iseiis vuiuloisidiisj, tin; 
American cousin of the German Elritze. 

Expcnmenls with this lish at Memo- 
rial Ho.spital proved that it reacted a.s 
did its German cousin. So far as known, 
it is the only American fish which does 
so react, and thus far it lias not reaclcri 
to any agent except inlermedin. It has 
been found in .several small .soul born 
si reams. 

If any fisherman or fi.sh dealer wislics 
to find a market for fish, and to do a ser- 
vice to humanity, all he, has In do is to 
.sufiply seience with these ro.sy-.sided dace 
nr some other American fish which will 


I T IS not iinrcasoiuihlc lo e\peci ad- 
dilioiial revelalious regarding |)igmen- 
lalion and diseases involving il, and thal 
fish iiuiy lie employed in iiiiiiieroiis other 
relaliniiH to iiieicase llic [iresc/il kiiowi- 
edge of euMcer, 

The pleasant task nf leHiiig in a smne- 
wluil popular vein the stni'y of a very 
worthwhile aehievemeni lias fallen to a 
layman, Inil willioul llial lir(!les,s per- 
severance Ilf iiu'dical and l■(‘scal■eh work- 
ers, currii-d mi with the s|iii'il wliieh 
is so charactevistie of those engaged in 
the cancer field, this story eimld not have 
been lold. I'kir .siieli e.oniribniion a.s Me- 
moiial Hospital has made tluu'e, is a just 
feeling of pride. 

The work deserilied in this article, is 
only one of many research projects 
wliicli are being carried on at the Inwpi- 
lal. Thirty-five workers in pathology, 
chemistry, biology and physics lahora- 
lorie.M are, engaged conlimially in study 
of the causes ami trcatineiil of euncer. 
Such resi'iircli is an im|)orlaMl function 
Ilf a modern eaneer insliliilion. 




Status of World Navies 


Recapilu! alien of Treaty Navies as Washington Naval 
Limitation Treaty Expires Dccenibcr 31, 1936 


G ermany is the newcomer in this 
• review of ships and tonnages of 
world naval powers. Since the 
Versailles Treaty limited her navy so 
rigidly, she was not even considered in 
the Washington Treaty of 1921, nor in 
the London Treaty of 1930, which im- 
posed limitations on naval construction 
among the other five nations shown 
above. By reason of her abrogation of 
parts of the Versailles Treaty and her 
subsequent agreement with the British 
Empire, as noted on the drawing, her 
naval status once more is of concern. 

As the Washington Treaty expires, 
some feel that the future of naval limita- 
tions is but a forlorn hope, though 
others — for example, Admiral Standley 
of our navy — are more optimistic. Yet 
_naval limitations has a history of sev- 


eral failures. In 1921, capital ships and 
aircraft carriers were limited by the 
United States, Great Britain, Japan, 
France, and Italy, The Geneva Con- 
ference of 1927, attempting to impose 
limitations on smaller ships, was a com- 
plete failure; while the London Con- 
ference of 1930 limited cruisers, de- 
stroyers, and suhmarines for the United 
States, Great Britain, and Japan. The 
United States “leaned over backward” 
in observing these treaties, but our dis- 
armament by example did not work. 

In December, 1934, Japan announced 
her intention to terminate the Washing- 
ton agreement at its expiration Decem- 
ber, 1936. 

Japan demands parity with Great 
Britain, Germany becomes a factor in 
naval questions, France builds ships to 


offset Germany’s rising strength, Italy 
feels that she has a greater responsibility 
in the Mediterranean and has started an 
active naval building program. The 
United States has indicated her inten- 
tion to build if others do. 

Both Japan and Great Britain are dis- 
cussing construction of battleships, 
though in all fairness, it must he noted 
that the figures indicated in the column 
above for Great Britain include tonnages 
for capital ships, cruisers (B), destroy- 
ers, and submarines that were not laid 
down before expiration of the Treaty. 
Great Britain will also dispose of four 
of her 19 cruisers (A), three to be con- 
verted into cruisers (B). It should be 
noted further that there is included 
above obsolete tonnage (as of December 
1935) in the following approximate 
amounts: United States, 320,000; Brit- 
ish Empire, 327,000; Japan, 200,000; 
France, 200,000; Italy, 137,000; and 
Germany, 34,000. 

•— F. D, McHugh. 


























RIDG 


Now Open 


M otorists now may drive from Atlantic 
City, New Jersey, directly into San Fran- 


cisco, California, without fcavinii the Lin- 
::oln Hiiihway (U.S. 40). This is possible with 
I'omple.tion of the 9.1-milc San Francisco-Oakland 
Bay Bridge, dedicated Novemher 12 wlnm a horse 
was riddem across the structure from Oakland 
to San Francisco in violation of state laws. To 
appreciate the immeiisity of the project, which 
was commnneed in May, JOTl, one must under- 
stand that tlui hrid[te unites San Francisco 
County on llie west with Alameda County on 
llu! east, thus piovidinii speedier transjiorlation 
ae.ross San Fuincisco Bay foi 1,221,000 poi- 
sons of these piditical K^'mips, and uniting also 
the residents of ncaiby San Mateo (on the west), 
Marin, and Contra Costa Counties (north and 
east), On the east side of the hay the cities of 
Oakland, Berkeley (home of the University of 
California), Albany, Emeryville, and Piedmont 
are directly affected by the project. Thus San 
Francisco, second largest United States seaport 
in imports and expoits, seventh United Stales in- 
dustrial city, financial centm' of the west, obtains 
a new means of ingress and egress for the tens 
of thousands of commuters who cross the bay 
daily and for other thousands of shoppers, tliea- 


wo views, above and below, of the San Fraucisco-Oafcland Bay Bridge were 
■aken from the San Francisco end, but from different angles. They show the 
lire nearing completion just prior to the opening. In the photograph below 
>e seen, at the lower right, the main approach and the "on” and "off” ramps 




pletes Highway from Atlantic 
Gty to San Francisco 

ter-goers, and tourists. The hridge. which is 
owned by the stale and operated by the Depart- 
ment of Public Works, cost 77,200,000 dollars, 
which will be paid for from automobile, truck, 
interurban electric train, and passenger tolls. 
Facilities for steam trains have not been pro- 
vided. The bridge extends from Fifth Street, in 
down-town San Francisco, to a traffic distributing 
stiucture 6.9 miles distant on the Oakland shore, 
where three approaches are provided, the entrance 
from the most remote being 9.1 miles from San 
Francisco. The west section, stretching from San 
Francisco to Yerba Buena Island in mid-bay con- 
sists of twin suspension spans, with a center live 
load anchorage pier, totaling 10,450 feet in length. 
The. Yerba Buena “span" is 2950 feet long, of 
which 540 feel goes through solid rock. The East 
Bay section consists of one 1400-foot central span 
cantilever, two 511-foot anchor arms, five 509-fuot 
fixed spans and fonrleen 291-foot fixed spans to 
fill. The bridge carries two levels, the upper for 
fast autos, the lower for trucks and interurban 
railway. Across the main channel, on both sides 
of the central anchorage, the spans stand 214 
feet above high water. Whereas vehicular traffic 
already is using the bridge, electric railway cross- 


ings will not commence until January, 1938, ' Motorists entering and leaving the Oakland end of the bridge will use thlTdi 


fion structure on which there will be no right-angle crossings or left 



One of the breaks in the bridge structure, designed to allow for 
expansion and contraction due to temperature changes, Is shown 
in the photograph below. The spans may move as much as nine 
inches. Note that even the cross braces are separate units 


Below: One of the completed towers of the suspension sp; 
all cables in place. An aerial beacon will top the s 


Oil Emulsions 


A Research Slop Toward a Comprehension of 
Living Protoplasm . . . Chemicals Imitate Simp" 
lest Forms of Life . . , How To Deinonstratii 

By Dr. P. A. YOUNG 

Formerly Research Botanist, Montana Agricultural Experiment Station 


P rotoplasm, ilc canicr nf Rie, 

is the only livinn emulsion. How- 
ever, certain inunimale emulsions 
act alive. Thus, besides the extremely 
complex emulsion of protoplasm, we are 
much interested in the simpler emul- 
sions that wc use in foods and liuluslrie.s. 
For cxamiile, milk, butler, and mayon- 
naise dressing; are emulsions eommoiily 
used for foods, while orehardists use 
petroleum oil emulsions as sprays to kill 
insects. 

Interest in emulsions is slimulaled nol 
only by tlieir vital and industrial impor- 
tance hut also because some artificially 
made emulsions and colloidal systems 
show movement, enlargement, and 
shapes so amazing that tliey appear to 
be alive. I made such a lile-like, artificial 
emulsion by mixing water, petroleum oil, 
and the automatic emulsifier called 
“cresoap.” This cresoap is a mixture of 
soft soap and cresol. 

It is easy to watch emulsions make 
themselves and act alive; the experi- 
ment may be conducted as follows: 
10% of cresoap is dissolved in auto- 
mobile cylinder oil Then a drop of this 
miscible oil is placed on a microscope 
slide, and beside the drop of oil is placed 
a drop of water (Figure 1). For high 
magnifications, place a cover-glass, sup- 
ported by fragments of glass (Y, Figure 
2 ) , over a drop of oil and then let water 
run under this glass to touch the oil. 

To see the phenomena of emulsifica- 
tion, place the glass slide on a micro- 


scope, and dim the light. Then slick a 
needle into the dr(>p of water and push 
one edg(' of it iinlil it touches llie drop 
of oil. Fast, extremely interesting action 
bdlows while the oil and water emulsify 
in each other befort! your eyes. 

A lliiek l)1aek wall (the main inter- 
face, Figiir(! 3, S) appears instantly 
when llu^ oil loiiclics the water. Then 
the oil suddenly s([uirt.s llirougli hoh's 
in this wall and within seconds it 
<lisperHes millions of globules of oil in 
the water, as an nlomizer sprays dro[)- 


Figurc 3: Drawing of 
phenomena of emulsifi- 
cation, magnified 250 
times. The formations 
and actions indicated by 
letters on the drawing 
are fully described in 


liquids become spheres. It is nol alive. 

The interface (Figure 3, S) between 
tile drops of water and oil then In'gins 
serpentine undulations and even makes 
big bulges that become knobs (Figure 
3, K) . Many of these bulges become eon- 
sLricled at their bases ami cut oil large 
glolmles of oil in the water, and spheres 
of water in the oil. Besides the simple 
globules of oil and water, the Imlghig 
inti'i'face (onus very many complex glo- 
lmles. ICnolis coiilaining emulsions are 
cut off and thus make complieuled glo- 
lmles in llie oil and water (Figure 3, 
L, W). 

In water, the most complex oil globule 
conlalns a large sphme of water, and 
inside this sphere are little oil glolmles 
I hat danee rapidly as llumgb alive. Thus, 
lliey resemble baeleria llml similarly 
(lance in waler, However, llie living bae,- 
teria lliat swim are reeogtiized when tliey 
move in stiainhl lines. In eoulrasl, dead 
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lets of water into the air. This makes an 
oil-ln-water emulsion, because an emul- 
sion consists of globules ol one kind of 
liquid suspended in another kind of , 
liquid in which these globules do nol 
dissolve. 

However, some of these streams of 
oil do not instantly form fogs of oil in 
the water (Figures 4, 5). Instead, the 
streams of oil become large masses that 
move like the tiny animals of naked liv- 
ing protoplasm called amoeba (Fig- 
ure 3, T). 

D uring the first few seconds, the 
oil and water violently mix them- 
selves and isolate a large mass of waler 
in the oil. Then the mass of water thrusts 
out long necks (Figure 3, N) and soon 
globules of water are cut off into the oil, 
much as a living fungus called a mildew 
grows a thread that cuts off little repro- 
ductive cells called Spores, But the 
nuWew slpydy ’’Eotnlm its spores pr seeds 
, vit^, plpcessiesy .v^hil^ jn contrast, 






bacteria and .similar mie.roscopie par- 
ticles only dance in one place, and do 
nol go anywhere. But if they are not 
alive, how can they dance? The Liny 
oil globules and dead bacteria dance 
because they arc moved when water 
molecules bombard them. This i.s called 
the Brownian movement, and is imitated 
and exemplified by the hula dance of 
the gras.s skirls. 

Suddenly, when making the experi- 
ment, two whirlpools will start to swirl 
ill opposite (Rrcctions lieside the inter- 
face, and as they swirl, layer after layer 
of oil globules appear hi ibe water across 
the wall (Figures 3, H; 4, 5). Also, 
cylindrical currents roll in the oil beside 
the interface (Figure 3, Y; 4). Those 
cylindrical and horizontal currents evi- 
dently cause emulsification. 

When I dissolved a red stain in the 
oil and a blue stain in the water in trying 
to make the emulsion easier to under- 
stand, the opposite result happened. The 
blue , emulsion was so complex that it 
took three, Ypirs to understand it. The 
cresoap and 





That Act Alive 


produced a separate emulsion ol blue 
globules in both oil and water (Figures 
5, 6) besides everything shown in Fig- 
ure 3. Most of the blue splieres were 
inside oil globules. A peculiar change 
occuired when these oil globules ad- 
hered to glass. The oil globules became 
egg-shaped while the inclosed blue 
spheres became marginal masses and 
zebra-like stripes (Figure 7). 

It is very interesting to comprehend 
llie .size of particles suspended in watei, 
such as the silt in a river or the cream 
in milk. Emulsified oil globules are some 
of the smalle.st of visible objects. In my 
petroleum-oil emulsions, the largest oil 
globules are 1/1000 of an inch in di- 
ameter, while the smallest ones visible 
are 1/250,000 of an inch in diameter. It 
is difficult to imagine such small things, 
but let us try to visualize the size of the 
smallest oil gloliules. If we arranged 
15,000 of them in a row, tliey would 
extend all of tlic way across a pin head. 
And if we arranged only a million of 
these oil globules on a square, we could 
hardly see the grease spot. 

T he function of science is to describe 
natural phenomena, but discoveries 
are more interesting and useful when we 
try to explain how the phenomena hap- 
pen. Soap is the key to the mystery of 
emulsions. When water touches the mis- 
cible oil, the cresoap rapidly makes a 
broad black wall (the main interface) 
between the oil and water. As the cre- 
soap then dissolves in the water and the 
surface tensions change, the main in- 
terface wriggles and the horizontal and 
vertical currents rotate in emulsifying 
the oil and water in each other. 

The dissolved soap has the remarka- 
ble power of accumulating as a tough 
sphere (interface) around each globule 
of oil. When oil globules are so protected, 





Figure 4: Showing emulsification of 
oil in, water (below black wall) and 
water in oil (above the black wall). 
Magnified approximately 20 times 


they bump together and bounce away 
from each other like rubber balls, for 
the spheres of soap act like rubber incm- 
brane.s. Also, each nil globule bears a 
[legative electric charge by which it re- 
pels the other globules. Thus, their sta- 
tic keeps them apart. 

Emulsions that wore forming exhibit- 
ed flowing and revolving movements re- 
•sembling those that I have often seen in 
living protoplasm, as wlien protoplasm 
flowed into oigans of tlie alga, Vaiichet- 
ia. Other research workers also have ex- 
hibited remarkably iifc-Iikc structures, 
movements, and enlargements of inani- 
mate chemicals. These pliennmena are 





Figure 5: Two horizontal swirls 
with water spheres in oil above the 
black line and oil globules in water 
below. Magnified about 20 times 

interesting, but let us clearly recognize 
the fact tfiat these man-made materials 
are not alive, and can cxhilrit only pass- 
ive responses to the laws of physics and 
chemistry. As a living creature, man 
transmits the life he inherits, Init man 
has never created life. 

Far transcending man’s imitations, 
protoplasm really performs the follow- 
ing characteristic living functions: It re- 
sponds to stimuli but often responds dif- 
ferently to the same stimulus. It moves 
voluntarily and produces living append- 
ages with which it swims, runs, or flies. 
It digests foods, grows from the inside, 
and builds living tissues from synthetic 
chemicals including the infinitely com- 
plex proteins that characterize the 
species. Protoplasm and the green 
chlorophyll of plants use light energy in 
making sugar from carbon dioxide and 
water, thus supplying all of the food in 
the world. And most marvelous of all, 
protoplasm precisely reproduces its 
species. 

Although non-living chemicals do not 
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Figure 6: Blue globules inside oil 
globules emulsified in water. 300x 


really perform the fundamental func- 
tions of life, we learn much about life 
by studying inanimate materials. Like 
them, living creatures also pas.sively re- 
act to environment, as in being moved 
by a machine or water. 

Clearly, inanimate chemicals can imi- 
tate only the simplest forms of life, A 
drop of compressed, salty gelatine may 
superficially resemble the living proto- 
plasm of an amoeba, and chemical flow- 
ers growing by accretion in .solutions of 
salts slightly resemble plants, but it is 
easier to distinguish a living man from 
his biazen images in statues. 

Research work with forming emul- 
sions has increased our knowledge of 
the emulsions used in our foods and in- 
dustries. The better we understand these 
simple emulsions, the better we undei-- 
stand the bewildering complexity ol pro- 
toplasmic emulsions, and comprehend 
how greatly living protoplasm exceeds 
the imitations of life. 

A research worker approaches the 
boundary ol knowledge to study the 
laws of Nature. He starts with dimly 
comprehended mysteries, and feds grati- 
fied when his years of work net discover- 
ies that help people in understanding 
these mysteries. It is helpful to recognize 
the extreme difference between magic 
and science. Man dues well to approach 
with humility the study of Nature, and 
especially the study of protoplasm whicli 
is the most profound of earth’s mysteries. 



Figure 7: Zebca-like stripes on egg- 
shaped oil globules adhering to glass. 
Magnified approximately 200 times 










Not as majestic as our sequoias, 
but older — this Australian macro- 
zamia is more than 12,000 years old 


est of them being three feet in height and 
3000 years old. When Professor Chamber- 
lain, of Chicago University, was appointed 
to collect data concerning macrozamias in 
various parts of the world, he travelled all 
over the globe, and the largest specimen 
he had seen prior to coming to Queensland 
was between six and seven feet in height and 
was found in South Africa. 

He was amazed, therefore, when he found 
in the Tamborine Mountain reserve a grove 
of macrozamia which measured over 20 feet 
in height, and whose ages he estimated to 
he between 12,000 and 15,000 years, The 
largest macrozamia cone which Professor 
Chamberlain had ever seen, weighed 85 


Courtesy Mrs. Hilda Curtis, Ml. Tamborine Anitmn,, 


Australia Claims Oldest 
Live Thing 

O UEENSLAND, Australia, claims to 
have the oldest living thing on eaitli. 
tl is a maciozamia, a tree abmit 20 feel 
in height and estimated to he more than 
12,000 years old. 

In the Tamborine Moiinlain resetve there 
is a whole grove of macrozamia, llio young- 
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of 35 pounds, and contained 151 st'cds. 
These were sent to America. One se.ed was 
planted in each of America’s 151 iialiunal 
parks. Now each of the stunls has gei- 
minated, so that a (lesccmdant of Qneeus- 
laud’s inaenizamia is now growing in each 
of the national parks of America - .lii.s/tn- 
li(in Pti'ss Bureau. 

Telepathy’s Reality 

“rpIIERE are many obvious ways in 
X which the brain’s level of pciformanee 
could be raised,” said Professor Julian S. 
Huxley, leading British biologist, recently. 
“If for all the main attributes of mind the 
average of a population could be raised to 
the level now attained by the best endowed 
ten-thousandllr or even thnusandlli, lhai 
alone would be of far-reaching evolutionary 
significance. Nor is there any reason to sup- 


pose that such quantitative increase could 
nut he pushed licyond its present limits. 

“There are other faculties, the bare ex- 
istence of which is as yet scarcely c,stab- 
lished. These too might he developed until 
lliey were as commonly dislrilnited a.s, .say, 
musical or niathemalical gifts arc today. I 
refer to telepathy and other extra-sensory 
uelivilies of luiud, wliieli the. work of Rhine, 
Salter, and others is now foreiiig into sci- 
eiitifie reeoguitiou.” 


CAR ACE 

ACCORDING lo the American 
Petroleum Institute, the aver- 
age motor car now in use is nearly 
five years old. 


Cheaper Cyclopropane 

C yclopropane has been widely 

adopted during the past few years as 
an anesthetic despite the fact that its cost 
has been in the neighborhood of 20 dollars 
a pound. The reason for its high cost has 
heeu the fact that the only practicable 
method for its preparation used as a raw 



31 


JANUARY • 1937 SCIENTIFIC AMERICAN 



The dust counter equipment complete with its carrying case. Below; Using the 
dark-field microscope viewing-and-counting system. Note the sampling pump 


material tii-metliylene glycol, a minor im- 
purity in glycerol produced by the soap 
industry. Not only is tins raw material ex- 
pensive hut the process for its conversion to 
cyclopropane is difficult and consumes 
bromine which itself is not cheap. 

The success of the new anesthetic in the 
hands of the medical and dental profes- 
sions encouraged research workers at Pur- 
due University to seek a cheaper method for 
its preparation. As a result of their elforts, 
cyclopropane is now piepared on a much 
larger scale than before, using propane, a 
gas abundant in natural gas and plentiful 
around petroleum refineries, as the raw ma- 
terial. The common propane consists of 
three carbon atoms in a straight chain with 
eight hydrogen atoms attached to them, 
while in cyclopropane the three carbon 
atoms form a ring to which six hydrogen 
atoms are attached. To start this game of 
ring-around-lhe-rosy one hydrogen atom at 
each end of the chain is replaced by a chlo- 
rine atom and srdisequently the two chlorine 
atoms are removed under such circum- 
stances that the two end carhoti atoms join 
hands. This process, whiclr is now in suc- 
cessful operation, consumes cheap raw mate- 
rials, chlorine and propane, and provides an 
ample supply of cyclopropane for use as an 
anesthetic. 

Cyclopropane is preferred to ethylene as 
an anesllielic and may be used in some cases 
where olher anesthetics might cause Iroublo. 
-D. 11. K. 


Electric Bed Cover 

A SOLUTION for the problems of win- 
tertime’s impatient siiilerers who either 
wear themselves out beneath a heavy load 
of blankets or wake sliivering under too 
few has been found in the new electric 
comforter developed by W. K. Kearsley of 
the General Electric research laboratory. 
Plugged into a household circuit, the elec- 
tric comforter obviates the necessity for 
any other form of covering, yet automat- 
ically keeps the sleeper comfortably warm 
regardless of any changes in the tempera- 
ture of the room. Unlike ordinary heating 
pads, the comforter will give a gentle 
warmth over a large area, replacing the heat 
loss from the bed. It is not designed to give 
concentrated heat at any given point. The 
new aid to sleeping comfort has been de- 
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veloped and completely tested in actual use 
over a peuod of many months. 

The comforter is composed of two thick- 
nesses of a lightweight material. Between 
these two outside coverings, many feet of 
fine, flexible, conducting wire have been 
sewn in a zig- 2 ag pattern. Both ends of the 
wire are hrouglit to a terminal at tlie end 
of the comforter which is used at the foot 
of the iied. From this terminal a cord leads 
to a small control box which contains an 
adjusting mechanism, a thermostat, and a 
transformer. The control box may be located 
on a night table near the head of the bed 
and its extension cord plugged into a nearby 
convenience outlet. On the face of the box 
is an on-and-off switch and a control knob 
which regulates the amount of heat pro- 
duced by the comforter. 

The electric comforter has seveial safety 
features. It cannot get too hot, nor can a 
person get an electrical shock from it. A 
transformer in the control box changes 
household current to 23 volts and makes the 
comforter a safe, low-voltage device. Inside 
the comforter are several small theimostats 
which are capable of opening the circuit 
and shutting off the current in case un- 
usual temperatures result from such ab- 
normal usage as piling up or rolling the 
comforter while the current is on. Once a 
user has set the rheostat on the control box 
at the desired place, the main thermostat 
will maintain that temperature regardless 
of changing weather conditions. 

Sample electric comforters have been 
made in both single and double bed sizes. 
The length of material necessary for tuck- 
ing in at the foot and sides of the bed is 
not healed. The comforts: can be washed 
like a blanket. The electrical energy con- 
sumed depends upon the room temperature, 
averaging about that of a 100-watt house- 
hold lamp. 


Dust-Control “Meter” 

F or use in determining the degree of 
danger of dusty operations, Bausch & 
Lomb have developed and are offering to 
industry through the Willson safety service 
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in a remarkable manner the problem of dust 

control. 

There is nothing to set up where a dust 
count is to he taken as in the case of other 
available equipment, The operator can en- 
ter the room, lake the sample, and leave in 
less than 15 seconds without interfering 
with routine or interrupting production. 
Requiring no technical supervision or skill 
to operate, daily or hourly checks of dust 
conditions (sometimes a necessity for pro- 
tection against unjust claims) can be made 
readily without fuss or bother. 

This new dust counter combines in one 
unit the necessary air-sampling device and 
a dark-field microscope viewing-and-co unt- 
ing system. No accessory laboratory equip- 
ment is needed. Suitably cased for trans- 
porting, the complete outfit weighs but 
twelve and a half pounds. 


WiNDEURN Is Sunburn 

IND alone does not burn the skin. 
Cases of windbnrn, so called, are real- 
ly cases of sunburn in which the wind has 
helped the sun along by making the skin 
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The monoplane in which Squadron Leader Swain set a new altitude record 


the sun. Wind-tunnel experiments support- 
ing this belief are repurled by Dr, W. U. 
Crew of New York University and Dr. 
C. H. Whittle of Aridenbrooke’s hlospital, 
Cambridge, England, 

In one of the expennienls, one of the in- 
vestigators exposed liis forearm to llie blast 
of a 40-inile per liour wind in an experi- 
mental wind-tunnel. The Inreartn was cov- 
ered by automobile tire inner tubing except 
for a small area aliout one inch .square 
where the rubber wasi cut away, leaving the 
bare .skin exposed to the. hlasi. No ultra- 
violet light was present, 

“During the half-hour exposure to the 
blast the skin exhibited ‘goQ.se flesh,’ ” the 
report states, “but at no snhsequeul time 
was there the slightest evidence of redden- 
ing or chapping of the exposed area of the 
skin,” 

Cases of wind having caused burning of 
the .skin are due, in their opinion, to the 
wind’s having made the skin more suscep- 
tible to the ultra-violet rays by changing 
the temperature and moisture of the .skin 
and by suppressing perspiration. Perspira- 
tion, they found in other experiments, can 
provide some protection ' from the aclinic 
rays of sunlight.-TSciteafe Service. 

World’s Altitude 
Record 

R ecords, whether of speed, altitude, or 
duration, pass from nation to nation, 
with the exchange bringing no ill feeling. 
For many years the world’s altitude record 
was held by the United States, Then it pass- 
ed to Fiance. Now it has been gained by 
Great Britain, with the sole result that 
Americans will be all the more determined 
to excel their previons efforts. 

The latest altitude record was set by 
Squadron Leader F. R. D. Swain of the 
Royal Air Force, when he reached a height 
of 49,967 feet. 

Fli.s machine, specially built for the flight, 
was a Bristol low-wing monoplane, equipped 
with a Pegasus engine, provided with a pow- 
erful two-stage supercharger. The propeller, 
four-bladed, was over-size so that it could 
function in thin air. To climb to great 
heights, the plane must have a large wing 
area and spread, as weR as power main- 
tained to the gi'eatest heights. The first' re- 
quirement explains why .the Biistbl type 



Squadron Leader Swain in his her- 
metically sealed high-altitude suit 


weight 5310 pounds, and its loading pi*r 
square foot only 8.5 pounds with a total 
wing area of approximately 620 square feet. 

But interesting as the airplane was, with 
every possible device lo secuie lightness, in- 
■Milation from cold, and so on, the more Inler- 
ealing part of the equipment lies in lire 
means which made it po.ssihle tor the pilot 
tu live, in rr^asonalile comfort, at great 
height.s. 

The pilot wore a special suit of nihlrcr- 
ized fabric, fitted with a helmet of the same 
material with a large curved dotdrle window 
of transparent, plastic material. Inside ihi.s 
suit the pilot was isolated from all external 
conditions. He breathed oxygen in a closed 
circuit, fed at the required rate. The gas 
entered the helmet at the right side of the 
face. The outlet was on the left, and from 
this came the gas containing the exhaled 
breath. The gas then flowed to a canister 
filled with chemicals vAlch absorbed the 
carbon dioxide- »id moistpt^iol'the man’s 


Resides being supplied willi oxygen, the 
pilot liad lo have his helmet and suit siipi'r- 
eluirged, 'I'iie pivssiiie siiil iiuiinlaiiied llie 
[idol’s liiidy ill Iwo jKMiiuls lo llie square 
iiieh above llie pressiiie of llu‘ external al- 
m(is|ilu'i'e. This gave the (her lire equivalent 
of flying with oxygen al ubmii 43,1)00 feet 
altilnde, ihe muxiiiuim lUiiclieal height 
wilhoiil siipereharging. 

Rut in s|iile of the eleclrieally healed 
ehilhing, the oxygen supply, and the “sii- 
pereluirged” sun, Sqiiadion Leader Swain 
liad a li'i'iilde expeiieiiee. lie spent three 
hours and twenty minutes on his journey to 
a level neaiiv twice as high as the [leak of 
IMdiint Everest. lYir ulioiil two hours lip flew 
near the .50, 000 feet level. The duration of 
lii.s journey under these highly urtilieial con- 
ililimis explains fully the hiss of strenglli 
wliieli he exjieiKuieed ami his terrifying ad- 
veiitiiu's. 'I’lie eoi'kiiil eahin wiudow.s and 
I he window of Unigli transparent plastic ma- 
lenal in his helmet glu/.ed over and he 
eonhl see nolhing, not even ihe inslrnments 
on llie jranel in from of him. This worried 
him a gitod deal. Me ciiiild nol read his emn- 
piiss, did mil know llie (llreciiDii in wlileh 
lie was iiaveling, and iherefore Hew errali- 
eally. On tin* ileseciit he fell siilhiealed and 
had ihe imirressimi lliat he was ninning 
shill 1 of oxygen, lie llioiight of opening the 
eiiekpil cover and piessed ihe h'ver which 
should liaveopeiii’d ihe cover'. Unfoihrnately 
this (lid mil work. Finally hr* got hold oi a 
kiiifi' ami I'lil oiieri llie window of lire liel- 
im‘t at hkdOd. With the rush of fresh air he 
loll heller inunedialely. 

The Air Miiiislry is of ihe opinion that 
I'ven ihis record can be imjrriwed and an- 
mnimms: “ll is hoped that after further ex- 
pei'ii'iiri- wilh lliis new alreiafi ami it.s novel 
equipment, slill gn>aler lieights may yet be 
j’eaehed.” 

Of emirse, .sirch records serve not only to 
ihrill lire world bill lo provide .scientific in- 
formation for slralospheie flying in the fu- 
lure. — A. K, 

Complexity of the Mod- 
ern Aircraft Engine 

T he mo, si aslomuling feature of the mo- 
dern aircraft engine, Imsides its relia- 
liilily and lighiness for a given power, is the 
eoinplexily of its functions. And every six 
months or so the engineers add another. 

Tims, among many oilier things, the 
Wright Wliirlwind engine now has to oper- 
ate Ihe governor of llic Hamilloii Standard 
eonsiant speed iiropcller as well as drive the 
fuel piiinp and a vacuum pump for the op- 
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Rear view of engine showing the 
accessories described in the text 


eration of the automatic pilot or the artifi- 
cial horizon. 

To carry out tliese three functions most 
readily and simply, a “three-way drive” has 
been incorporated in the rear end of the 
Whirlwind engine. The new accessory drive, 
attached Irelow the right magneto at the 
fuel-pump drive location, is a gear box using 
beveled gears with three outlets. The right 
hand outlet of the three-way drive takes the 
Hamilton Standard governor pump and reg- 
ulator; the left hand outlet a vacuum pump; 
and the lower outlet the fuel pump. The 
photograph shows the complexity of the 
rear end, with magnetos, drives, oil lines, 
and what not, all crammed into the smallest 
possible space. 

The front view photograph shows the very 
latest embodiment of the Wright Whirl- 
winds. They seem to change and advance 
continuously. Our readers will perhaps note 
the flexible oil line which runs from the 
constant speed propeller governor to the 
nose section. Oil lines, unless very short, 
are invariably flexible in aircraft practice — 
as they should be in view of the tremendous 
power and inevitable vibration. — A. K, 


LIGHTER AIRPLANES 

¥N 1925, less than 10 percent of 
the structural weight of aircraft 
built in the United States was of 
aluminum or aluminum alloy. By 
contrast, this metal and its alloys 
now constitute over 70 percent. 


Aircraft Engine Sci« 

ENCE IN Review 

T he design and construction of the air- 
craft engine require ingenuity and mech- 
anical skill of a high order, but they also 
require a tremendous amount of fundament- 
al knowledge and many laborious calcula- 
tions. While scientific reports and papers 
on aircraft engines stream from the labora- 
tories, there are comparatively few books 
on the subject. Probably this is because the 
active designers are too busy designing to 
find time to write. We welcome, therefore, 
an addition to the literature on this subject 
in Domonoske’s and Finch’s “Aircraft Eii- 





craft engine Is in good part due to a liciler 
imderstanding of detonation and the use of 
liigher octane fuels. Hence the <diapler on 
“Detonation and Aniidetonants” is jiiosl in- 
teresting reading. At present, 100 octane 
fuels at reasonable prices are actually in 
sight. The combustion processes of the cyl- 
inder are now studied in the most thorough- 
going fashion, and the chapter entitled 
“Combustion Processes in Aircraft Engines” 
deals interestingly with such topics as flame 
propagation, the influence of mixture ratio, 
and so on. 

We are constantly mentioning supercharg- 
ing in these columns. A chapter devoted to 
“Supercharging” really gives the key to the 
maintenance of power, the altitude control 
of supercharging, and similar problems. 
Have our readers realized how difficult it is 
to cowl an engine, yet cool it properly with- 
out increasing the head resistance? Or how 
to design the fins so that they may give the 
required cooling, be closely spaced, be in- 
tegral with the cylinder, yet be capable of 
practical manufacture? The book covers 
these questions admirably, is a fine text, yet 
it is of real interest to anyone wishing to ac- 
quire a real knowledge of the engine de- 
signer’s art. — A. K. 


Roadable Autogiro 

Q uite recently Jim Ray, veteran pilot 
and Vice-President of the Autogiro 
Company of America, landed his ’giro in 
a small downtown park just north of the 
Department of Commerce building, Wash- 
ington, D. C., folded back the rotors over 
the fuselage, engaged the tail wheel with 
a transmission from the engine and drove 
comfortably through crowded streets to the 
door of the Department. 

The “Roadable Autogiro,” as it is called, 
was specified by John H. Geisse, designed 


by Messrs. Larsen and Stanley, and built hy 
the Autogiro Company in an effort to solve 
that irritating difficulty of private flying 
the long distance from tiie landing field to 
the owner’s home. The new craft meets 
this difficulty by its “roadability” — its 
ability to operate on the highways. 

As the ’giro is still undergoing final ac- 
ceptance tests, very little information has 
been released to date. Our two photographs 
and the following brief description will 
suffice, nevertheless, to give a fair idea of its 
characteristics. 

A two-bladed rotor is employed, with 
no fixed wings. The rotor is of the type in 
which control is achieved by tilting, and, 
although a rudder is provided, it is only to 
be used in emergencies. By loosening two 
pins, the blades may be folded back and 
fastened down at the tail in the space of 
a few minutes. The engine, which is placed 
in rear of the cabin, is pi'ovided with three 
transmissions. One long transmission shaft 
from the front end of the engine leads to 
the forward propeller. In this transmission 
a clutch is provided so that the propeller 
can be disconnected from the engine for 
road work. Another drive leads to the rotors 
and can be used for starting purposes, when 
the rotor blades have to be brought up to 
speed, A third drive from the rear of the 
engine leads to the tail wheel which serves 
for propulsion on the ground. One or two 
of the three transmissions can be put into 
simultaneous operation as required. 

Pilot and passenger sit side by side in 
an enclosed cockpit of generous dimensions. 
With the engine in the rear, visibility is 
excellent. Since the landing speed is only 
20 miles per hour, and the take-off run is 
only 150 feet, small fields can be used, and 
large airports are no longer necessary. The 
top speed is only 90 miles an hour, which 
is slow for flying, but there is no reason 
why this speed should not be increased in 
subsequent models. 

It is impossible to say what service ex- 
perience will show. But at any rate here 
is a thoroughly interesting and worthwhile 
experiment. — A. K. 


The “Hindenburg’s” 
Diesels 


Above: The roadable Autogiro in a 
city street. Below: Side view of the 
’giro with the two vanes folded 
ready to be run along any highway 


T he Graf Zeppelin, when built eight 
years ago, was equipped with five 450- 
horsepower Maybach gasoline engines. 
When the Hindenburg was designed, it was 
quite properly decided that Diesel engines 
burning heavy, non-inflammable fuel oil 
should be employed. The safety and fuel 
economy advantages of the Diesels are ob- 
vious. One of our photographs shows the 
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One of the 12-cyIincIei-, V- 
type, water-cooled Diesel 
engines used in the Hin- 
denburg. With a cruising 
I output of 800 to 900 horse- 
power, these engines are 
capable of a maximum out- 
put of 1200 horsepower 


i 


Daimler-Benz 12-cyliiider, V-type, ’water- 
cooled Diesel as finally developed. 

Here are the specifications of this sturdy 
prime mover: A cruising output of between 
800 and 900 horsepower; a fuel consumption 
of not more than .396 pounds per horscpo-wer 
hour; a maximum output of 1200 horse- 
power for emergencies. Thus there is an 
enormous reserve of power. 

The motor is leversiirle so that the pro- 
pellers need no variable pilch mecbanism. 
Because of inclinations in flight, two oil 
suction pumps arc provided, Compressed air 
bottles are used for starling.— .d. K. 

“Old-Timers” in 
Atiation 

T he “old-timers” in aviation arc still 
relatively young men. The pioneers 
were young almost without exception, and 
flying is only a young art after all. The 
early American fliers weie a remarkable 
body of men— daring, advenliirous, ro- 
mantic. They have had varied and curious 
careers. Some, like Glenn L. Martin, have 
achieved not only fame, but also leadership 
in the industry. Others have become purely 
“has-beens” whose sole connection with 
aviation is in gossip at the flying fields or 
at the meetings of the Early Birdmen, Oth- 
ers, without achieving fortune, have steadily 
and creditably pursued careers in this field, 
with solid reputation as one of their re- 
wards. 

Two fine examples of these early fliers are 
Richard H. Depew, Jr., and Beckwith 
JIavens, who recently celebrated their 25th 
flying birthday. Both learned to fly in 1911, 
with Mr. Havens as the senior by a few 
months. Both have flown every type of 


plane, under all sorts ol cundilions. Captain 
Depew esiiinales that he has flown 119 types 
in all. He is known as one of the most con- 
servative pilots, though one of the most 
courageous. It is his conservatism which ex- 
plains the fact that he has never been in- 
jured in an accident, even thougli he -was 
an Aimy test pilot during the war. 

To “take a chance” is llie Amoiican inotlo. 
These men illustrate the wisdom of a con- 
liary attitude of mind. The two pilots arc 
partners at Roosevelt Field, engaged in 
selling a well known and popular make of 
private airplane. It is interesting to con- 
trast, in the phulugraphs, the inisher Far- 
iitan in which Captain Dejiew made liis first 
flight to tlie niudein Fairehild liy the side 
of which llu; two men ate standing. Tlie 
rough wooden proptdler of the Farniaii lias 
given place to a finely shaped lilade, metal 
lipped, piolecLed with a spinner. The engine 
is completely cowled in willi only a small 
opening at the front end for cooling. There 
is hiill some cxteuial bracing, bill ibe foresl 
of stmts and wiics lias disappeaieil. Tlic 
pilot and passengers sit in an aiilomobile- 
like cabin instead of being exposed to the 
airslroam. It is interesting to note the hori- 
zontal surfaces placed at the front of the 
Farman and the skid to guard against no.s- 
ing over. The front skid will never come 
liack, but a front wheel to serve the same 
purpose is being employed today and may 
indeed become very popular,— H. K. 


Flying Doctor 

C OLONEL Lindbergh’s remaiks before 
the German Aero Club, pointing out the 
terrilile destruciivencss of modern aircraft, 
really hurl. Thus every man vitally con- 


coined with aviation is apt to note with 
lilca.siire any hiimunilarian service that air- 
CHifl can render. From Aiislialia conies an 
ili'in ol welcome new.s. With a total po|iiila- 
lion riinnbering less than that of New Yoik 
City, Austialia embraces an entire island 
continent. Thousands uf people may have no 
neighbois nearer than a hundred miles or 
more. Therefore, the Commonwealth of Aiis. 
lialia, thanks to tlie imagination of the Rev. 
John lOynn, a Preshyleiian minister, has 
e.stal)lished an aeiial medical .service. Cheap 
radio transmitting and receiving sets Iiave 
been developed, wliieh aie purlalilc and can 
be luit into action as soon as the aerial is 
hung to a tree. Thus the flying doctor is 
enabled to keep in touch with a vast region. 
Tlu! flying doctor in Weslein Queensland 
canies complete medical equipment in bis 
airplane, flie.s on an average 20,000 miles a 
year and attemls diieclly to about 250 pa- 
tients including the alinviginal natives. 
Sometimes treatment is directed Iiy wire- 
less; sometimes patients are ru.slied liy plane 
to hospitals.— .J. K, 


STRATOSPHERE 


A LTITUDE records of over 100,- 
000 feet into the .stratosphere 
have been made by balloons carry- 
ing scientific apparatus. This is 
more than twice tlu* height reached 
by record-breaking airplanes. 


Far(;f;ii Flying 15oat,s 

T HFj Glenn L. Marlin and .Sikorsky eom- 
paiiio.s were llie pioneers in tlie eon- 
siriietion of llie Fan Amm'ican (Hippem. 
No duulil it was a great di.sapiioiiitment to 
lliese ctimimnies that Fan American slimiUl 
have placed its onler for six even larger 
Clippers with the Boeing Aircraft Company. 
Boeing, a newcumer to tlie large, Jlyiiig-lmat 
field, is a splendid organizalimi, however, 
and will certainly live up to its great op- 
porliraiiy. 

The new Boeing Clippers are still in the. 
diaign stage, with the engineers Imsily test- 
ing in the wind liimiel and making oaicnlu- 
tions nf performauee, .sU'englli, and so furlli, 
Neveithcles.s, tlie (irsi of these aeromariim 
giaiiLs ’will be ready Ity l.lie fall of 1937. 

The Imals will lie, much larger than either 
the Martin ur the Sikorsky shijis, will have a 
gross weight of more than 82,000 pounds, 
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R. C. du Pont in his imported sailplane Goppingen 1 


and will carry 60 passengers with sleeper 
accommodations for 40. They will have the 
enormous wing spread of 152 feet, a length 
of 109 feet, and an over-all height of 28 feet, 
Speed will he close to 200 miles an hour. 

Naturally, the very highest degree of 
streamlining will be employed. The mono- 
plane construction will be of the high-wing, 
internally braced type. Metal will he used 
throughout. 

The specifications for the Boeing flying 
boats were written by the engineers of Pan 
American after service experience with the 
older Clippers, and the terms of the specih- 
cations settle, at least temporarily, the fol- 
lowing argument: Should wing-tip floats be 
employed for lateral stalrrllzation, or should 
sea wings, which are short strrb-wings placed 
on the side of the flying-boat hull. Appar- 
ently stub-wings have won the day. The ob- 
vious arguments in their favor are that they 
are sturdier in rough water, provide more 
planing area, and offer less aerodynamic 
resistance. 

As regards accommodations, the new 
boats will contain two frtll decks. The upper 
deck will house an elaborate control cabin, 
crew’s quarters, and baggage compartment. 
The lower deck will contain luxurious day 
and night passenger accommodations, galley, 
lavatories, and dressing rooms. Passage-ways 
will be provided through the wings to the 
engine nacelles to permit servicing and in- 
spection of engines during flight. Sound- 
proofing, healing, ventilation, seating, 
lighting, and so on are rrow thoroughly well 
understood and will most certainly be pro- 
vided in the most approved manner. 

Oirr flying boats may some day rival ocean 
liners in size and comfort; they surpass 
them enormously, as our readers know, in 
speed.—/!. K. 

Reviving Glider Interest 

T he meeting of the Soaring Society of 
America at Elmira was a great success 
and will do much to increase interest in 
gliding, which remains the real sport of 
aviation. The world’s distance record of 158 
tnrles made by Richard C. du Pont re- 
mained unbroken, although Henry Nicoll 
Wightmann of Upper Montclair, New Jer- 



A two-eyed monster— but at first 
glance only — for a closer exam- 
ination will show that it is the tank 
of a large oil circuit breaker that 
has been laid on its side to assist the 
workmen who are installing the 
bushings and internal mechanism. 
This unusual photograph was taken 
recently in the Philadelphia works 


sey, made a good flrglrt of 135 miles this 
year. Mr. du Pont secured another world’s 
record, however— a drstance of 37 miles 
from point of departrrre and retirrn. In this 
type of flight, for which the pilot announces 
his intention beforehand, the pilot on the 
outgoing trip rides a favorable wind and 
is supported by thermal currents. But the 
return trip is a much trickier proposition; 
the wind currents may now be adverse, and 
great skill is required. 

Mr. du Pont made his round trip record 
in a German built sarlplane, the Goppingen 
I, which is illustrated in one of our photo- 
graphs. Gliders do not change radically in 
form. The Goppingen I is merely the fine 
flower of strcarnlrne design, with very long 
span and high aspect ratio, minimum ex- 
ternal braerng, and so on— A. K. 

Gas-Alert! 

E have always been warned against 
searching for gas leaks with a flame, 
yet a gas leak detector recently developed 
employs a flame as its agent of detection. 
The difference is that this detector is to be 
used only in searching for leaks of the non- 



Looking for gas leaks with a flame! 


combustible halide gases, which have, in re- 
cent years, been widely adapted to both 
domestic and industrial refrigeration. Since 
these gases are relatively odorless, tasteless, 
and colorless, some such device is necessary 
to discover leaks while cooling units are 
being installed and also during servicing. 

The Prest-O-Lite halide leak detector con- 
sists essentially of a handle with a needle 
valve and a burner whiclT includes a suc- 
tion nipple for attaching a rubber hose. A 
chimney with a copper reaction plate fits 
on top of the burner. The detector is fur- 
nished ready for mounting directly on a 
gas tank. The detector flame is adjusted so 
that the top of the cone is level with or 
slightly above the chimney. The flame when 


and the detector is then ready for locating 
leaks. 

The suction tube is used to explore around 
places wlieie leaks might occur. The rapid 
flow of acetylene through the burner causes 
lefrigerant gas near the open end of the 
suction tube to be drawn into the burner 
where it decomposes into free acids. These 
acids, coming into contact with the hot cop- 
per reaction plate, cause instant color 
change in the flame. A green tint indicates 
a small concentration of gas. When a large 
amount of gas is present, the flame assumes 
an intense violet color. 

If the leak is sufficient to give consid- 
erable refrigerant gases to the atmosphere, 
the flame will burn with the characteristic 
green or violet color and might not show 
the exact source of the leak. In this case 
the leak can be located by the variation in 
intensity of tlie color of the flame. After 
the source of the leak has been passed, the 
flame cleats almost instantly. 

Utilizing By-Product 
Ammonia 

S o cheap has synthetic ammonia become 
as the result of development of the in- 
dustry in many countries that manufactured 
gas plants have had difficulty in profitably 
disposing of the ammonia they produce as 
a by-product from coal distillation. In Eng- 
land a committee of the Institute of Gas 
Engineers has been studying the possibility 
of using this ammonia as a fertilizer in the 
form of ammonium bicarbonate. 

Ammonium hicaibonate can be made dur- 
ing the process of removal of iindesired 
carbon dioxide from the gas and at a lower 
cost than ammonium sulfate. Experiments 
are now under way to determine the value 
of the new product as a fertilizer ingredient. 
Present indications are that ammonium 
bicarbonate can be applied to the soil in 
such a way that all its ammonia content is 
utilized with no injury to plants.— U. H. K. 

Too Few Flowers 
Planted for Perfume 

M any plant flower beds for color and 
decorative masses, kitchen gardens 
for utility, herb gardens for savor, but only 
a few plant for perfume in the garden or 
in cut flowers. 

Women of Martha Washington’s time 
knew how to save the delicate scent of 
rose petals by putting them in jars with 
salt, or they made a potpourri of different 
flowers. They gathered damask, roses, and 
lavender and dried them to make linen 
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NEEDLES 

BERHAPS "the very hairs of 
your head are numbered,” but 
now the needles on a pine tree have 
also been counted. Dr. A. L. Mac- 
Kinney counted 325,000 needles on 
one tree, or a total of 4000 square 
feet of leaf surface which, if spread 
out, would cover the floors of 25 
ordinary rooms. 


lluse M'll-enulaincil eli'Clroiiifi |)li'(Mpiliilm'> 
lii'sl iomzcs iiicmiiins pailiiib's willi 15, (HH 
\'i)||s (liii'Cl (’iiii(‘til anil siiliKC(]m'iillv ul 
U'lU'Is till' ('liai'{j,('il iiuilii'li"^ to (li'posli plaits 
by a 7500 volt ilin-cl ciirrcnl eli'c.lrohlalir 
Held in tin; colli'cliir assi'inlily. Opcnilioii 
rust is negligible, each unit when operaling 
at lull capacity cmisiiming but 75 watts. 

Such units promise unlimited application 
fur imliistiial air cleaning and offer liiilicrio 
iinattainalilc opeialing efficiency. 


Old settling chamber (background) and new precipitator in a china plant 


Good Diet Aids 


closets sweet, or used violet water, They 
liked the scent of lilies-of-tlie-valley and 
lilacs. 

It is possible to plant shrubs and vines 
and flowering annuals and perennials to 
add to the tiagvance of the garden— roses, 
English violets, caritations, and little clove 
pinks, and some ol the fragrant peonies 
for indoor vnse.s, say lloriciiltiirisls in the 
United Stall's Ueparlmont ol Agi'icnltiire. 
There are so many Itagranl annuals and 
perennials lor the lioine garden that a 
choice depends on preference and climate. 

The perfume garden is so planned that 
one group of plantings is succeeded by 
another, each with its own appeal, such 
as sweet alyssiim, mignonette, pinks, per- 
ennial phlox, sweet lieliotrope, stock, and 
some of the nicotianas. Nasturtiums have 
a spicy fragrance. The leaves ol rose 
geranium are both fragrant and spicy and 
may scent a Jingerhow] or flavor a mild 
jelly. 

The United States Department of Agri- 
culture has a number of free bulletins with 
many references to flowering plants with 
delightful perfume. 


selves out of savings. In addition, floor space 
and cleaning lime are bni one tenth for- 
merly recpiircd hy the settling chambers, 
which the 98 percent efficient clecinistatie 
units replaced. 

With each aiitmmUic inaeliine spouting 
five 'dishes a second, or t)()(K) dozen daily, 
and spraying eight gallons iiC liipiid gla'/.e 
mixture a iniiiiile, the huge .sellling ehani- 
bers previously salvaged 121)0 pounds per 
week of expensive ingredients from llm 
excess spray; but cleaning was a diHicull, 
time-consuming, and unhealllifiil task. The 
present electrostatic glaze-saver snares par- 
ticles as small as one micron in size, col- 
lects an extra 400 pounds of glaze per week, 
makes available 300 square feel of addi- 
tional floor space per machine, and the 
deposited material is collected hy merely 
hosing-oui the ionizing chamber with water. 

In operation, the glaze collected on the 
precipitator plates falls back into the 
booth and is immediately fed into the re- 
circulating glaze; tlie only cleaning neces- 
sary is to remove at the end ol a day tlie 
small quantity of glaze which has collected 
on the plates. 


Anemia Prevention 

A GOOD diet tliroiighniil life will aid in 
prevention of anemia, Dr. Geiuge R. 
Minot of Rosinn City Hospital told niitii- 
lion expel Is ul llm meeling of the Amer- 
ican Dieli'iie. Assoeiaiimi in Do.simi, reimris 
,SV(V/iee .S'erwee, 

Young maidens who “foolishly feed iqioit 
Irasli” were rwiognized as imrlieular victims 
of ibis weakening tmilady hack in the mid- 
17lh (lenttiry, Dr. Minul pointed mil, hul it 
is only within recent years lhal medieitl 
science has gained a clear recognition ul 
the imporlance of mitrilion in watding oil 
this diseuBft, 

Dr. Minot, who .shared in the Nohcl prize 
award lor discovering a life-saving Ireat- 
menl of peniicioiis anemia, admitted that 
wide gaps of knowledge still remain to he 
filled. Bill it is known, he said, that anemias 
may arise because the body lacks or cannot 
make available at least three classes of 
dietary substances. These are, iron, vitamin 
C, and a mysterious suli.sianoe conlaiiieil 
almndantly in liver and, to a less degree, in 
certain other organs, it is tlii.s last mya- 


New in principle and invented by West- lerious sultslance wliich, if altsent, makes 



“Pay Dirt” in a 
China Plant 

R ecapturing four tons of china giazc 

a week (valued at six cents to two dol 
lars a pound, depending upon type), ten 
electrostatic dust precipitators newly de- 
veloped by Westinghouse and inatalled - by 
Pangborn Corfioration on five antomatic 
glazing machines in the, Homer Laughlip 
China .Contpany, 'wiU,,$ 9 ()n ,,pay' 


INARMING was founded on death, 
in the opinion of Dr. Walter S. 
Landis, vice-president of the Ameri- 
can Cyanamid Company. Flowers 
and fruits, placed on ancient graves, 
dropped their seeds on "cultivated” 
ground, thus showing primitive 
people that cultivation would pro- 
vide more luxuriant growth of 
plants. 


inghouse researcher Gaylord Penney, cacli ol normal blood formal ion impo.ssihle and 
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leads to so-called pernicious forms of 
anemia. 

Important as good diet is in prevention 
of the anemias, other conditions play a 
part, Dr. Minot explained. Growth of the 
individual and physical functions, such as 
the bearing of chddren by women, may en- 
hance the deficiency of iron that leads to 
an arremic condition. 


WORK 

^HE Classified Telephone Direc- 
tory for the Borough of Man- 
hattan, New York City, indicates 
that the ways of earning a living, 
in New York at least, have increased 
from a total of 1800 in 1911 to 
7300 in 1936. These new fines of 
endeavor are judged from the num- 
ber of headings in the Directory. 



using Carrier Call, ^ a telephone 
service on the electric light line. 
Below; Close-up of the combination 
transmitting and receiving unit 


The Carrier Call boxes utilize several 
radio tubes, opciatmg on direct or alternat- 
ing ciiiriMit. The voice is picked up by a 
dynamic speakcr-microplione, when the in- 
stalment is set in the “liansmit” position 
(by meams of a small lever on the front of 
the cabinet). When the instiument is used 
lor reception, it gives loud-speaker volume. 
A. flip of a switch changes either of the 
tuned-pair of instruments from transmitter 
to receiver. A signal tone for calling the 
other parly can he sent even if the other 
in.slriiment is set in the “transmit” position. 

Easily portable, the instrument can he 
set up ready to operate in something rin- 
der half a minute, making it useful in 
factoiies or plants where noir-permanent 
two-way talk circuits arc desired. The 
mieruphone is so elFective that ordinary 
conversation registers, differing from tele- 
phones or other standard Installalioirs which 
require the speaker to he close to the in- 
stnimeirl before his voice will he picked up. 

The most famous use of one of the earlier 
Carrier Calls inslalled is that of a family in 
Westchester County, New York, Here the 
mother has one insiniment located in the 
bedroom of the year-old infant in the fam- 
ily. The other inslnimenl jollows the family 
around the house. At dinner, it is plugged 
into the light eireuit in the dining room. 
Every sound in the iiedroum upstairs can 
he jilaiiily lieard, yet none of tlic sounds 
in the dining room are carried back to dis- 
turb the sl(’{‘ping infant. 

More elaborate inslrumenls than the 
original Cartier Calls are now hoiiig planned 
for use on [reight trains, operating over the 
riiiis of the railroad, or lliroiigh tho coupling 
system lielween llio ears. With equipment 
of tins type engineer.s will he in constant 
communication with the caboose, or with 
dispatchers at stations along the road. 


A Mystery in Wood — The 
Maltese Cross 

rS’^HE photograph and story of iliis inter- 
i esling enigma in wood was sent to the 
magazine American ForeslH by Clnisliau 
Jensen, Se.eielary ol the Oklalioma Stale 


Spread It or Slice It 

A PROCESS for manufacturing Bel 
Paese type cheese, a soft, very white 
variety of recent European origin, has been 
developed by scientists of the Ruroaii ol 
Dairy Industry. Bel Paese is the copyright 
name held by the Italian manulaeturer who 
originated it. 

Similar cheeses have been marketed in 
Europe under the trade names ol Fleur des 
Alpes and Solioenland. Comparatively small 
amounts of the Bel Paese type have been im- 
ported to this country. It has sold here at 
prices ranging from 60 to 85 cents a paimd. 

This type cheese, as made by tho Inireau’s 
method and already under commercial pro- 
duction in Pennsylvania, has a characteristio 
mild, slightly salty, lactic flavor, and a soft, 
waxy texture which makes it desirable for 
both slicing and spreading. Its price is 
somewhat lower than that of tlie original. 


Formidable Gunboat 

A new type of ship was added to the 
United States Navy recently when the 
2000-ton gunboat Erie sailed for her “shake- 
down” cruise in European waters. She had 
already made a number of short cruises, hut 
this 8500-milc cruise across the Atlantic was 
the first extended one. After her final check- 
ing over in the Navy Yard at New York, she 
will go through her official trials and will 
then be assigned to the Special Service 
Squadron in Central American waters. 

First of her kind, the Erie is a radically 
different type and is, in effect, a small but 
formidable cruiser, capable of performing 



important convoy, patrol, and indojjemlmu 
survico tiuring wartime. A sister ship, tho 
Charleston, is being completed at the 
Charleston Navy Yard. 

Tlie Elk mounts four six-inch guns, and 
eariies a scouting plane. She will later 
mount 1.1 inch anti-aircraft guns. Manned 
iiy a total ol 185 officers and men, she easily 
attained her designed speed of 20 knots in 
her trials. 

Plug into Light Socket 
AND Talk 

O BVIATING the neces.sity of special 
wiring circuits, a new inler-conurumi- 
calion device was recently demonstrated he- 
fore the editors in our office.s. Tliis device— 
the Carrier Call — operated via “wired wire- 
less,” the waves carrying voice or other 
signals being conducted over the electric 
light wires. Restricted to the electric light 
circuits, the operator of one instrument can 
talk only to the instrument tuned to his 
same frequency and connected to the same 
electric light circuit. 






A Maltese Cross in wood 

Park and Forestry Association, at Norman. 
The specimen came from near Collinsville, 
Oklahoma, and Dr. Paul B. Sears, Botanist 
of the University of Oklahoma, gives the 
following as the probable explanation of the 
phenomena. 

“When the trunk was seven years old it 
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* This process cut into the wood on four 
^sides, removing baik and cambium. At the 
corners, however, small patches of living 
bark and cambium were left. The wood 
segments whose cambium and bark were 
destroyed immediately died and took on 
the color of heaitwood. This was due to the 
fact that the inner baik serves as a soiuce 
of food for live cells in the wood, the food 
being passed toward the center by means of 
the wood rays. 

“At the corners, however, the wood re- 
mained alive and white because the rays 
there could secuie food from the inner bark. 
Growth was continued at the coineis be- 
cause the cambium was left in place. This 
growth produced an annual layer at each 
cornel which partially healed over the dead 
wood forming the Maltese Cioss. At that 
stage the trunk was cut. Had the tree been 
allowed to stand, it is likely that the healing 
would have been complete.” 

Inventor Lauds 
Patent System 

H eaded by Dr. diaries F. Kettering, a 
group of noted scientists, chemists, 
physicists, and inventors recently assembled 
I in Washington to celebrate the Centennial 
of the American patent system. In this con- 
nection Dr. Leo Hendrik Baekeland, famous 
inventor of Velox photographic paper and 
Bakelile resinoid, lauded the American 
system of granting patents as being re- 
sponsible to a large degree for inspiring 
and encoui aging initiative and growth of 
American industry. He staled: 

“The United States was the first country 
to have a real patent system for the protec- 
tion of new inventions. Britain’s earlier 
patents were merely granted as a special 
privilege or favor to certain industries, re- 
gardless of whether these industries were 
new or old. Few people realize how intensely 
our American patent system has contrib- 
uted to the industrial and scientific devel- 
opment of our counliy. Our industries have 
become leaders in many branches of tech- 
nology, although most of them stalled from 
very humble beginnings. They could scarce- 
ly have survived the crucial pioneer stage 
of early attempts if our patent system had 
not fiirnibhed them a period of protection 
against powerful or unscrupulous interests, 
ready to rob inventors of their brain work 
and initiative. Under this system individual 
initiative has been stimulated and encour- 
aged, resulting in the industrial leadership 
which this country enjoys today.” 

Modern Transportation 
Brings 'New Injuries 

N ew types of injury have been created 
by new means of transportation, and 
rare types have become common, according 
to Dr. John J. Moorhead of New York City, 
reports Science Service. 

Nearly two thirds of the injuries are due 
to vehicles. Dr. Moorhead said, while only 
one fifth occur in industry. Because of in- 
creased use of the automobile and airplane 
in transportation, he went on, the doctor in 
’ the most remote hamlet may be caUed upon 
at any time to treat grave injuries of some 
leading citizen of our country. 

“The initial care given to the injured may 
determine the entire outcome,” he pointed 
out. “Immediate treatment usually means 





1937 AUTOMOBILES 

E\ei'vonc who is consideiiiiff the purchase 
q 1 a eai in the comine jear .should flist 
read the technical appraisal of the tieu 
18.17 models by Consumers Dninn auto- 
motive fonsultants In the Noteinhei issue 
of ('maumci s Union Itcpaits llatliigs, 6i/ 
liiand name, as ‘'lle%t Buys”, “Also Ac- 
ccptalile”, and "Not Aceeptaliie” will .ip- 
pear in an eaily issue. Previous issues of 
the Rem in rated tiies, mofoi oils, gaso- 
lines. and anti'tieezB solutions. 


1937 

RADIOS 


'‘Tone quality only fair . Hum level 
high .... Dial calibration .spotty . 
'runiiig ej’e insensitive and useless . 
Obviouslv this icceivei had never hern 
udequalely lii.spected ." This esceipt 
— fiom i icpmt ira l!i!17 raillos — refers 
tfi one ot the ten models listed as “Not 
Acreptulile” attei evmunatlims ami tests 
In' cvpeits. Ovci :ifl models ate rated, 
inanv as "Best Bius" or ".Vlso .Weept- 
ahle". 




WHISKIES, 

GINS, 

WINES 


Semes of competing brands — whirli are 
best! Ordinarily only liquor osperts know 
Now u series of tiuee lepoits on liquors 
and iviiics lust completed In 000811111011 
C’nion Reimta gives jou their inipflitia! 
opinions — with ratings of over 100 lead- 
ing brands ot iloiiiestlc and imported 
whiskies, gins, brandies, lums, cordiab, 
w incs. 


ELECTRIC 
RAZORS 

Will elcftilc laaois give you as close a 
hliiive as iiidlnavy safety rar-ois? Will tlioy 
iiiltate the skin? Wliieli one will give 
you iiiobl satlsfaethm ? Of three makes 
tested liv Coiisumcis Onion cvperts, oiilv 
one is rated as a "Best Buy” — the others 
as "Nut .Acceptable" 


MEN’S AND 
WOMEN’S SHOES 


Evtensiie laboratory tests on 23 brands 
ot men's and women', s shoes show striking 
differences in qualify between dlffeieiit 
brands In the same price class. Brand Y, 
for cvaniple, telling at $5 50, scored 85J 
points ill a 19-pnint test — ^Brand X, 
selling at $5,55, scored only C94 nolnts. 
Y h rated as a "Best Buy" — as "Not 
Aceeptaliie”, 



"Rtirk to stove coal and avoid trouble . . . 
buy No 2 oil. No. 4 Is too heavy," aay 
many fuel dealers. What do heating en- 
gineers sayf Hm To Buy And lf.se Coal 
Aiif! Oil — an article In a recent Issue — 
tells you how to buy coal, cake, or fuel 
all — shows you how, by careful selection 
and skillful firing, fuel bills may be cut 
to 25i?{,. 




Which Brands 

ARi 


BEST BUYS? 


A nation-wide consumer organization 
gives you accurate, unbiased, teclinical 
information about leading brands of 
the goods you buy — with ratings, in 
terms of brand names, as 

“BEST BUYS”, “ALSO ACCEPT- 
ABLE” and “NOT ACCEPTABLE” 

Twenty-two thousand consumers have discovered 
a new way to plug the leaks in the family pocket- 
book. They have joined Consumers Union of 
United States — a nation-wide, non-profit organiz- 
ation set up for the purpose of providing con- 
sumers with usable, unbiased technical informa- 
tion about competing brands of widely-adver- 
tised products. 


On the basis of laboratory and actual use tests 
conducted by staff technicians and a large body 
of able consultants, Consumers Union publishes 
each month in Consumers Union Reports money- 
saving information on the products you buy — 
telling you which shoes wear longest, which tires 
give the m.ost mileage per dollar, which foods and 
drugs are safe and wholesome and which are 
harmful — and rating products, by brand name, 
as “Best Buys”, “Also Acceptable”, and “Not Ac- 
ceptable”. This information can save you money 
— show you how to get the best values obtainable, 
and protect you against products that are worth- 
less or actually harmful. Reports are also given 
on the labor conditions under which products 
are made. 

Three dollars will bring you these Reports each 
month for a year. This fee will also bring you a 
yearly BUYING GUIDE now in preparation. 

CONSUMERS UNION OF U. S. 

A stnetjy non-prafit: organization, Consumers Union lias ab- 
solulely no cormcclion with any commercial interesl. Its presu 
dent JB Professor Colston E, Warne, of Amherst; its director, 
Arthur Kallel, co-author of 100,000,000 Cuinea Pigs, and its 
technical supervisor, D. H. Palmer, physicist. Among the 
Itosrd of directors and sponsors arc many prominent scientists, 
educators, joiirnalibts, and other progrcsBivc leaders. 

Tlie coupon below will bring you llie current issue at once— 
with lalings of vacuum cleaners, fountain pens, electric irons, 
and other products. Or, if you wish, you can begin with any 
of the earlier issues listed below. 


YOU CM BEGIN WITH ANY OF THESE 
ISSUES 


MAY— Toilet Soaps, Grade 
A versus Grade B Milk, 
Breakfast Cereals 

JUNE — Automobiles, Gaso- 
lines, Moth Preventives, 
Vegetable Seeds 

JULY— Refrigerators, Used 
Cars, Motor Oils, Bathing 
Suits 

AUGUST— Oil Burners and 
Stokers, Hosiery, Black List 


ofDiugs and Cosmetics, 
'White Breads, Meat 

SEPTEMBER-Shoes, Tires, 
Whiskies, Women’s Coals 

OCTOBER-Men’s Shirts, 
Gins, Brandies and Cordials, 
Electric Razors, Dentifrices, 
Anti-frecze Solutions 

NOVEMBER-1937 Autos, 
Radios, Toasteis, Wines, 
Children’s Shoes 


I MAIL THIS APPLICATION TODAY! 

! To: CONSUMERS UNION OF U. S., INC. 

I 55 Vandam Street, New York, N. Y, 

■ I eiirlose $3 for one year’s membership in Consumers Union, 
I $2.50 of iilncli is for a year’s subscnplion to Consumers Union 
I Reporls, (Subscriptions without membership are $3.50.] I 
I agree to keep confidential all material sent to me which is so 
I designated. 

I 

I Begin my raemherthip with the issue. 

I 

I Signature 

a 

; Address . 
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f'ORPORATION, AMPLY FINANCED. HAVING EXCESS FACILITIES 
FOR MANUFACTURING HEAVY METAL SPECIALTIES IN ILLI- 
NOIS, OHIO AND NEW YORK WILL CONTRACT PRODUCTION 
OF YOUR SPECIALTIES. ESPECIALLY INTERESTED IN NEW DEVICES. 

Address Box eoo 

Scientiflo American, 24 West 40th St., New York, N. Y. 


THE FINCEB PKiNT IXSTHECTOK 


lidii lo (‘ol'ly In'Otiiirnl, lie advisoil tliai 
■sliDi'k anil lii'ni(irrlia";(' sIkhiIiI lie iiiiinfdi.i 
alidy In'alcd and |iain jininiiilly rtdicvcl, 
Aiicsilusia should he used iiiiiiv oi-ncrally 
llian ii now is, lie said. 

'rn'iilinit injnvioh, acnordins to Dr. Moor 
liead, “is in the gadget stage of develop, 
menl, but complicated and fancy apparatus 
is more of a burden than a benefit. Safety 
fir.si i.s the slogan in traumatic surgery; next 
IS speed and next simplicity.” 


T his volume, br a noted flnt'er print e.xpeit wliu 
was fur many years in tbe Bureau of (irimlniil 
Iiivestlifatlan of file New York Police Dejwrtment, ln.striicfs In 
every pimse of finger print work from tlie taking ot the finger 
impression to tlio final job of Identification. ClassifleaUon of 
prints, fliing of records, use ot epuipment, discovering and re- 
cording for study the prints left at the scene of a crime by crimi- 
nals— in fact, every procedure in the wliole study of the .science 
rs clearly and fully explained anti well illuBtrateil witli iiuiiiermia 
cuts of prints. To the text that has long been standard thcro liavc 
been made many revisions and the full story of the development 
of tile science added so that tlie user mav iinallfy as an c.vpert m 
a eourt of law despite efforts of opposing lawyers to trip him u|i 
New Illustrations as well as a lengthy new section on the "Moili- 
llciition and Extension of the Heniy System" as used hv the 
United States Bureau of Investigation liave also been added. 


By 

Frederick Kuline 

Revised and 
Enlarged 

$3.25 poslpaitl 

Scientific Ameuican 
24 West 4fltli Street 
New York City 


ALUMINUM 

W/^E think of America as being 
’ aluminum-conscious, but Ger- 
many now leads the world in the 
production of this light metal. Her 
1935 production of 70,500 tons was 
greater than the combined produc- 
tion of the United States and 
France. 


Cut Your 
Coal Bills! 

All electric Heat Kegiilator, t 
aiiltahlo tor in.stallatlon ou 
any type uf furaaoe. Will main- 
tain a unltoriu room tempera- ^ 

lure at all times. Ea.sily adjustalile with a 
range viirlathm of from (10 to so degrees 
Fahrenholt. Iiieludea Mlnncaiiolis-Hotiey. 
well Damper Motor, (feneral Electric Tlior- 
raiistiit, Wire, Chains, Palley.s, etc., with 
diagram fur simple liistallulluii. 



Value $43,011 


T.vpa GEH $14.50 


Ciijoy Autoinutio 
Iloat Control 

Cmitrols house teuiiieraliirD nii- 
tomallcally, saving up lo W'/o 
of coal ('lists. Comidcte oiilllt fur 
day and night (iperatloii rimnlsts 
(if nuiu'vwell Cimtnil 
Motor, tl-lC Diiy-Nlto ' 
Tlierniostat, i’liriiiico 
Limit SwHcli, Aiiloniatic 
Electric Timer, and all 
accessories with wiring,-., 
diagram. Can he 
HCalied by anyone In ,1 j 
few liours. Valno Ihil.fiO 
Type GET $32.50 



33 Warren St. 


Send For Folder S.S. 

GOVEHNOK HEAT HEGtIL.ATOR COMPANY 


New York Cilv 


Experimenters — Schools — Field W orkers 
An Accurate Balance at a Price 
Within the Reach of All 



Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact — No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C Serial B17.) 


NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURES! 

Pincjl Quality — Made of tested materials. Its 
construction will appeal to laboratories desir- 
ing the best equipment. The Bakelite cup is 
unaffected by practically any substance that 
can come in contact with it; the tool steel 
Imife edge and agate bearing will give long 
life and accuracy. 

niirmt! S'eimftw'iy— Weighs to one decimal 
point farther than the usual low-priced counter 
scales and serves nearly every laboratory 


purpose short of precise analysis, The capa- 
city of 100 grams is ample for the (.lelicate 
weighings made in the usual course of teach- 
ing, organic synthesis, experimental work, 
compounding, photographic work, etc, 
Compact-Convenient — Does not monopolize a 
laboraioiy table. Placed on the desk of the 
busy technical executive, it will soon become 
indispensable. 

Its small size makes it possible to cany it on 
inspection and testing trips at a distance 
from the laboratory. It is small enough to he 
carried under the arm or in an overcoat. 


Graduated in either the Metric System (grams) or 
the Apothecary's System (grains, drams and ounces). 

In ordering, please indicate which of these you desire. 

BENNETT BALANCE— $8.00 plus 40c postage 

Tech Editorial Sertiice, 26 West 40th StreeR Nisuj York. N- Yi 


Methane as Motor Fuel 

M ethane, Ihc principal constituent of 
natural gas, is being collected, com- 
pressed Lo 3000 pounds per .stinarc inch, and 
sold to moloi'isla in Italy in cylinders for 
use us a fuel. Tbc amount so used is etiiuva- 
leiit lo a lillle luoi'o than 700 gallons of 
gasoline per day lull even this Is ciinsidcred 
important in reducing Italy’s necessary ira- 
polls ol inolur fuel.—/), II. K. 

“Test Tube” Babies — A 
Medico-Legal Discussion 

I s a “lest-tulie liaby” legitimate or illegiti- 
mate? 

Tlie practice of artificial breeding of 
liiiman infants is so new that a question of 
the legitimacy of the child has not yet been 
brought to trial 

Two New York physicians who have been 
working in this field— Drs. Frances I. Sey- 
mour and Alfred Koerner— have fore.seen 
some of the legal difficulties that may arise. 

1. The child’s rights a.s a legal heir may 
some time lie attacked. 

2. Tlie husband, some years later, may 
tire of hi.s wife and try to divorce her on the 
grounds of adultery, giving proof of liis own 
sterility tliroughont the marriage. 

3. The donor of the paternal fluid may be 
threatened with blackmail, 

4. The doctor involved may be sued as 
having brought about the artificial paternity 
without due authorization. 

The two doctors have worked out schemes 
to prevent such happenings and they pre- 
sent them to the medical profession In the 
Journal uj the American Medical Associa- 
tion. 

In the first place, these phy.sicians have 
prepared in legal form a “Consent for Arti- 
ficial Insemination." This must be signed by 
both husband and wife, their fingerprints 
being affixed to ihe margin. 

These consent blanks are signed in dupli- 
cate, notarized and witnessed. They are then 
separated and placed in vaults of separate 
banks and forgotten unless some legal com- 
plication should arise. 

The consents legitimatize the child under 
the present laws of New York state and 
establish it as the legal heir of the family 
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sciil blaiiks llio man is sivpii a pliysiral p\- 
aiiiiualimi In ilntcniiinc Ills slcrilily — wliicli, 
nl rniiise, lias alicady lifcii (‘slalilislmd by 
sdiiK* |)bysi('iaii— and dm bnifpi'prinl rnccird 
ideiilifii's bim as die biisbaad and mil as 
siiinc lldi'd person presenled by the woman 
as lici hii.sband, in case she had il in mind 
to deceive her real husband. 

This procedure also “acts as a mental 
binder on the husband in that he knows 
that he can never deny having authorized 
the creation of Ids wife’s child,” the doctors 
state. 

To protect the donor, or artificial parent, 
the doctor insists that he deliver his speci- 
men for the test tube to a different address 
than that to which the woman comes and 
at a different time. 

The simplest method Dis. Seymour and 
Koerner have employed is to hospitalize 
Loth donor and woman during the period 
in question. In this way the donor has no 
possible way of knowing who the recipients 
are and no one can learn his identity by 
spying. 

Notarized permission from the donor’s 
wife stating that her husband may lake part 
in this scientific venture is also suggested. 
Otherwise the procedure may possibly be 
construed as a violation of tlie state laws 
against adultery. 

The surgeon who does the artificial in- 
semination should not later be the obstetri- 
cian who presides at the baliy’s birth, Drs. 
Seymour and Koerner warn. 

The expectant mother .should clioose an 
obstetrician who is unfamiliar with the un- 
usual circumstances of the pregnancy. He 
can then in all good faith make out the 
baby’s hirtli certificate under the direction 
of the parents and give the child a document 
irreproachable in the eyes of the law. This 
may be a subterfuge, the medical authors 
say, but it is a necessary one. Never, they 
warn, must the child be allowed to discover 
any irregularity in his creation, for this 
would cause an Inferiority complex. 

Never under any circumstances should a 
relative be used as the donor, they fuilher 
urge. If the husband says he would like his 
brother to act as donor so that the child 
might resemble him, this should not he con- 
sidered. If the mother was informed or later 
found out who the actual father of her child 
was, she might transfer her affections to the 
brother. If the brother’s wife was informed 
or later discovered the truth, she might 
make trouble. The brother might grow fond 
of the child and sue for its custody, and a 
jury might be inclined to favor him. 

In selecting a donor, says Drs. Seymour 
and Koerner, il is a good idea to choose one 
whose blond group corresponds with that of 
the husband, as the courts sometimes de- 
cide questions of paternity by this means. 

A father could of course avoid all legal 
complications in regard to inheritance of 
real property by instituting formal legal 
adoption proceedings, the physicians state. 
However, this is the last thing he wants to 
do, as he wishes to conceal the fact of the 
cross-insemination of his wife. 

In the midst of their medico-legal dis- 
cussions, Drs. Seymour and Koerner pause 
•to state how the test-tube type of paternity 
may easily strengthen the bonds between 
legal husband and wife, The mother after 
hitter years of disappointment over her 
childlessness admires the broadmindedness 
laUuBLJuifihfliirLJn nermirrinp- artificial in- 



an unclaimed package in a Lost 
and Found Departmentj at The 
Waldorf-Astoria! ... so com- 


pletely is the sense of size 
forgotten in the sense of home! 

PBESIDENT 

THE 

¥ALDORF-ASTORIA 

PAKK AVENUE . 49TH TO BOTH STREETS • NEW YORK 






THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 



N O crulch is required by the one-legged 
telescope shown in the present (fourth ) 
edition of “Amateur Telescope Making,” at 
page 144, Figure 15. Until the following 
communication reached us we knew of 
nobody who had actually made tliat tele- 
scope. Russell W. Porter of Pasadena, Cali- 
fornia, now repot ts as follows; 

“Not content with merely suggesting a 
new and untried mounting fur a telescope, 
as I did in the fourth edition of ‘A.T.M.,’ 
I have taken the bull by the horns and made 
one (Figure 1). Members of the ‘Hundred- 
to-One Shot’ Club (lOO"" Club) recently 
took it out into the Mojave Desert for a 
night’s try-out. [Editor’s Note: The Club 
named has been heard of before, though 
our resolving power fails to define its exact 
outlines from this distance. It appears to 
be a conglomeration of TNs and other 
highly intelligent people supposedly ad- 
dicted to things .scientific, who trek to 
various godforsaken places within motor 
radius of Pasadena, fry steaks, cat smoke 
and ashes and put up with one another’s 
theories about the secrets of the univer.so, 
measure the sun’s altitude with slicks and 
strings to make sure that orli is not getting 
lost, concoct new mountings, sleep in the 
sand, sit on cactuses, dodge side-winders, 
and get all tired out resting up. They do 
these things well in Califoinia.J Surprising- 
ly, it developed no seiioiis drawbacks, and 
proved at once its convenience as a support 
for a Cassegrain tube assembly. 

“The optical parts are an 8" primary and 
secondary, contributed by Byron Graves, 
sbghtly modified by an aluminum coat ap- 
plied in vacuo by Dr. Strong. The mirror 
is about //3.5. 

“The mounting is portable, and may be 
quickly assembled or taken down and 
packed in a box that goes easily into a car. 

“The leg (arm of fork) A was hewn out 
of sugar pine. In assembling, it is slipped 
over the tapered end ol the polar axle B, 
and drawn lioine with butterfly nut C. Like- 
wise, the tube goes on the other end of 
the leg, but here the connection is the stud 
D and circular track which makes the 
declination axis. 

“The polar axle consists of two parts 
that telescope, namely, F made of 2" Shelby 


tubing, and G, of 1" solid steel rod. The 
steel point H, at the end of the solid shaft, 
defines the lower (thrust) bearing of the 
polar axis, the north bearing being merely 
a ciadle of V-block I, attached to the two 
detachable legs J, J. With the telescoping 
polar axle, and open upper V-block bearing, 
the lining up of the polar axis with that 
of the earth is easily accomplished on any 
terrain. The steel point found that a dimple 
in a boulder (shown in the sketch) made a 
reliable south bearing. 

“Slow motions in Dec. and R. A. have 
long tangent arms bearing against screws 
K and L. The R. A. arm, having a hinge 
at M, can be transferred from one leg to 
the other, as desired. 

“The instrument is completely counter- 
poised. The advantage of getting rid of one 
arm of the fork (but at the same time 
doubling the strength of the other) is in 
the room thus made available in the vicinity 
of the gooseneck eyepiece when the lele- 
.scope is directed to the northern heavens. 

“Graves .supplied the lube, complete. 

I Craves, in the picture (Figure 2) is the 
second figure from the left, under the 
‘western’ hat, who is doing the heavy look- 
ing on while several members of the afore- 
mentioned club are on their knees, gelling 
the latitude witliin a mile, by means of 
shadows, under Porter’s guidance and using 
only a piece of string. Porter reclin- 
ing. — Ed.] 

“The only machining on the mounting 
itself was done on a simple drill press. 

“We detected some vibration and, by 
tapping different parts of the mounting, 
thought we had located it cither in the 
wooden arm itself or the two legs support- 
ing the V-block. These vibrations can be 
eliminated by increasing the cross-section 
of the arm and legs. 

“Now that the one-legged mounting has 
gone through the fire of a Mojave Desert 
test, and survived, I feel no hesitancy in 
recommending it to any one who may lack 
a machine shop but wants a convenient, 
portable support for his Cassegrain tele- 
scope.” 

F rom time to time puzzled workers 
have asked us why “Pyrex” mirror 


disks usually come with a ring on the back 
which either stands above the rest of the 
back surface, like a, Figure 3, or below it, 
like b; also why the sides of the disks ate 
slightly tapered instead of parallel; and 
why the face of the disk is usually con- 
cave. Many ask why there arc bubbles in 
the glass. 

Mere inspection of the disks themselves 
IS likely to leave the worker without the 
answers, but a few minutes’ obseivation at 
the shops of the Corning Glass Works, 
when disks are being molded, would quite 
readily provide them. 

(7) The ring: The disks are pressed in 
a cast-iron mold having a cross-section es- 
sentially like that shown at c. The “gather- 
er,” as the workman is called, tries to pour 
into the mold just enough molten glass to 
fill it. Now it is quite easy to fill a recepta- 
cle rather exactly with some ordinaiy liquid, 
such as water, but not so easy to do it with 
molten glass. .Still moie difficult is the 
“Pyrex” brand glas.s from which the smaller 
telescope disks are made, for tliis has a 
relatively higli melting point— ahout 2800 
dcgree.s F.— and it is impiueticalilc to re- 
duce it to tile convenient Iluidily of water. 
Instead, it is “worked” as a thick, slowly 
crawling mass, the amount poured into a 
given small mold lieing heller duscrlhable 
us a gob than a liquid. However, the expe- 
rienced glass worker, even then, can estimate 
the size of golis fairly closely — he has been 
estimating gobs all liis life. So he pours 
in his gob. 

Next, this gob man claps on the metal 
ring d, and then down comes the plunger 
e, to force the reluctant molasses-in-January 
to fill out the mold by means of pressure. 
Now, if the gatherer’s gob was estimated 
just a trifle too small, we gel what is shown 
at b; if loo big, we get b. 

(2) The non-paralld edges of the disk: 
These represent the “draw,” just as in a 
molder’s pattern. If the metal mold were 
given a parallel side the cooled disk would 
he difficult to remove, 

(3) The concave face of the disk: This 
represents shrinkage of the glass after 
cooling. Shortly after the plunger is raised, 
the disk, already pretty cool — for while it 
is difficult to bring “Pyrex” glasses up to 
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Figure 3: The why of it 


the temperature where they work easily 
they drop in temperatme with alacrity— 
is slid out by inverting the mold, and what 
we now see is a disk that is dark all around 
the exterior but still has a red hot lens- 
shaped part in the middle, something like 
j. As the disk, now lying on its back, goes 
."on cooling and contracting, the center 
“falls,” just like an unlucky cake. Now, if 
this “cake” would only be so kind as to 
fall the same amount in each case, the fall 
could easily he compensated by making the 
inside of the mold c a bit deeper at the 
■ center, thus attaining the desired flat- 
J faced disk. But glass isn’t a much more 
/ obliging performer than pitch— and you 
know what that means. 

(41 The bubbles: In a low-viscosity fluid 
like water or, say, beer, tliu bubbles lisc 
rapidly to the surface, but in the viscous 
molten “Pyrex” glasses the smaller ones 
cannot make the grade fast enough, and 
so they get frozen in before they reach 
the top. A lot of good scientiEo gray matter 
in the glass industry has lieen worn down 
thin on this old, old problem but the bub- 
bles we still have with us. Even in the much 
more easily melted crown glass used in 
fine photographic lenses it is impossible to 
eliminate them all. 

Speaking of these same bubbles, what to 
do about them when they are broken into 
in grinding is something else again. Ob- 
viously their fragile edges ought to be ream- 
ed out, so that fragments of glass will not 
become detached and cause bad scratches. 
Just how to do this is something we can- 
not advise, never having had the experience. 
If a dozen workers who have actually done 
,1 it would report what they learned, the pub- 
lished accounts would be useful to the next 
fellow and the next. 

N OW for some of the cussing about or- 
dinary plate glass disks. For years we 
have heard complaints that these were not 
truly round; one man claimed his was a 
triangle. Here is how these, disks come to 
be sub-polygonal, First you have a slab of 
plate glass. On it the glass worker scratches 
a circle. Next he puts the slab in a sort of 
clamp, so that it is held horizontally with 
an edge overhanging. He grabs a man-sized 
pair of tongs— about a yard long— and 
begins rapidly breaking off hunks of glass. 
In 60 seconds or so he has a sub-angular 
disk with bulges around its periphery. He 
takes this to a slowly rotating horizontal 
metal plate, like Si on which a stream of 
iwater steadily brings down coarse abrasive 
and, holding it in his two hands he rapidly 
grinds off the bumps. He has no gage hut 
his eye, though that is pretty fair. It could 
of course, be done on a centered arbor, 
giving a true circle, but then the disks would 
most mme Naturally, a trulv circular disk 
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Pyrex Kits. 8 grades of abrasive polishing ma- 
terials, Instructions J6.00 
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Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A sMndb telescope MIRROR OUTFIT: — glass, abrasives, pitch 
and rouge, — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS . . ^5.00 

A suitable EYEPIECE:— positive, achromatic . ^4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the bast mir>> 
cot) . ^6.00 

With these, and patience and intelligence, you con make a 
REAL ASTRONOMICAL TELESCOPE. 


W e will also answer your questions and test your mirror. 

These services are jree. Write jor our price list of supplies. 
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NEW ITEM: A lugli giade microscope 
(Icbigoed for amatcuis and advanced 
students. Four of our IJLTIIALENS 
Directives of the new SUFEH-X type 
arc supplied giving wide range of 
ixnvei with clear ddlnllluii Kioiuscope 
L S" high, has luodein heavy type tilt- 
ing bland (with heavy looking 
Icvor) in block crystalline itnihh. 
rcinovablo ocular itnd objectives, 
hensllne duiihlc wheel rack and 
pinion tucusing adjuslmont, brass 
lube nnd exposed metal parts 
highly nickeled finish, large 
Miuure stage and beveled mirror 
All lenses removable tor elean- 
ing. Outdt consists of mtrro- 
scope stand in wood cosc with S 
picpared slides and colored dltei 
discs ($8 DO) Super-X objectives 
of lOflX (75c). 200X(75c). 400X 
(51.00) nnd SOOX (5150). TL- 
THALENS objectives for increasing power of most 
amateur microscopes are now available. 
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KITS OUR SPECIALTY 

6" kit ^ 3.75 Pyrex .. 3.75 
8" kit 6.73 Pyrex . 8.50 
10" kit 10.00 Pyrex , 13.95 

Kits contain 2 glass discs, 8 grades of abrasives— 
(fewer do not Insure an optically perfect surface) 
rouge, pitch or beeswax, and Instructions. 
Momy-butk gucrentee 
ONIY BEST MATERIALS SUPPUED 
(send foe free catalogue) 


ALUMINllIMG 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

With greater resistance to mechanical abrasion 
and uniformly superior in reflectivity at the 
same reasonable prices maintained In the past, 
Coating Prices: 4" — 11.75, 5" — ?2,00, 6" 
—^2.50, 7"~f}.00, 8"— 83.50, 9"— 
84.23, 10"— 85.00, 11"~86.50, 12"— 
87.50, and 12 '/e"— 88.00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Co.atings fur diagonals of the fol- 
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I’/a"— 50c, I'/i"— 60c, I3/4"_73 c, 2" 

—81.00, 2‘/2"— 81-25 and 3"— 81.50 

LEROY M. E. CLAUSING 
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PYREX MIRRORS 


Made to order, correctly figured, pol- 
ished, parabolized and aluminized. Writ- 
ten guarantee, Prices upon request. 
We do polishing, parabolizing and aluminizing. 
MIRRORS TESTED FREE 


I i/q —.#0.40, I 1-2 — -M.ou; 1 

Prisms, experimental, 1"— $1.75; I'A"— $2; I'A 
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in brass mountings, standard I 'A" dlam. 

I/a" or I/," F.L ... 54.00; I" F.L $ 

F.L. 3 lens eyepiece stand. IH," dia S: 

KELLNER 3 lens orthoscopic eyepieeo I'/j" F.L, i 
CELLS, aluminum, adjustable,, , 8"— 58.1 6"- 

SPIDER PRISM HOLDERS, adjustable , $ 
RDNCHI TEST DRATINDS-etched on glass, Si 

in standard IH" eyepieeo mountings * 1 

FREE reloloy Tekmm, ALwscopes, j'itieetd 
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Figure 4: Using remote control to 
regulate the speed of the telescope 


neatness. Optically the shape, whetlier 
imind ot the shape of Texas, makes no 
difference. Mechanically a round disk is 
not liable to flexure due to its shape, hut 
an irregular shape, if bail enough, may i)i‘. 

One amateur claimed a disk that wasn’t 
(|iiite round— and they may vary a sixteen tli 
inch or more — caused flexure tlial alteiial 
in different positions of the lelescop(‘. lie 
was from Manchuria— and wc arc from 
Missouri. 

T he Dr. Caldcr, around whose woik 
Prolessor Russell’s article is built this 
mouth, is one of the amateur telescope mak- 
ing fraternity— a former physicist who, after 
making a telescope, made more, and shifted 
from physics to astrophysics for good. 

P RESENT and former radio “hams” 
abound among amateur telescope mak- 
ers and these, as well as others, will take 


.TAN 

iiili'resi in a leleseope drive 
ile-,1 I llinl liy WTIIllll Sll 
Viliieiiii Avemie, l.iiiig llraiuTi, CaUfornia. 

“The iliiviiig sy-ii‘iii III lie ilesciihetl was 
designed in an eflorl to secure all of the 
desirable refinements esscniial to a pei- 
fected unit williuut recourse to the usual 
complicated mechanisms, Wliile conslrucl- 
ed for a moderately sized telescope, the prin- 
ciple is equally applicable to larger in- 
slniments where it.s coirvcniences wiinld he 
more readily felt. 

“The gear train has been reduced to the 
simplest form. It consists of a lOO-tootli 
worm gear connected with the polar axi^ 
tluough a friction plate; the worm is shafted 
in common with a 144-toiith spur gear which 
meshes with a 10-tooth pinion on the shaft 
of tire motor. This synchronons motor, whieli 
turns one reviilntion per niinnle, is availalile 
commercially in iroth 50- and 60-cycle 
models, 

“With such a gear system the polar axis<* 
will rotate once hr 24 hours when operated 
on the regular line, the accuracy being a 
1 unction of the stability of llie supplied 
frequency. Ry interposing some method of , 
frequency control between the line and the 
iiiolor, the rotational speed of the telescope^ 
may be varied. Numerous complicated 
systems of motor-generators, tuning forks, ’ 
lienduliims, etc., have been tried; all hav- 
ing llie disadvantage of added moving parts 
and limited flexibility. 

“By .siilwlituling for sucli devices an 
electronic frequency changer, these diaw- 
backs are eliminated; while such decided 
advantages as remote ciinlrol, complete ilex- 
ihilily, inexpensivene.s.s, and silent and 
vibrntionless operation arc secured. The 
only moving parts are the eonlrol dial and 
the motor armaUire. 

“The small i emote control contains three 
potentiometers. Two are employed to set 
llie range of frequencies In be covered, as 
well as the location of those frequencies in 
relation to the one being altered. The third 
is employed as the actual control, covering ^ 
llie band as set by the initial dials. 

“Considerable experimentation was done 



OSCILLATOR AMPLIFIER AMPLIFIER 

TYPE 57 TYPE 6 A 6 TYPE 6 A 6 



Rt 50,000 OHMS 
Rj 20 OHMS 
R 3 100,000 OHMS 
R 4 50,000 OHMS 
Ry 50,000 “ 

Re 50,000 " 

R-, 25,000 OHMS, 

50 WATTS. 

Rg |I000 OHMS 

C) 5 MFD., 35 V, 

Cj .5 MFD., 400 V 
Cj ' .005 MFC., 40QV.* 


C 4 .005 MFD., 400 V. 
C 5 .5 MFD., 200 V. 

Ce .1 MFD., 600 V. 

.5 MFD., 600 V. 

Ce 10 MFD., 35 V. 

Cg 8 MFD,, 600V. 

C,o .5 MFD., 600 V. 

T.Tj- AUDIO TRANSF. 
Tj - POW/ER TRANSF. 
700 V., C.T 


Ta- CHOKE, 300 OHMS, 
20 HENRY, 

Tg - 2 HENRY* 

M - SYNCHRONOUS 
MOTOR, HO V., 500 
OHM IMPEDANCE 

* VARY ACCORDING TO CON- 
STRUCTION AND FREQUENCY 
GENERATED. 
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Figure 6: Complete driving system 


in order lo secure a slaldc oscillatory cir- 
cuit. The one described and finally decided 
upon shows no tendency to dnlt when com- 
pared with either the line frequency or har- 
monics of standard laboratory oscillators. 
Additional refinements of switching ar- 
rangement make it possible to change from 
the line to llie unit from the remote con- 
trol, Other switches on the unit make it 
adaptable fat various purposes. The cir- 
cuit was designed by Ed. Sawyer, the gear- 
ing arrangement being made by Mi. Eilward 
Lester. Any furthei information or details 
ol circuit constants will gladly be supplied 
by the writer.” 

In further explanation of this drive, Mr. 
Silvertootli adds the following, in a letter. 

“The speed of a synchronous motor is 
dependent on the frequency (oscillations 
per second) of the voltage supplied to it. 
If this frequency is changed, the speed of 
the motor will also vary. In the described 
electronic frequency changer this is done 
by changing the frequency of an oscillating 
circuit. Variable resistors are employed to 
do this. The rest of the equipment is merely 
to amplify the output of the oscillator 
sufficiently to run the motor. With a differ- 
ent amplifier a larger motor could be used 
if this were desirable. The condenser Cn 
and choke Tc must be selected to yield the 
desired frequency. This is the only part of 
the device that might require adjustment. 
It is not necessary to use the fundamental 
frequency of the condenser and choke ; any 
one of a number of harmonics may be 
employed. 

“Since sending you the description I have 
completed another driving unit of the same 
general description, and it functions equally 
as well as the first refined system.” 

■^BOUT that book — “Amateur Telescope 
Making— Advanced,” more can be 
said next month than now, as there has 
been delay due lo difficulty in getting 
proofs back from some of the authors. We 
begin to think authors are almost as bad 
a lot as editors, but this is not meant as an 
insult. The chief difficulty in making an- 
nouncement of a book in a magazine is that 
you cannot do it as oj the time the reader 
will receive it. As this is written, on Nov. 25, 
the last remaining author writes from 
England that the “next ship” will bring his 
corrected proofs. All the corrected galley 
proofs must then go back to the printer for 
alterations. Back come page proofs, again 
to be read (over 300,000 words). Only 
then can one say to the printer; “Print, 
hind, ship,” It is a complicated business. 
Even the above omits most of the slimy 
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Maki- a working --calc model of the lu-w 200-inch Mt. Palmuur Iclcscopu. Hitc 
is a thrill you cannot overlook. A challenge to your ability and an end product 
of which to be proud. 

Use the infoimation and illustrations beginning on page 252, Scienlihc American, 
November, 1936, as your gurde for sliuctural details. 
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Makes an 
excellent 
finder. Has 
many other 
uses. BAUSCH & LOME main tele- 
scope tube, erector draw tube and 
eyepiece draw tube. Also excellent 
lor spotting game or targets. 


Fonncrly 
used oil larse 
cuUtjrB guns 
Limited 
Amount 

$12.50 

Encfi 

Object Lens 2" All Bronze and Brass 

II ag. 3 to lOx Cross Hairs 

E.\it I’liliil 0 2" to O.Oii" Aiiguliir field X^SlI'to 12° 
Eye Lens l5/iG" Erect image. Weight Gibs. 

Variable iiuwer 

Remittance must uiTompoiii/ orders 

MAMHATTAN ELECTRICAL BARGAIN HOUSE, INC. 
105 Fulton St., Dout. S.S., New Yorli City 


ANNOUNCEMENT! 

tVe take iilriiauro in iinnouiuing out recent purchase 
u( II liiigo .iiid iiirleil stock o( nueioacupcs and nm-s- 
Miclt-.. len..o,i. pluitimilcivgiunhic opp.ivafu-i, pelio- 
miiplilc inni mtulliii'klcal iihtrunienis, piujcctlun uul 
opllra! cijuipiiicnt Tlie raiiterial is in gie-itcr part the 
ninduct lit the hirucst and hi-st knoivii min(i-.cope nmnu- 
tnctuiHS m the ivinid Their naiiiiH appear on all m- 
sliuinenli This la a unliiuo oppoitiinlty' 

Koat ot the eiiuipnient li hrand new; othcH med hut 
111 perteet eondltian. I’rteos ate geneiallv one hill of 
list III Imi 

We iirgently ndviae an earlypersonaleallundevtendmir 
eorduil Invitiitioii. Otherwise send live cents fur folder 
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Atemsco Eyepieces 

1J4” bin. Brass and Fiber Mounted. Rams- 
den-1 '//' B.F, L —V, " E F, L - ” E F, L. 
— $1 00 Postpaid Solid Ocular — '4" E F L. 
“ Filler Mounted— $1.00 Postpaid Tenes- 
tiial — 1" E F.T„ 4 I.ens System— Guaran- 
teed — $3.00 Fo.slp.iid. 

Ciycuhi fot Stamped Envelope 

Northwest 
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Majio Rod slows In six colors in the dark $1 
Cutting &, Sons 17 W St. Campbell, Calif. 
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EYEPIECES 

14 "_i/ 3 "_ 1 "_| 4.00 Each 

"De.ir Jlr. Patch: 

I received the eyepieces unit am raui'h pleasefl with 
them, They hare worked wonders with my telescope. 
Excellent deflnltlon and are free tiom color You are 
lo ho consratuiated on the exceUency of your work. 
With best wishes, 

Hersehel C. Ice” 

Working Blue Print of Springfield 
Mount — $1.00 each Postpaid, 

6" Mirror Kit — $4.00. Other sizes 
proportionately low. 

Write for Circular 

DONALD A. PATCH 

38 Crescent St. Springfield, Vt. 


Prisms « Eyepieces • Objectives 

Guaranteed perfect : 

1%" Frisni, List $12 . Siieci.al $2,50 

1" Prism, List $4 , Spet'iiil $1 00 

1" eyeptei'e, in foi'usiiig moimt. List .$1.5; 
Sjiecial $4, . . . 1" oyeplefe, Acliroumtlc , 
moiinteil in hi-aas tiiliiiig. List .$0, Spetdal 
$ 1 . 

All niBrchandisB guaranteed to be porfeot 

Money refunded it not aatistactory 
Send for free list 

OPTICAL RESEARCH LABORATORIES 
Larchmont New York 
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ik Microscope lasts forever, unless alius 
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Conducted by M. L MU HL EM AN 

Editor, AU-Wave Radio 


By John F, Rider and 
John Van Newenhiien 

Radio service has gradually evolv- 
ed from a part-time job done by the 
local radio amateur to a thriving 
business conducted by trained tech- 
nicians, With this evolution has 
come the necessity for the applica- 
tion of up-to-date business methods 
and bookkeeping which take into 
consideration the peculiarities of 
the profession. Therefore this book, 
written by two men well-known in 
the service field, covering the entire 
subject from A to Z, Paper covers, 
218 pages, illustrated.— -$3,00 post- 
paid, 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 



of Radio 


By R. R. Ramsey, Ph. D., Professor 
of Physics, Indiana University 

The first edition of this valuable text 
hook appeared in 1929. Now the 
second edition has been published, 
bringing the whole subject thorough- 
ly up to date. The book was written 
as an elementary text for college stu- 
dents but it can he read with profit 
by anyone who has a fair background 
knowledge of electricity and elemen- 
tary mathematics. True, the author 
introduces calculus in a few places 
hut the reader who is not familiar 
with this phase of mathematics can 
pick and choose. The text is thor- 
ough-going, from an explanation of 
direct and alternating currents right 
straight through to the very latest 
types of multi-element vacuum, tubes 
and television. This is not in any 
sense a “how to make it” hook or a 
compilation of various “hook-ups.” 
Rather it is a solid, mealy exposition 
of the principles underlying the many 
phases of radio. 426 pages, well illus- 
Irated, and printed on good paper. — 
$3.50 postpaid. 
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Midget Cathode-Ray 
Tube 

T he typical 1937 all-wave radio receiver 
employs an electron-ray tube as a visu- 
al tuning indicator. With television sup- 
posedly hovering in the background, it is 
not beyond presumption that the radio man- 
ufacturer may capitalize on the growing 
public consciousness of radio-vision liy in- 
stalling calhode-iay tubes in the 1938 re- 
ceivers, now that a practical miniature tube 
of low cost is available. 

Be that as it may, the new type 913 low- 
voltage calhode-ray liihe of the high-vacuum, 
electrostatic type, intiudiioed by RCA Ua- 
diolron, could well be used in a lailio re- 
ceiver as a visual tuning indicator and at 
the same lime produce the fascinating pat- 
terns of the wave-forms of speccli and music 
as they are traced Iiy the finger of the elec- 
tron beam on the i]uoii-.sceiU screen of the 
tube. Moreover, when used under the prop- 
er conditions, such a tube will indicate the 
approximate operating efficiency of a re- 
ceiver and show up faults that may develop 
in the receiver circuits. 

In the meantime, the new midget cathode- 
ray tube will be of interest to the engineer, 
the licensed radio amateur, the laboratory 
worker, and the advanced listener. It will 
perform all the principal functions of the 
larger, more expensive cathode-ray tubeis, 
and requires a much lower operating vol- 
tage — 250 volts minimum, 500 volts maxi- 
mum. Such potentials are readily obtainable 
from iirexpensive power-supply units of ap- 
proximately the same type as used in the 
average radio receiver. 

In appearance the RCA 913 is quite dif- 
ferent from other cathode-ray tubes. It is 
constructed like the all-metal receiving tubes 
except that the end of the metal shell is re- 
placed by a fluorescent viewing screen about 
one inch in diameter, as shown in the ac- 
companying illustration. It is provided with 
tivo sets of electrostatic plates for deflection 
of the electron beam, similar to the larger 
tubes. The brilliant luminous spot pro- 
duced by the beam is a greenish hue. 

The RCA 913 is well suited for laboratory 
work where a large viewing screen is not 
required and where compactness and porta- 
bility of the equipment may prove to be an 
important factor. 

With no more than an adequate high- 
voltage supply with a simple filter, the tube 
provides an excellent visual indicator for 
an amateur transmitting station. When prop- 
erly connected to the transmitter, trape- 
zoidal patterns can be obtained that will 



immediate indication of improper adjust- 
ment. Complete wave envelopes can be pro- 
duced by the addition of a simple sweepe. 
circuit. -A 

The advanced listener interested in the 
study of the character of radio signals will 
find the midget cathode-ray tube of great 
value. A complete and inexpensive oscillo- , 


New midget cath- 
ode-ray tube that 
holds great possi- 
bilities for various 
applications in ra- 
dio experimental 
work. Sec the text 


scope can he cnnslrucled and operated in 
conjunction with the all-wave receiver to 
show degree of modulation, points of res- 
onance, fading conditions, signal interfer- 
ence, and so on. For that matter, such a 
unit is a complete laboratory in itself, and 
can be put to many other interesting uses. 

W2XAF Over London 

S OARING over London in an airplane at 
250 miles an hour between the hours of , 
midnight and 3 A.M., Harry E. Bowbyes, j 
membor of the Royal Air force, writes the"' 
General Electric Company that “out of the 
dark blue came a sweet voice from across ^ 
the Atlantic — the Burns sisters singing on 
a program being broadcast by short-wave 
station W2XAF.” Flyer Bowbyes said he had 
rigged up a short-wave receiver in his plane 
and that during the lonesome hours of the 
early morning thought he would try it. One 
of tile first stations tuned in was W2XAF. 

Crosley 37-Tube 
Receiver 

A SUPER-POWER radio receiver em- 
ploying 37 tubes, equipped with six 
loudspeakers, and having a power output 
from 50 to 75 watts, has been introduced 
by the Crosley Radio Corporation. 

Four chassis are required for the arrange- j 
ment of the equipment. The first is devotedC 
to the tuning of radio signals and has a ' 
continuous frequency coverage from 540 to 
18,300 kc, divided into three bands, The 
second chassis embodies the audio power 
amplifier. The third chassis furnishes the 
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Midget Cathode-Ray 
Tube 

T he typical 133] all-mve radio receiver 
employs an electron-ray lube as a visu- 
al tuning indicator, With television sup- 
posedly hovering in the hackgroiind, it is 
not beyond presumption that the radio inan- 
ufactiirer may capitalize on the growing 
public conscioiisiicss of radio-vision by in- 
stalling calhodc-iay tubes in the 1938 le- 
ceivers, now that a practical niiiiiature tube 
of low cost is available, 

Be that as it may, ilie now type 91,3 low- 
VollagecalluKlc-raytiilicolllKiliigli-vatiiiini, 
fiectrostalic type, iiitiodiifcd by RCA lla- 
(liolron, could well lie used in a ladiii re- 
ceiver as a visual liming iiidifaloi and at 
the same lime produce the fasciiialing pal- 
teniB of the wavc-Iorms of speech and music 
as they are traced liy the finger ol the elec- 
tron beam on the lioie, scent screen ol the 
tube. Moreover, when used under the prop- 
er conditions, such a tube will indicale the 
approximate operating efficiency ol a re- 
ceiver and show up laiilts that may develop 
in the receiver circuits, 

In the meantime, the new midget cathode- 
ray lube will he of interest to the engineer, 
the licensed radio amateur, the laboratory 
worker, and the advanced lislenei. It will 
perform all the principal functions of the 
larger, more expensive cathode-ray tubes, 
and requites a iiiiidi lower operating vol- 
tage~250 volts niinimum, 500 volts iiiaxi- 
muin. Such potentials are readily oliiainahle 
from inexpensive power-supply units of ap- 
proximately the same type as used in the 
average radio receiver. 

In appearance the RCA 913 is quite dif- 
ferent from other cathode-ray tubes, It is 
constructed like the all-metal receiving tubes 
except that the end of the metal shell is re- 
placed by a fiuorescent viewing screen about 
one inch in diameter, as shown in the ac- 
companying llliistratioii. It is provided with 
two sets of electrostatic plates for deflection 
of the electron beam, similar to the larger 
lubes. The brilliant luminous spot pro- 
'aced by the beam is a greenish line. 

The RCA 913 is well suited lor laboratory 
work where a large viewing screen is not 


immediate indication of improper adjust- 
ment, Complete wave envelopes can he pro- 
duced by the addition ol a simple sweep, 
circuit, 

The advanced listener interested in the 
study of the character of radio signals will 
find the midget calliode-ray tube of great 
value, A complete and inexpensive oscillo- 


bility of the eppmenl may prove to be an 
important factor. 

With no more than an adequate high- 

voltage supply with a simple flier, the tube 

provides an exceRent visual indicator for 
an amatoE transmitting station. When prop- 
erly connected to the transmitter, tnpe- 

fflidal patterns can be obtained that will 


37 tabes— sis loudspeakets 
vides the power fur the field coils of tbf 


New midget cath- 
ode-ray tube that 
holds great possi- 
bilities lor various 
applications in ra- 
dio experimental 
work. Sec the text 


scope can be conslruclcd and operated in 
coiijiractioii with (lie all-wave receiver to 
show degree of modulation, points of les- 
onance, fading conditions, signal interler- 
ence, and so on, For that matter, such a 
unit is a complete laboratory in itself, and 
can be put to many otliei interesting nse& 


One speaker is 18 inches in diameter ant 
is used to reproduce tire bass sound Ire 
quencies. There are two 12-inch speaker: 
for the mezzo or middle musical range. Tbtei 
smaller high-frequency speakers reptoduci 
the treble or high-frequency range ol tin 
higher notes and overloncs. 

The receiver is said to have an audihl 
frequency range from 20 to 12,000 cycles 
It is equipped with volume expansion, has: 
compensation, and six-slep tone control, it 
addition to volume control for each audit 
range-bass, mezzo, and treble. The receive; 
is tdso equipped with, an automatic lunini 
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V2XAF Oyer London 

S OARING over Ltmdon in an airplane at 
250 miles an hour Lclwecn the hours of ^ 
midniglit and 3 a,m,, Harry E. Bowbyes, , \ 
member of the Royal Ait Force, writes the 'ta, - 
General Electric Company that “out ol the . t 
dark blue came a sweet voice from across ^ 
the Atlantic— the Burns sisters singing on 
a program being broadcast by short-wave 
station W2XAF." Flyer Bowhyes said he had 
rigged up a short-wave receiver in his plane 
and that during the lonesome hours ol the 
early morning thoiigbl he would try it, One 
ul the first stations tuned in was W2XAF. 


CsosLEY 37-Tube 
Receiver 

i SOPER-POWER radio receiver em- 
il ploying 3? tubes, equipped with six 
loudspeakers, and having a power output 
from 50 to ?5 watts, has been introduced 
by the Crosley Radio Corporation, 

Four chassis ate required for the ariange- 
menl of the equipment. The first is devoted 
to the tuning of radio signals and has a 
continuous frequency ceverage from 540 to 
18,300 kc, divided into three hands, The 
second tiassis embodies the audio power 
ffliplilier. The third chassis furnishes the 


Reuef foe Short 
Waves 

T he International Broadcasting Unit 
representing all the leading htoadca 
ing organizaDons of Europe, has tcco: 
mended in its proposals for the Buchatr 
radio conference that a minininm ol ] 
kilocycle separation be adopted lor sho 
wave stations. 

The separation, which is nnilormly c 
sened in this country, “is necessary to i 
sure good reception,” the union states, a 
adds; “It is necessary to consider a great 
separation cortespdiig to two or thi 
channels of 10 kilocycles between statio 
which can he received simnltaneonsly will 
field of the same order of strength in t 
same region,” 

’ If sucli a recommendation is adopti 
much of the present inler-stahon interfi 
race in the short-wave hands wiR cea 
Most nations, including the United Slat 
realize that the value ol short-wave broi 
casts cannot be My gained so long as 1 
programs are subject to a veritable hana 
s. It is to t 


to elim: 

.pingolcaniersidi 
aration, or “guard band,” cl 10 kiloc 
has been found adepts in tbb cou 
One own Federal Commnnications 
mission has not been slow in reimgn 


taken steps toward cleaning up conditions 
in tliis country, A new luhng provides that 
no United States short-wave broadcast sta- 
tion may operate with less than 5000 watts 
power and that each station must reduce 
the frequency tolerance of the itansmittei 
from .03 to .01 percent. This ruling insures 
reliable operation of each station aud, in 
consequence, more consistent reception of 
short-wave hroadast programs. 

It is interesting to obseive that, iinda the 
new F.C.C. regulations, stations that have 
been “experimental relay broadcast sta- 
tions” ate now to he bown as “mternalional 
bioadcast stations,” the new name being 
significant ol the service rendered, It is the 
aim of the F,C.C. to place emphasis on the 
(oreign service of United Stales short-wave 
broadcast stations and to encourage pro- 
grams of iiilemalional scope. 

Tlie rcletence to “international scope” has 
not been clarified, hut it is inferred that the 
phrase is not intended to imply propaganda. 


Clear Channel, High 
Power 

Among impoilant broadcasting recom- 
Amendations made at the allocations 
hearing of the Federal Communications 
Commission, the Radio Manufacturers As- 
sociation (RMA) strongly urge mainte- 
nance of cleat channels, higli power, and 
expansion ol shoit-wave broadcasting. 
Clear channel and super-power broadcast- 
ing were llie principal subjects in contro- 
versy among broadcasting groups and in- 
terests at the f asbington hearing. The RMA 
declared in favor ol present cleat channel 
broadcasting as a public service, lor removal 
of present restrictions against increase oi 
power, and that the Commission establish 
minimum power requirements, 

These measures, il enacted, will improve 
general broadcast reception conditions. 
Aside from the fact that the “service area" 
ol a broadcast station is increased with an 
increase of power, there is the added ad- 
vantage to the listener ol a reduced noise 
backgKinnd. 

Selectivity and Band 
Spread 

M any owners of all-wave receivers con- 
fuse selectivity with the degree of 
hand spread made available, There is no 
connection between the two. Selectivity is 
the abdity of a receiver to separate elec- 
trically one station horn another. No amount 
of selectivity will permit the complete sep- 
aration of two sutions whose frequencies 
overlap, as often occurs in the short-wave 
hands, But a modem receiver, with good 
selectivity, should be able to pull in one 
station free of mterlerencc from another if 
die stations themselves are actualy sep- 
arated, 

A receiver without hand spread appears 
to time sharply because the stations are 
crowded together bn the dial scale, But tliis 
is no measEo ol receiver selectivity. An- 
other set having ample hand spread would 
appear to tune broadly whereas it might 
well have greater selectivity than the re- 
ceiver without hand spread. 

The hand-spreading feature is provided 
only as a means of ease in tuning. The fact 
that one station may occupy one or two 
degrees on the band spread dial scale does 


The taniY 
Theory 

By Blarney Stevens 

(Second edition, revised and amplified) 
XIV + MS pages with diagrams 

Naturally you consider it preposterous to 
speak of space and time as being iden- 
tical; everyone does until it is explained 
that space and time ate not teal things, 
but two diHerent psychological aspects of 
the same thing 

It is then not surprising to find that the 
well-known physical laws are no more 
or less than statements of this identity, 
The hoot tells you why this is so, It is 
written partly in general language, partly 
by accentuating the arguments with sim- 
ple mathematies and mechanics, and for 
the rest the complete proofs are given in 
the form of diSecential equations. 

Price $2.00 postpaid 

Send orders to 
SCIENTIFIC AMERICAN 
24 W. 40th St, New York City 


Dormant Numbers 

In 1631 Oiightred combined the signs + 
and - into the single sign i. Unwittingly 
he had invented the syinbol for a new 
system of nninbers, These simple and 
fundamental numbers have remained doi- 
niant for three centuries. With this hint 
you can work out for yourself a new aritli- 
inetic of far reaching importance Yon can 
also find an e.xposition of these nuniheis 
by Robeit A, Philip in a monograph, BI- 
FOLIATE NUMBERS, price one dollar, 
The Monographic Press, 106 Wailiington 
St.Fairhaveii, Mass, 



Magazine of Cosmic News 

T hbouch the ages, the stats have 
had a dominant influence on the 
huinaii heart and mind. Today mote 
than ever Man is interested in the 
wonders ol the heavens. 

Young and old, in increasing num- 
bers, want to know the story of the 
Universe; want to know about our 
sister planets; about the suns that 
suddenly flute up iu the sky, perhaps 
exploding, perhaps colliding with 
other stars. As they gaze upon the 
star-sDewn sky, they want to vision 
the soul-stirring mosaic of Time that 
stretches back into an endless past 
and forward into an illimitable fu- 
ture. 

Each month THE SKY, Bulletin of 
the Hayden Planetarium, offers its 
readers a fresh installment ol the fas- 
cinating Drama of the Skies, When a 
new star, meteor showers or a bril- 
liant comet flash upon tbe sky, or 
when eclipses darken the earth, THE 
SKY covers these events with the ac- 
curacy ol science and the spot-news 
speed of the Five-Star Final. 

Ik per copy, Jmud suhriptien, 
fl.a, IFrite Dept, i, HJYDEtl 
PLMTMIUM Jew York Otf. 





A soundly built instrument •with 
micrometer focus adjustment for 
needlepoint sharpness, Makes en- 
largements up to 11 A BQ 

X 14 ▼Ia'® 

Mail orders filled. W^rfta for booklei S.A.A. 


"Winter Shadows” 

as in “Deserted,” which was photographed 
from the roof of a six-story building, and 
“Winter Shaclo-ffs," shot from the twenty- 
second floor of a skyscraper, cannot be ex- 
pected to give more than the impression of 
snow. 

Snowfall is the silhoiiettist’s paradise. 
What an opportunity for sharp, black out- 
lines against white backgrounds! Exposing^ 
for the shadows offers no problem to him ; 
he measures carefully the strength of the 
light reflected from the snow and photo- 
graphs the snow after having arranged his 
“silhonettp” of trees or benches or what- 


WiNTER Photography 

W INTER usually means snow pictures 
and snow pictures mean strong cun- 
irasts. To expose for the shadows and let 
the highlights fall wlieie they may is a rule 
to be heeded with extreme moderation anil 
in many instances to be ignored. At no other 
time of the year is the decision in this regard 


sirable and if we confine our aclivilics m 
ibis connection to tbe early morning m late 
afternoon hours, when llie lighting is soft 
and diffused, we can acliieve cunsideralile 
success, provided we choose the right view- 
point to show it off— that is, against the light, 
—expose fairly correctly and develop with 
care to prevent lilocLing-iip, “Study in Tex- 
ture” is an attempt with a 35-mm camera 
to catch an effect in the early morning. Fa- 
vorite subjects in tliis connection are broad 
expanses of snow ‘■dimes” in the city park, 
witli llie Lices casting long shadows, a “close- 
up” of a snow liank freshly fallen and before 
it has had lime to freeze up and harden 
into Imupiness, the virgin snow on a pari; 
lieneli nr window sill. .Since snow lextuie 
ill a pliologiapli depends so much on a fairly 
close or average-distance viewpoint, ex- 
posures made from a relatively high altitude, 


$ 12 ®° 


Miniature in size . . . highly 
efficient in action . . . inex- 
pensive to operate. Takes 36 
double frame exposures on a 
roll of regular 35mm motion 
picture film, each measuring 
1x1 y2 inches . . , average cost per 
picture about 2%c! The sharp 
negatives enlarge perfectly. 
SPEED . . . SPEED . . . SPEED 


ACTION SNAPSHOTS IN 
BLACK AND WHITE OR 

NATURAL COLOR 

... A precision miniature camera 
— f:4.5 lens— six shutter speeds 
up to 1-200 second, 


"Looking for Company” 


to be reached so carefully as in snow-time; 
at no other lime is overexposure so easy, 
unless a reliable meter is used. On tiie otlier 
hand, down-right overexposure in order to 
catch something interesting in the shadows, 
as in “Looking for Company,” in which an 
ordinary hackgroiinJ is allowed almost to 
disappear in order to record the interest in- 
herent in the lone sparrow on the branch of 
the leafless tree, seems, to this department, 
at least, legitimate. After all, rules are only 
guides; they should not be our masters, else 
photography would be a sorry thing, indeed, 
monotonous and dull and completely void 
of imagination. 

To show the texture of snow is very de- 
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It is this department’s opinion that too 
much stress has been placed on getting tex- 
ture into snow lor the reason that if snow is 
photographed for itself alone (as it'nubt 
he if texture is to be achieved) it is simply 
a matter, as we have said above, of proper 
lighting and exposure. But what of the many 
interesting siihject.s that are met with in a 
snow setting and that could not adequately 
he recorded if we exposed for the snow and 


"Falling Snow?” 

let the shadows take care of themselves? 
What of birds feeding m the snow, for ex- 
ample? Indeed, there is a lime for texture 
and there is a time for pictures in the snow 
and while the two may sometimes be recon- 
ciled, common sense and the ability to se- 
lect must decide the issue. 

Concerning the often-discussed photogra- 
phy of falling snow, the accompanying il- 
lustration, “Falling Snow?” shows what 
happens when this is attempted at other 
than a high shutter speed. 

A New Picture Market 

An opportunity on a platter is offered to 
li. amateur and professional alike by 
Life, successor to the old humorous journal 
of that name. Willard D. Morgan, formerly 
of E. Leitz, Inc., announces that he has 
been placed in charge of this magazine’s 
picture requirements, and from the an- 
noimcement it would seem that pictures 
are about all this magazine will buy. The 
publication will continue as a weekly. 

“The whole purpose of this magazine,” 
writes Mr. Morgan, “is to present the latest 
information in pictures. ... In brief, tliis 
new magazine will use photographs by the 


did type of picture, pictorial shots, news I 
photos, the strange and the common sub- 
ject in a new hght aie only a few sug- 
gestions; outstanding cover pictures and 
photographs in natuial colors will also be 
in demand in large numbers. A booklet of 
instructions will be prepared later for dis- 
tribution to all amateurs and professionals 
mterebted in this new publication. The 
magazine will pay for all pictutes used and 
it will consider each photographer as a 
professional just as soon as he is able to 
produce pictuies which can be purchased 
fur publication.” 

Mr. Morgan adds dial he “will be per- 
sonally interested in receiving letters re- 
garding llie sale of pictures to this new 
market” by reader.s of Scientific American 
and intends to answer all these letters per- 
sonally and inform the writers about the 
lec'iiirements of this magazine. 

He writes that his “job will he to locate 
photographers in every city who will be in 
a position to produce pictuies fur L/'/e” and 
to this end is interested “in obtaining the 
following information from all amateur and 
professional photographers for my files”: 

1. Name and address. 

2. Type of photographic equipment avail- 
able. 

3. Time availalde tor photographic work. 

4. Types of pictuies you are interested in 
taking. 

5. Subjects and places you have photo- 
graphed. 

Alsu any additional information that may 
help Mr. Moigan to determine what kind 
of pictures you are in a position to offer 
Lite. Mr. Morgan should he addressed care 
of Life Magazine, 135 East 42nd Street, 
New York, N. Y. 

Casual Models 

T he accompanying “Gamin” and “In 
Pensive Mood” are presented as re- 
minders that the streets are full of good 
youthful subjects who can without great 
difficulty he persuaded to come rn and 
have their pictures taken. It was this de- 
partment’s good lot tune one day to find 
four interesting Negro boys in a theater 
lobby in animated debate as to ways and 
means of getting enough cash together to 
get by the ticket chopper. Although time 
pressed and there were many things to do, 
the impulse to ask them to pose for this 


NEW! "a 

BELL & HOWELL 

FIEMO 8 

TAKES 

rVLL COLOR 

and Black and White 
Movie.s 




The world’s smallest fine movie 
camera ! 

No larger than the palm of your 
hand, it takes brilliant color 
movies; easy to operate, inex- 
pensive to give, economical to 
use — and a joy forever. Uses 
standard Eastman 8 mm. film. 

Drop in the film, sight through 
the fully enclosed spy-glass 
viewfinder, and press the but- 
ton. What you see, you get — 
in color or black and white. 
Four speeds, for fast, regular, or 
s-l-o-w movies. 

Fine, color-corrected F3.5 anas- 
tigmat lens, instantly inter- 
changeable with extra fast and 
telephoto lenses. 

PEICE $4950 


Mail orders 
filled. Write 
Dept. T. F2 
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Viiliies 

nil Mew Ciiiiieriis 
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3x4 cm. Vollenda F4.5 


Vario ) 

i 18.75 

3x4 cm. Foth Derby 


F3.5 Focal plane 

20.00 

3x4 cm. Foth Derby 


F2.5 Focal plane 

27.50 

214 X 3 Vi Wirgin F4.5 


compur 

25.00 
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38.00 

64x9 cm. Bee Bee C.Z. 


F4.5 compur 

39.50 

64 X 9 cm. Bee Bee F2.9 


compur 

49.50 

9 X 12 cm, Ihagee F4.5 


Ibsor 

22.50 

l4 X 24 Exakta F2,8 


focal plane , . 

99.50 

Leica F Chrome Surnmar 


F2 

140.00 

9 X 12 cm. Bergheil 


Heliar F4.5 , 

55.00 


ABE COBEMaS 
EMClIAMiiE, IMC. 

"The House of Photographic Values" 

120 Fulton Street New York 



—u complete 16 MM 

MOTIOIV I'lCTURE 
OUTFIT 


at (I soL'iiig of 

§27.55 


✓ 


SEND THIS COUPON ^ 

Keystone B:l, 100 ft. capacity 

CAMERA 

lens) 

AAlue . . S30.00 
Keystone air-cooled, 300 watt 

PROJECTOR 

Yalue . . S39.50 

FULL PRICE FOR BOTH 

S17.95 






Beaded Easel Serecn 
27'^ X 26^^ value $6-00, 
W’Dll cBcli outiit. 


ACT TODAY 
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department’s camera was irresistible and, 
since a cash offer was made, they accepted 
tyithoiit a moment’s hesitation. 

With flood and spotlight and a fast lens 
to catch the light moment, it was fairly easy 
to get a gioiip ol nimsiial poilraits which 
would not be possible under tlie condition 
of ligliting and locale in which the boys 
were foiintl. There must lie a few ol our 
felhiw-huliliyisls who have at one time 
or another had the experience ol coming 
aetoss an unusual type and wished lliat tlu'y 
could gel a shot under proper lighting con- 
dilioiiH. While granting that cliildien arc 
easier to persuade to come, inside lor a pic- 
ture, adults are not as difficult in this regard 
as migliL be supposed. There is always a 
tactful way of putting it over, depending 
Oil the person approached, and there are 
lew, barring inability to spare the time or 
down-right incurable modesty, who will 
refuse a well-addressed invitation. 


We are Hung 

T hose of our readers who had ihe char- 
ily to see something worth while in our 
picture “Leisure” in the September 1936 
issue of this depaiTmenl may be inlerosled 
to know that it was accepted lor banging, 
under a changed title (“Sunday”), in the 
National Salon of Photography in New 
York City in November under the sponsor- 
shij) of the Oval Table Society ol that city. 

Many fine prints were submitted by some 
of the best workers in ibis country and from 
the relatively small number accepted for 
hanging it would seem that the judging was 
quite severe. Prints were submitted in two 
sections, the pictorial and the leciinical, the 
percentage of acceptances in the former be- 
ing 14 percent, that in the latter 45 percent. 
The total number of prints submitted in 
both groups was 2070, of which only 351, 
or 17 percent, came tlirough successfully. 


All-Metal Enlarging 
Easel 


F or those experiencing “easel trouble,’ 
a new all-metal enlarging easel has re 
cently been -introduced in sizes 8 by 1( 
intdies and 11 by i4i inches. It is called tbi 
B,ete and ^ distributors declare it to bi 
'klltf 'offodni 

lie- annoy 



Build a 
Photographic 
Library 


Leica Manual, by Willaid D. Mnigaii 
and Henry M. Lester- A beautiful book 
of over 500 pages dealing with all 
phases of miniature photogiaphy. It 
coveis such subjects as panoiama.s, 
photomiciograpliy, dental, stage, and 
aerial photograpliy, photomiirals, infia- 
led, and many others. $400, 

Practical Amateur Photography, by 

Wilhaiit S. Dai'ts. Deals with tJie 
u'liole subject from the origin and 
growth of photography to the latest 
tyjies and uses of cameras. 264 pages, 
illustrated. ,$2 40. 

Photographic Enlarging, by Fianklin 
I. Jordan. A. complete ticalisc on en- 
larging, discussing not only the neces- 
sary equipment but all of the daik- 
loom processing dodges which may 
i)e employed, eoinliinalion i)rinting, 
mounting, and lantern .slides. Tl is 
written in a light yet tliorough-goiiig 
inaiinei $.1.70. 

Free-Lance Journalism With a Cam- 
era, by Rufus H. Malliiison. Many 
serious amateur irholngraphers would 
like to know bow to make money with 
theii canieras; Irere is a complete guide 
to that woik, It tells not only bow to 
make salable iiictuies, but also bow to 
market them. $1.65, 

The Fundamentals of Photography, 

by C. E. K. Mm. Not only tells bow 
to lake and finish picture, s but gives a 
.solid foundation of the principles of 
photogiapliy, $1.10. 

Portrait Lighting, by Frank R. Fm- 
prlc. Takes up tlie rapid develoiunent 
ill the last few years of artiiieial light- 
ing for indoor pluitograiihy ,$i,15. 

Modern Development, by F. R. Fia- 
p)i(\ Describes all methods of develop- 
ment, stre.ssiug iiaitieulaily modern 
factorial and Ihenno methods. All for- 
mulas are given. $1.10. 

Camera Lenses, bv Arthur IF. Lock- 
ett. Explains simply and dearly, yet 
with scientific accuracy, all the undei- 
lying principles of lenses, 85r, 

Infra-Red Photography, by .5. 0. 

Raidings. A treatise on the use of pho- 
tographic plates and filra.s sensitive In 
infra-red, Exposui-e and processing ai-e 
fully covered anil many (ornmlas are 
given for sensitizing $1,65, 
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for Advice Regarding Books on 
Any Phase of Photography 
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Universal Daylight 
Developing Tank 


in One 


for Quick, Easy and Convenient De- 
velopment of your own films 
AofmniiiodiitM rolllilm #12", 120, 11", 116 
,inil 36 mill (24 exiiosures) Madu of ai'ld- 
liroot Bnlfflltt, Nu metal [urts ni liiinka No 
Apron Penults (levelnpiiiK, fixing ami wash- 
ing witliout I'einoviiig film fiiiiii tank. Pnee 
$8.50 

BOB Distance Meter 



for Correct Distance at a Glance 

giiwll, fompaet. accurate, and yet low iirlcecl, 
BOB IS the latest word in tllatance meter |ier- 
formance, and value Indicates correct dis- 
tance lit a glance from ii',™ ft. to Infliiltv 
Price with leiilher case $0.50 


PHOTO THERMOMETER 

New — Convenient 

Iiullciitea by heavy, colored lines noriiiiil tem- 
porature and iipiier and lower danger imlids 
Ha.slly reiidalilc, even in diivlti'Ddiu 
No la with paper scale , , $ .85 

So. Ill with gla,ss scale . 1.40 

MIMOSA AMERICAN CORPORATION 
485 Filth Ave. New York, N. Y. 


' .j 1 Of Cameras & Supplies' 

II EMihini lattit invciitiorii, iiiHlioilii" 
W/i^Kgff II Plwtiigfiiiilij iimi ilonn’ Movio Milk* 
" M iiiKi OlTorn iiuiiilriKJs 

IM iniiiiMiiB tiiimi’V-Siivina nioue Bur- 

QUi // 1 kriHpa. I ilnifl. ew Vml fmmm 
* <« < ‘ " "'“Jf hatiafaution gti ifiiu- 

S“"'"^ENTRAL CAMERA CO., Est. 1899 
, '* 230 S. Wabash, Dept. X-l, Chicago, U.S.A. 


M tur u^oil Mlriiisi'Dpes. Bliiiiralais, Wldo 
IlidBi. Dniwliie Sets, fiuncnis, Siirvevliig 
ami Mrloutllle Iiistiuiiieats, Tools, Miiriim 
'iiiulpmeiil, Sporting Giimls, Art Ohjerts lilgliest prices 
Mill day sliipnirat rwelveO. SallatacUim guanmteeil or 
ililntneiit prompllv retiiiaeil 

ELMAN’S, 2300.SA Van Buren, Chicago, Illinois, 


w 


camera barriains await you in this 
Cameraa.lensesien- 

W ^ ^^■'largers, supplies, etc., at money^ 
prices, write for copy now 

BURKE & JAMES, Inc. 6W 
223 W. Madison St • Chicago, Illinois .^ji^ 




jiisled siiniillaniTiiisly willi ime level, and 
extremely wide, filiding clamps iiffer rigid 
Mippiiit fur ihe Ida-ineli masking liamls. 

The Man Behind the 
Camera 

I T may prove monotonous to some of our 
readers to hear so much about the fact 
that it isn’t the camera, but . Never- 

theless, we cannot resist the temptation to 
report that we have it on good authority that 
Cecil Beaton, the famous English photog- 
lapher, who created those remarkable pho- 
tographs for Vanity Fair and is now doing 
the same thing for Harpers Bazaar, did 
most of his pictures for Vanity Fair with a 
3A Kodak and turned to a professional 
8 by 10 studio camera only after much I 
urging and persuasion. Any comment we ! 
might make on this bit of Walter Win- 
chelllsm would be too obvious, so we shall 
let it stand as it is. 

Market Guide 

A new guide m picture markets is 
called “The Universal Photo Almanac 
and Market Guide” which, in addition to 
other useful infoimation, contains a market 
guide which lists “thousands of newspapers, 
magazines, syndicates, calendar maniilac- 
liirers, and others who buy free-lance pic- 
tures.” 

Viscose Squeegee 

A VISCOSE squeegee for wiping sur- 
face iralcr from negatives In permit 
quick drying witluuit water spots has been ' 
inlioduced by Fink-Roselieve Co,, Inc. This 
company, wliich has made life easier for the 
darkroom worker by bringing out a concen- 
trated acid liquid hypo called Fixol, a con- 
centrated universal developer called Qiiino- 
lin, and an exposure compensating fine grain 
developer called GDX, offers in tlie viscose 
squeegee a very convenient darkroom tool. 
It consi.sts of a bent cadmium plated handle 
on each end of which is a section of viscose 
sponge. By squeezing the handle ihe sections 
of sponge may be used to wipe tlie wet film 
strip. 

Over-Printing 

O NE of our readers has chided ns for 
not having divulged sooner the trick 
of over-printing a negative in order to pro- 


Bass says: 


"Hete’s a column of camera 
values — each a catch for some 
thrifty amateur. Order from this 
'ad* ” 



Zeca Gold! 


An unusual purchase: takes 16— V 4 P. 
5x4 cm. Zecanar F:4.5 lens, 

Vario shutter. Automatic opener. |4,,i« 

At Bass special $17«75 

9 vtih F:2.9 lens, Compur m ma 

shutter special $34.50 


Voigtlander 
Duo Bessa 
$2750 


Takes eight 2 'A x 2 ' 
or 16 half size. Evciu- 
I sive shutter to l/125th 
of a sec. A remote release, brilliant and 
direct finder, Voigtar Anastigraat FtA.S 
lens. An exceptional buy. 


New and Used Bargains 
for the Movie fan 

New; 8 mm. Keystone— 3 
§ speeds. F:3.5 lens. Takes Kodak , 
cine film, Reg. $29,95. At Bass $23.96 

New; 8 ram. Keystone Pro- 
0 jeetor, 200 watt bulb, smooth, 
brilliant, regularly $39.00. At a... 

Bass $31.60 


used 

16 

3 

3 

, items 



100 ft. 

De 

Vty 


$22, 

,50 

Camera. 

F;3.: 

1 lens 

at 

Simplex 

Pockette 

magazine 

$32, 


camera. ] 

F:3,5 

lens, 

,50 

Bell 8C Howell Filino 70A, 1" 



Cooke h 

':1.8 

lens 

and case. 

$54, 


At Bass 




,50 

400 watt 

BficH Modei 57 Pro- 
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1001 Ideas 
for the Amateur 




Kou NEED 

WAYS in 
PHOTOGRAPHY 


by Jacob Deschin. The photog- 
raphy expert of Scientific American 
assembles all the latest information 
Oil methods, technic and e([uipinent, 
sparing needless expense of time and 
money for those who want to learn 
one of today’s most fascinating hob- 
bies.Trick photography, angles, “can- 
did” shots, screens, color, retouching 
—all branches are covered in a lucid 
ami practical fashion. 

Illustrated. $2.75 

wiiittoseyiioii.se, 

Wpiit 42n(l Sirt'ol, New York Cvly 


DIATOMACEIE OF 
NORTH AMERICA 

By the REV. FRANCIS WOLLB 

TWENTY-THREE HUNDRED 
FIGURES 

ONE HUNDRED & TWELVE 
PLATES 

We will undertake a reprint oi this splendid, rare old 
work if sufficient interest is indicated. The reproduc- 
tion will list at $5,00, less the usual discounts to 
libraries and dealers ^ Mail subscriptions (without 
check, and subject to publication) to 

FITCH & BARTHOLOMEW 

136 Pearl Street, New York, N. Y. 


KODACHROME MOVIES 

duplicated. Write for details. 
EOUSTON-La GRANGE 

501 Sawjer Street, Lead, So. Dakota 


NEW EDITION 

“The Cissoidal Theory of 
Electricity and Matter” 
iVetu Precepts and Discoveries 

An illustrateO treatise in bilet Ooptcting an 
original an! funilaiiieiital interpretation of 
primordial enetgs' and potentials, showing hon 
our physleal fowea are componantalb’ related, 
together vntli new Ideas canoetiUng raouuni' 
tubes. Si Pages, 

Price SO cents 

THEO. E. FRIEND 


dncc a piclnie btrikingly different finm 
that produced by printing the negative by 
normal exposure. We thought and still be- 
lieve that most of the followers of this de- 
partment are already familiar with this pro- 
cedure, of which one of the most usual ex- 
amples is that of over-printing a sunset scene 
to make it look like a moonlight picture. 
“Manhattan Monolith” is our contribution 
in lliis field— the negative was over-printed 
to provide a semi-silliouette against a faiily 
bright sky. 

Exposure Meter 


An inexpensive exposure meter based on 
ii scientific measurements of light intensi- 
ties for the various months of llie year, the 
different limes of day, weather conditions, 
subject-matter, and speed of the film used, 
is now on the market. Known as tlie “Quick- 
Set” Meter, it is only 4 inches long by I'/a 
inches wide by one eighth of an inch thick. 
By moving one slide to the position corres- 
ponding to the speed of the film being used 
and another slide so that the mark corres- 
ponding to the month and hour is opposite 
the mark indicating existing light condi- 
tions, the meter instantly shows the full 
range of shutter speeds with the coiTe.spond- 
ing diaphragm openings. 

Range Finder for Graphic 


“Amateurs and professional photog- 
xxrapliers wlio use larger film and plate 
cameras need no longer envy llie speed and 
accurate focusing facililios of tlic miniature 
camera,” writes Kenneth M. Swezoy, ol 
Brooklyn, N, Y. “A coupled range finder, 
just developed for the Speed Graphic by 
the Kalari Company, may he attached in a 
few minutes by anyone handy with tools, 
and may be quickly adjusted for lenses of 
any focal length. In use, the photographer 
merely sights through the range finder and 
adjusts the regular focusing screw. When 
the two images of the object to be taken 
coincide, he may press the release, confi- 
dent that the object is in sharp focus.” 



Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv- 
en; possible markets quoted — 
^1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40tii St., N. Y. C. 


WIieiB yfljM wrii.e 
Jiilverlisers 


® The Editor will appreciate 
it if you will mention that 
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Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.R.P.S. 

B esides having a consider- 
able amount of fun with the 
miniature camera, making trick 
“shots,” art photographs, and the 
like, you can also use it for spe- 
cial paying work. This little pa- 
per-hound booklet of 72 pages 
tells not only how to make in- 
teresting photographs that are 
salable to news agencies or mag- 
azines but also gives many clues to 
the very large number of types of 
photographs that can be soli For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.— fl.lO postpaid. 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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{Continued jtom page 41) 

seminalion. The husband, in case he is 
anxious for an heir, is happy that his wife 
will resort to this unusual step to make up 
for his deficiencies— Science Set nice. 

Induction Speeds Hard- 
ening OF Metal Surfaces 

E lectrical induction now hardens 
metal surfaces in a new process which 
definitely will make tremendous economies 
possible in a wide diversity of industries. 
The development, announced to the trade 
as the “Tocco Process” hy the Ohio Crank- 
shaft Company, was hailed in automotive 
ciicles as a great forward step wliich will 
quicken production methods and improve 
the quality of crankshafts for all kinds of 
engines. The method not only reduces 
"hours of surface hardening time to sec- 
onds but produces a scientifically regulated, 
exact result— superior in many ways to the 
surface produced hy the old, wasteful, fur- 
nace treatment formerly used,” it is claimed. 

For the Tooco-hardening, a liigh-frc- 
quency current at high voltage is trans- 
formed into low voltage with high anipcr- 



Set-up for surface hardening only 
the wearing parts of a crankshaft 


age. This current passes into inductor blocks 
which surround hut do not actually touch 
the bearing area it is desired to harden. 
The inductor block current induces a cur- 
rent in the surface of the metal, the induced 
current being the heating factor. 

When the area to be heated has been 
thus subjected to an accurately controlled, 
high-frequency current for the correct 
length of time, the electrical circuit is 
opened and simultaneously tlie heated sur- 
face is quenched by a spray from a water 
jacket built into the inductor block. When 
all the main, intermediate and pin hear- 
ings are hardened, the entire shaft is drawn 
at a low temperature to remove strains. 
Then a final grind completes the shaft, 

The combination of instantaneous pres- 
sure quenching and a split-second heating 
cycle produces a surface hardened zone 
blending gradually into the core with no 


The steel to be used in a crankshaft 
which is to be Tocco-hardened must be one 
which passes the usual inspection tests and 
in addition should be of the fine-grained 
type. After forging, the crankshaft is al- 
lowed to cool slowly, this alone producing 
the necessary normalizing. Then without 
further normalizing or heat treating, it is 
machined, radial oil holes drilled, and the 
journals rough-ground. The final grinding 
operation follows the surface hardening. 

The Tocco process has already been 
adopted by a number of outstanding manu- 
factuieis. 


Deproteinized Rubber 

IS a challenge to the valuable properties 
rx of synthetic rubber-like materials, meth- 
ods have been found which materially im- 
prove the shortcomings of natural rubber. 
One of the most important of these is the 
so-called depiutcinized luhber from which 
small amounts of naturally occureing pro- 
teins have been removed in its preparation. 

Vulcanized natural rubber has the un- 
fortunate failing of absorbing moisture and 
thus altering its electric cliaracteristics as 
an insulating material for cables. By re- 
moving the protein from rubber before its 
fabrication this defect is overcome. In dis- 
cussing the new type of rubber, Boggs and 
Blake in a recent issue of Indiistrid and 
Engineering Chemistry state: “Besides the 
obvious and primary use of deproteinized 
rubber in electrical insulation exposed to 
water, there are other possibilities for it.s 
practical application. A definite part of the 
characteristic odoi of rubber goods is due 
to the raw rubber itself. By removal of pro- 
tein and by judicious use of compounding 
agents, entirely odorless articles may he se- 
cured. Undoubtedly the public will soon 
demand odorless rubber toilet goods. 

“The physical properties of vulcanized 
rubber are seriously impaired by absorption 
of water; tensile stiength, tear resistance, 
and abrasion resistance are decreased ma- 
terially. For rubber compounds which must 
maintain these propeities under more or 
less continuous exposure to water (particu- 
larly warm or hot water), deproteinized rub- 
her is the only proper ingredient. 

“Many surgical rubber goods need to be 
sterilized repeatedly. Ordinarily the life of 
such articles is limited. The use of depro- 
teinized rubber will be effective in prolong- 
ing their service. 

“Ebonite is usually resistant to water ab- 
sorption, but, when the water is warm, ab- 
sorption may he a serious consideration. 
Deproteinized rubber overcomes this ob- 
jection.”— D. H. K, 


Air Pipe From Window 
Helps Pneumonia Patient 

A SIMPLE, inexpensive substitute for 
oxygen in treating cases of pneumonia, 
tuberculosis, or even advanced heart disease 
has been devised by Dr. J. E. Crewe of 
Rochester, Minnesota, and reported to the 
American Medical Association, states Sci- 
ence Service. Dr. Crewe’s apparatus brings 
gently moving outdoor air to the patient 
who, because of problems of transportation 
or expense, cannot have the benefit of oxy- 
gen treatment. 



wisest men of ancient Greece, but 
even now — after 2,500 years — few 
people know their own possibilities 
in any direction — business, profes- 
sional or social. We DO KNOW 
tliat one man or woman steps for- 
ward, assumes responsibilities and 
GETS RESULTS, while another 
hesitates, gropes, stumbles. The prin- 
cipal difference is that one has found 
the way to delve into his untouched 
mental resources, bringing forth a 
wealth of understanding and vigor 
that assures greater achievement. 

Men and women everywhere arc solving 
today’s problems successlully by opplying 
vital principles known to ancient philoso- 
phers. These principles — unknown to most 
people because they have been kept {tom the 
masses who would misuse the wisdom — are 
available to you through association with the 
Sosicrucians (not -a religious organization). 

SEND FOR FREE BOOK 

Find out about this fascinating vay to 
greater Personal Achievement— it might make 
stsrtling cliangcs in your future success and 
happiness. Addtesst Scribe R.M.U. 

ROSICRUCIANS 

{ AMORC) 

San Jose California 



Popular Meehanica Pratt, Deiit.A~2, 206 E.Ontaflo St.. Chicago | 


THE MECHANISTIC AUTONOMY OF NATURE 
with 1935 and I93G supplements cn 

The New Vortex Atom 


131 pages, 27 diagrams 



Oiiamic (liemfstrj tieraaetl, a cartan atom nlifcli 
ulll satisfy the MlmvInE ratiulremaiits . ( 1 ) The slnelo 
valrnre hona must lie panahle of rotation in sivltel- 
fashlon; (2) The dimlile bontl must he incapabla of 
siitli retattan; and (3) In asymmetric coranoiinils flio 
atom must ha capahle ol flexing liack olid (mtli lietwecn 
the dertro and the lew forma without soverlng any of 
the valence homls, so as to be capable o( raremizatlon 
hy heat This new yortes atom will satisfy ALL at 
tlicse rKtuIrementa, Copyrlghti 1S33 and 1934 by 
CatlP Krain. 

Price, postpaid, ?1.00. 

Money niu-st nccorapany order, 

C. F. KRAFFT 

2510 Q St., N.W., Washington, D.C. 


INVENTORS 


BE CAUTIBES 


Beiore I'oii Muhe A More 


ifet Thene FueitH! 


INvKNTlON, liko e\(‘i\llun« is 
•A iit'si — UJU kiuiw wlijii viu -lu* 
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Don't iiuno In the thiik— tet the oom- 
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How to Procoed 


MAIL, 

/COUPON 

■HOviL 


ICLIRENCEA.O'BRm 

& Hyman Berman 


By J. A, Moyer ami R. U. Fittz 

Hebe ioi the first time in one vol- 
ume is a complete treatise. The finst 
lialf of the hook covers theoretical 
fimdameutals and discusses such 
phases of air conditioning a.s air 
filtration, Tefrigeiation. hnniidity 
control, and so on. The second hall 
gives a thorough study of design re- 
quirements, including such features 
as examples of typical air condi- 
tioning designs Yfith the necessaiy 
calculations for theaters, restau- 
rants, food factoiies, textile mills, 
and so forth, also giving attention 
to recent advances in household, 
office building, railroad train, and 
theater applications. — S4.20 post- 
paid, 

SCIENTIFIC AMEFlICAN 
'24 West Ipth St-, ■) 


AUTO DEATHS 

'^WO member.? of the Chicago 
Board of Health have pointed 
out that it i.s illogical to compute 
the auto death rates of a city ac- 
cording to the population of that 
city. They believe — and it seems 
most sensible — that .into death rate.? 
should he h.ised upon auto popid.i- 
lion of the city in question. 
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Joining two window units of pre- 
fabricated glued wood. Right: Draw- 
ing of units used in the system 


Madison, Wisconsin, Houses constructed ex- 
perimentally there in connection with the 
Forest Service wood utilization research pro- 
gram are built up of prefabiicated wood unit 
panels four feet in width and up to 15 feet 
in length. All panels utilize the “stressed 
covering" principle, long used in aircraft 
construction to combine strength, rigidity, 
and lightness; that is, plywood sheets foim- 
ing the panel faces arc glued with moisturi'- 
resisting glue to both .sides of the structural 
framing and thus become a definite part of 
the load carrying system Instead of being 
an additional load on the supports as in 
ordinary conslritction. In ibis way the fram- 
ing members can be materially lightened 
without any sacrifice of strength oi rigidity. 
Joists, for example, have been reduced in 
height from the conventional ten inches to 
six inches. 

The outer wall panels, by utilizing effec- 
tively the strengtli of the exterior and in- 
terior plywood, are 214 inches tliick instead 
of the customary wall thickness of six to 
eight inches. Secure but easy-fitting joints 
are provided by upright mullions with 
double grooves to receive tbe edges of the 
inner and outer plywood. All panels arc 
insulated— the wall, roof, and lower floor 
panels primarily against beat and cold, and 
the partitions and floor panels between 
stones against sound. All necessary elec- 
trical wiring and outlets for servicing tbe 
house can be built into the units. The entire 
system is being developed with a view to 
quick and ready assembly on the site. 

Alternative to the softwood plywood cov- 
erings on tbe standard panels, hardwood 
finish surfaces can be applied to both floor 
and wall panels on tlie interior and paint 
can be used on walls or ceilings. Either case- 
ment or double-luing windows can be used 
and a dioice may be made between (lie 
modern flat root or the conventional pitched 
roof, 

The fact that the system utilizes standard 
parts dues not mean that any two houses 
so built must he identical in design and 
appearance. By interchanging various units, 
different conditions can be met. The use of 
|j,^tandard factory-made parts does not mean 
j ‘‘standard” houses identical in every part. 
Prefabricated houses of widely different de- 
signs can he built with the same standard 
panels, provided a few minor changes are 
made. Industrialization of all-wood housing 
wniilfl aiiWitnig nrefabricated wall, floor. 


Iciials, timbers, sliealliing, siding, rafters, 
lath, am! pldslcr. 

Altliiiiigh lioiisps piodiieed aceurdiiig to 
the Forest Piodiicts Laboratiiiy'.s sy.-iiem of 
prefahrieatiim are not in laigc-.scale pro- 
diietion at tlie piesent time, the principles 
have been adopted in the rapid election of 



low-cost liousc.s, and it is imdeistood that a 
number of manufacturers are preparing to 
launch the production of the essential units 
and the develupinenl of accompanying plan 
.services. 



IMVENTORS 

Write For these Boohs 


( ''AN you answer these questions ’ Hnw do tlie 
U Patent Laws prnteet an iiiveiifor'^ What is the 
(Jist aiiiiple step to take to establish a clfiliii. fo an 
iii\entioii' What kind ot a hki’toii dp drawing' is 
needed'' When la a model needed''' Wliat can an 
nivt'iiloi do t(i .sfM-ure iiimiici.il Wind can lie 

natented? IJtiw (an .1 m.in ao iiboiii bi’lliim aii nivcntiiin'^ 
and ni.tnv oflicr ponils me rii^ei'cd in tlic two Iimilii 
slioun luTC Until of tlicm aie yoiiu foi tlie 



HOW WE HELP 
INVENTORS 

Foi' tliirtv-imm yean, lE 
bus been oiir liiisincsB to 
help iiu'entuii: to assist 
them 111 sf'PLiiiiiK all the 
protection to which they are 
catlilfld. Wp (c'II yno hoiv 
to uuilJ Wc cn- 

deiivoc to keep evpt'iise 
lit a miiiiniuiii nml or- 
ranpo dcfeiri'd p.iViiiciitB 
wlien Fieetlea The farts In 
these hooks rsia ho wortii 
niiii^h id tlio man with a 
pnif'tiral usolnl. salalilc 
Hn’ontHin Wiito 11s a 
rard or Iho li.intlv 
cfnipfin Copies will hr 

sLMiLwitli uur I'OiiiplimLmlo 

m VICTOR J. ^ 

mmtw. 

VICTOR J. EVANS i CO., 1 

Registerfid Palcrt Attonioji, | 

237-A Vittor BuiMina, 

Washington, D. C. | 

.Soiiil lit oiii'f a Wc roiiv ot yiiur tioiil:, JTiitent 
I*i'nlci'timi.'' iiiiO vi'iir liimitli't of ''Kiiniiis- I 

ticns on When iiml How to Sell iiii Invention," | 

Kamo , ' ' ‘ I 

Sircet nnil No. I 


PRODIGY 

4 POOR American country plant 
^ that went abroad and came back 
to make good in a big way, the 
tomato has grown from a 13.9-mil- 
lion-bushel crop in 1915, to one 
that reached over 17.5 million 
bushels in 1935, Much of the in- 
crease was due to the development 
of disease-resistant tomatoes by our 
Department of Agriculture. 


Timber Balance 

F igures often quoted to show that 
America is using up timber resources 
several times as fast as they are being re- 
grown, were called in question by John E. 
Woods of the Society of American Foresters, 
in an address before his colleagues in Wash- 
ington, D. C. Changes during recent years, 
he declared, have gone far toward bringing 
limber production into balance with timber 
consumption. 

The changes involve both an increase in 
tree growth and a sharp decline in timber 
use, he said. The new approach to a bal- 
anced state is of post-depression date. 

“To compare growth and drain on the 
basis of 1929 and prior years is to cling to 
the bad old days," Mr. Woods contended. 
Consumption declined abruptly from a five- 
year average of 36 billion feet of lumber to 
16,4 billion for the next five-year period. 

“Total forest drain for the period 1929- 
1934 is estimated bv Smith in the N.R.A. 


1 SELL PATENTS 

If yon wish to add New Products to your line, 
or have a good Patent to sell, write me— 

CHARLES A. SCOTT 

Esldblhiittl IlKll) 

773 SA Carson Ave, Rochester, N. Y, 


Experimental and Model Work 

Fins Imlrameiits and Pine JIaclilnery 
Imciitloiii lifveloiini 
Hpei'ial Tools, Dio,, Opin' I'littlns, Elt 

HENRY ZUHR, Ins.. 187 Lafayette St., N. Y. C. 


MilVE jm 
mVENTIVE 
MINI)? 

IF SO CASH m 0/V IT 

A well established manufacturing 
concern is looking for inventions 
on moderate priced adding ma- 
chines, lawn mowers, ice cream 
freezers and lawn sprinklers. 

Cash paid for inventions ac- 
cepted. What have you to offer? 

Address Box 700 
SCIENTIFIC AMERICAN 
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BE INDEPENDENT! 

Own end Operate on 
'1rid@©r P©y !try Farm" 

Ona man, fotmorlv an aecmintant, Is iivcragliiR 
$2,50(1 a YUiH' fi'oni Ins l,()()(l-binl "indoor 
farin’', In, stalk'd in a rrmnduled eoni- 
nierdal gur!ii;e llOlnn H. Aiiidt atartad tins 
man and many ntlicra on tho road (o succuks. 

Mr Aniilt, iiiouiiri of the "iniliiiii imulliv t,iiMi'' 
movement, iiiiil liUeriiiitluiinlli' limimi imuUrv S[)e- 
rlidht, Um wiKUmi ii rleliW illustmteil l(i(l-imso 

iKiolt entitled 

"ANewRoadto 
Independence^' 

Mr. Ai'iiiU allows limv you 
I’lin .stiiit 111 II bill II, a'lu'iuto 
nr (Muiily hitt mill Imilil 
UI) II lliiurlslillia luisiiiess 
lltnv Ui soli sii|ioM|iiulltv 
liesh at'b's mid toinler, do- 
lleloin liiollei's illroet In 
Hitiiil ni.sloniti'H. iilsii to 
rcstiiuriintB, liiit(il,s iiiid 
niinlliousea. 

'Cilia biwlt will liili'n- 

diico viiu III a now, nil- 

miiviloii vooiitliiii to wlilili ,,,, 
i-m ran molllalilv iloviilo 
imi't or full tlllKC nioiii Uiiiti uii iiifi liox. 

Money -Back Guarantee 

Send $1 III) (iitliiv We Will iniill j'ini llila liiiolt, inisl- 
liiilil. If not fully (lull, lied, leluiii the hook within ,5 
iliiys. Vonr uniiiey will lie lii'iaiiiillv refumled. 

MIITONH. ARNDT 




liy iilil (i(,lalilliiliiid Him, to riiht new line, 5 and Hie 
NiimHIkii, 'l'n,V .\iiliiii, Miit.d Ailitni.vn, ete, I'lia lie dime 
III iiiiy Slain* rnuni ami iin eviiei leiiea neeweiiiry in wo 
(uHiIhIi full liisinielliim wllli aidulds. A rare oiiiiiiitun 
llv lllfi'l'IlH! IiiNidlllllllell fill hli; hlKillli'HS, If liilerraliMl 
In (Invallni! .voiir siiiini nr full lime to iinillliilili' watk 
wrllf AT (INCH ns we iirn linw clDsirii' iii'r.nii'eiuenlH 
(nr 111117 aniilily of niir tiiiniH, 

METAl CAST PRODUCTS CO. 

IGlIii Bustoa Roail Dopt. S. Now York, N. Y. 


ARMY-NAVY Bar^a^ 

IlavcrasrlES ,7!i 1 Cart, Holt , fiO 
Miielirti'-hnlii , $l,rill Idlnt jihUil $li a.I 

aii'iiij' siiddli) $!1,B5 1 M/L allot Blin $lsn 
SprlnDficlil rlllo, clii. 43/70. 3J'/s" liarrol 54,25 
liltifi eiitidnu, 3iU paj'OS ill plstuls, armor, 
BUns, dnitscrs, olf , laallEd for 00 rents. Now 
Bprelal rlieular for Hr btainp 
/istdiiiiniirii mas 
Francis Baniioriann Sans, 501 B'way, N. Y. CHy 




WHY NOT»ii;r,?;-V,;Vi: 


EnHiorliiB IjiittiirflliYH^itinofltHi I Imv liumlrodH <if 
liliitlti for nelli'dliiiiiii. Sutno vmrtli 1il tu S7 tnwli. 
Himulfl oiiUliiur Wdrlc with luv IiiHLrtii.tiiiijfl, ijiu- 
tiiron, iirlcn Imt I'nilil, l^louHiiro. Hoiid IDc (not 
Rtiiiniiti) (ur IlliiHtniii'il ProHRCtitiin. tcriiiu, be- 
fore saniline LiUtt^rJIioa 


NEW AROMATIC ADDER, $4,75 

Makes adding easy, it'.s norurato, 
(lulek, dviralilo and easily opeiatcd 
I iipnritySBolnmna. Haves time, hraln 
Vwnrk and ci'roia, 80,0(111 ptrasrd 
I owners, Fully BUaranlrrd. I’llre 

delivered. Agents wanted. 

J. H. Baaselt & Co., Dept. 16, Boa 302, Altndena, CalKornla 



^^Don't-Snore'' 

A amaU, gold device prevents snoring, mouth- 
breathing. $1. Satisfaction or money back. Cir- 
cular free. D, N, THAXLY Co„ Washington, D. C, 



These Instiuments are made 

m sevetal slaca. No loose 

parts, eaeti unit Is complete 
with a board and triitisparent 
graduated drawing atUrhment. 
Btonao Beatings for accutasy. 
Get 1937 Literature. 

5212 Euclid Avenue 

Pt.uil»nU nhin 


The same report carries an estimate of 
growth for the same period of 8,900,000 
cubic feet. 

“We recognize that production and loss 
at the old rale put too great a burden upon 
our growing capacity. But leduced consump- 
tion and incieased effectiveness of protec- 
tive measures have put us practically in a 
state of balance. The job now is to complete 
the extension of management to all our 
lands— both public and private— and build 
up our pioductive capacity.” 

The accelcialed rc-growth of our tinibci 
is a in-regional affair, Mr. Woods stated. 
Ill llie still unexhausted Northwest, Imnber- 
men have at last learned the lessons of more 
couservalivc cutting, belter prolccLion 
against lire and other natural agencies of 
destruction, and provision for reiilacement 
on cutover lauds. 

Instead of liecoining a barren waste of 
treeless flats and liills, the South “in two 
decades has become a potential yellow pine 
farm, now growing iijion half of its pine 
lands (according to Inman Eldredgc) 
18,000,000 cords of wood each year. As ibis 
great plant swings into production, as ihe 
small tiees become big ones, the annual 
yield of sawlimher and pulpwood may cx- 
rced in volume the yearly oiilpul of old- 
growth pine ill the old day.s.” 

The Northeast, Mr. Woods continued, is 
growing more limher llian i.s being cut. 
Only in the North (lerilral and Lake Slates 
region does growth lag bchiiiil depletion. 

A brisk building lioom, .such as is now 
apparently gelling under way, might, pul 
Mr. Woods’s optimistic calculations to a 
severe test. On the other liaml, more eco- 
nomical use of liiinher through recent lech- 
nolngical advances could do somcLlilng 
toward offsetting an excess demand. 

At any rale, it is something of a novelty 
to hear a nute of cheerfulness out of the 
tall timber, after so long (and justified) a 
winter of gloomy alarm . — Science Service. 


FARM PONDS 

^HAT a water hole for cattle 
must have considerable depth is 
indicated by the fact that in the 
five summer months 200 head of 
cattle will drink nearly an acre-foot 
of water — 352,850 gallons — at the 
rate of about 10 gallons of water 
for each animal daily. 


¥e Chew Far More 
Than Our Ancestors 

T he charming girl who gnaws a ham 
bone at the dinner pa'ty is not being 
sensibly primitive. Giving the teeth this sort 
of hearty work-out is not done in primitive 
society. So the Arctic explorer, Vilhjalmur 
Stefansson, declared in an address at the 
annual banquet of the American Dietetic 
Association, Science Service reports. 

“Between the dentists and the Fletcherlz- 
ers, we chew today far more than our primi- 
tive ancestors,” he stated. Dental reasoning, 
he said, has gone astray by assuming that 
the Eskimos, with their fine, healthy teeth, 
would chew at least as much as we. Then 
the argument is built up by picturing Eski- 
mos as extraordinary chewers. 

tjnrn. - ' ' ...c .1 ri t 


way illustrated by the charming girl, they^ 
develuped and retained excellent teeth 
through much biting and chewing of lough 
and coarse food.” The point overlooked, he 
continued, is that primitive people have had 
tools since Stone Age days, and carnivorous 
primitives have one single method of hand- 
ling meat, practically everywhere in the 
woild. 

The proper primitive way of eating wa^ 
then shown by tlie explorer, who has lived 
for yeais among Eskimos, eating their meal 
diet; “You take a good-sized piece of incut 
in your left hand and a knife in the right,” 
he explained. “With your front teeth you 
nip lightly into the edge of the piece, just 
so you get a good hold, and then you cut 
111 front of your lips. This piece of meat is 
not likely to he larger than the one you 
cut with knife ami fork when you dine 
politely oil a sirloin.” 

In actual fact, Eskimos chew their food 
less than almost any other people, said Mr. 
Stefan.sson, and their native meat diet does 
not massage iheii gums with coarse food. 
Yet not one cavity has been found in any 
tooth of any Eskimo who died before his 
food was Europeanized. The Eskimos are the 
only people known, past or present, who 
have this 100 percent lecoid of no decayed 
teeth. 

The popular belief lliul Eskimos chew 
skins a great deal in preparing them for 
clothing, lliiis gelling dental excrei.se, was 
(leelured “greully exiiggeralcd.” Allrihuling 
the Eskimo’s good leclli to his exeliisively 
meat did, which includes many parts of 
ihe animal nol fculiireJ in civilized man’s 
order of meal, Mr. Stefansson said: “AH do- 
ficieney iliseuses seem always absent from 
people living wholly on meat. In view of 
much di.seiissed theories it is well to specify 
that certainly ihcie is never a case of scurvy 
and almo-st certainly never one of rickets. 
Tooth decay is absent, pyorrhea is rare or 
absent. Teeth when ground down, as by sand 
in drictl meat, seem never to wear wholly 
down to the pulp so as to result in alveolar 
abscesses.” 

Cancer has probably never Ircen reported 
from Eskimos still living on their native 
food, the explorer commented. 

ll is a reasonably sure conclusion, he de- 
clared, that “you can be healthy, and live 
at least the Biblical three score and ten, on 
a vegetarian diet, on a meat diet, or on a 
eorabinatiuii of the two.” 


Useful Products from 
Fungi 

M icroscopic fungi ol certain vari- 
eties produce gums described as 
stringy, creamy, gelatinous, pasty, doughy, 
rubbery, leathery, or crusty, which may be 
important as industrial materials. These 
products of fungus growth have been used 
in Germany to make a leather substitute and 
are suggested as binders, adhesives, coating 
agents, and oil- or grease-proofing media for 
the cellulose and rubber industries. “The 
value of these materials in the manufacture 
of animal feeds has been repeatedly demon- 
strated,” according to J. R. Sanborn writing 
in hduslrid and Engineering Chemistry. 
“Positive evidence is also accumulating 
which points to their peculiar adaptability 
to human nutrition and food preparations. 
Results obtained suggest unusual applica- 
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inr valuable chemicals. It is even possible 
to develop certain specialty articles which 
may be rendered particularly desirable be- 
cause of the activities of micro-organisms. 
Several kinds of low cost raw materials are 
available for the cultivation of these or- 
ganisms such as waste sulfite liquor, mo- 
lasses distillery slop, cereal mashes, slop 
from starch manufacture, wood residues, 
and corn syrup.” These food uses are quite 
aside from industrial applications which 
seem to offer important possibilities.— 

D. H. K. 


So That’s The Reason ! 

M ost persons who are nearsighted or 
have astigmatism get themselves eye- 
glasses to correct the visual defect and go 
unhampered about their business. These 
.lather common defects, however, are held 
responsible for some of the vagaries that 
puzzle the ordinary viewer of modern art. 

How nearsightedness or astigmatism in 
the artist’s eyes can make him draw or 
paint pictures that look queer (eccentric? ) 
to the rest of us is explained by a Los 
* Angeles eye specialist. Dr. Lloyd Mills, in 
^ a report to the scientific journal, Archives 
0 } Ophthalmology. 

What we see, he explains, is a combina- 
tion of images produced by the central part 
of our eye-lenses and the peripheral or outer 
parts of them. In order to draw a picture 
of things as we see them, the artist must 
preserve the normal proportions of these 
two kinds of sight in his drawing. This is 
particularly so since it is the peripheral 
sight that is most sensitive to color. When 
the artist doesn't have normal vision, his 
pictures may appear “queer.” 

Dr. Mills first became interested in the 
effect of eyesight on art when an artist came 
to him for treatment. This man produced 
paintings which were remarkable for fine 
use of color, but the drawings were some- 
times distorted. This turned out to be due 
to astigmatism, but unfortunately, when 
glasses were supplied that corrected the 
astigmatism, the artist had trouble in getting 
the color effects with which he had pre- 
viously had so much success. 

» Short-sightedness, a condition found par- 
^ ticularly among the educated classes, is 
especially frequent among artists, and has 
much effect upon their drawings. In short- 
sighted individuals, the acuity of vision with 
the central part of the eye is decreased, and 
they are forced to use that of the edges of 
the eye. This, thinks Dr. Mills, accounts for 
the work of Cezanne, Renoir, Gordon Craig, 
and George Grosz, the cubist. Pissarro had 
repeated abscesses of the cornea of the eye, 
and Van Gogh and Gauguin had mental dis- 
eases, which accounts for their drawings’ 
eccentricities . — Science Service. 


16-Millimeter Color 
WITH Sound 

A 16-MILLIMETER projection print 
that measures up in respect to sound, 
-color, and quality of picture to standard 35- 
I millimeter film, and may be produced at a 
cost as low as that of black and white, has 
been developed by the engineers of the 
Motion Picture division of the Cinauda- 
graph laboratories at Stamford, Connecticut, 
m-nneratinn with Mr. George 


ductions Inc., a subsidiary of Electrical Re- 
search Products, Inc. 

The new print is made from standard 
negatives, taken with standard camera 
equipment and by existing color methods 
including Bi-pack. Hence, any 35-milli- 
meter standard negatives in color or black 
and white can be duplicated and repro- 
duced with the utmost fidelity. No departure 
from existing methods in the taking of nega- 
tives is required. The entile story is in the 
printing of the 16-millimeter positive. 

This new projection piint is made on 
standard raw stock now universally used in 
making black and white dupbcates. Two 
printers are reqiiiied, one foi the sound 
track, which is printed full size by contact; 
the other for the picture, which is reduced 
in size. 

Projection is made by a portable pro- 
jector through duplicate lens with filters 
for color ; and a single clear lens for black 
and white. The change from black and white 
to color takes but a few seconds. 


PETROLEUM PERFUME 

^LTHOUGH to the average per- 
son petroleum means gasoline 
and lubricating oil, it is a large 
source also of candles, chewing 
gum, drugs, perfumes, paint, pre- 
servatives, printing ink, cleaners’ 
solvents, waterproofing, alcohols, 
anesthetics, and so on. 


“Not to be In- 
terpreted ” 

I N the cerebral cortex of the orang-utan, 
of Borneo and Sumatra, are what may be 
the first rudiments of the brain structure 
of speech. Such is one of the findings of 
Dr. Cornelius J. Connolly, professor of 
physical anthropology of the Catholic Uni- 
versity of America, who has just completed 
an intensive study of the cortical patterns 
of approximately 50 species of primates 
from lemur to man represented in the pri- 
mate brain collection of the Smithsonian 
Institution, the largest in the world, which 
has been assembled by Dr. Ales Hrdlicka. 

Actual speech, so far as known, is an ex- 
clusive accomplishment of liuman beings. 
It requires not only the ability to make 
finely differentiated sounds but the abibly 
to associate them in the memory with ob- 
jects, ideas, and emotions. This associative 
process is believed by many neurologists to 
be centered in a part of the cerebral cortex 
known as Broca’s area. It is found in both 
the right and left frontal lobes of the brain 
in regions marked off from the rest of the 
cortex by well-marked depressions known 
to anatomists as the “inferior frontal sulci.” 

Depressions which can be identified with 
these sulci appear for the first time in the 
entire primate series, Dr. Connolly finds, in 
the cortex of the orang. Nature has, in a 
sense, “staked off” a lot upon which the 
vast structure of speech eventually will be 
erected. There is no evidence of such a 
separation in the gibbons whose brains were 
studied by Dr. ConnoUy. It appears, even 
more notably than in the orang, in the 
gorilla and chimpanzee. 

None of these three higher apes, of course, 
has the gift of speech, as the term is under- 



A whole shop fullof tools in one. 
Does away with slow hand 
work. Plugs in any light , 
socket AC or DC, 11 Ov. 
IS.OUB rpni. Uses IIW Jiffet- 
ent accessories— srinilB. pol- 
ishes, routs, drills, cuts, 
C.111E5. sands, saivs, sliaip- 
ens, engraves. 

Get A Demonstration 

atHardware,Dept-Storc3, 

Tool Dealers or order on 
lODavMoney-BackTiial. 
$10.75 and up postpaid, 3 
Accessories Free. DeLuxe 
Model $18.50, with 6 Ac- 
cessories. Catalog Free. 
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Faster 
Better Jobs 

Project Book 

and Profit with a ffan- 
workjnKplans formak- 
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GEARS 

In Stock— Iramediatc Delivery 
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MODELBUILDERS ! CRAFTSMEN ! 
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AGENTS-aLETTERS 

For Store Fronts and Office Windows. Anyone can 
put them on. Free samples Liberal Otter to gen- 
eral asents. Write tu-day for teirltors 
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THE ONLY ORIGINAL 

ROSBLOOM'S 

Self-Study Diesel Course 

Written So You Can Understand 


Within Reach of .Any I'CKon of Limited llcaiii. 

DIESEL ENGINEERING INSTITUTE 
443-445 Hoboken Ave. Jersey City, N. J. 
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Offers you college education majuring m aviation 
Kijiii JJtj-wfi'U I'liuists lead to U S deuieei in I■*lufe^sJlmld 
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The Midget Slide Rule 
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fvci liiivp. Di. Coimolly’s lindins must not 
lie inlet pieleil lo mean lliat llie antlmipoids 
llieinselves are in llie proee.ss nf evolvinir 
mill .speaking animals. 

The orang and llie two liiglier apes appar- 
ently have Stopped just on the threshold of 
speech, insofai as tlie surface pattern of the 
hram is concerned. They have the cortical 
material probably necessary for voluntary 
laiynx and tongue movemenis, bul the issu- 
ing sounds are not hooked up and systema- 
tiaed willi memoties. 


ROADS 

^HE total road mileage of the 
world is 9,268,397, or one mile 
of road to every 5.3 square miles 
of the total land area of 49,41 1,882 
square miles in the world. The 
United States has one mile of road 
for every square mile; Japan, one 
for each 0.2 square mile; France, 
one to each 0.3; United Kingdom, 
one to 0.5; and Germany, one to 
0 . 8 . 


Biological Inhibitory 
Rays 

AT llie red edge nf tin* invisihlc in ihe 
x\ spectrum lliere is a uarniw liand iif 
liglil waves which liave a poweifid and 
liillierld unsuspecled hiohigical inhihiliiry 
edecl. Tliis disciiveiy, anmmnccd in a jiiiiil 
papei liy Lewis II. Flint, of the Depait- 
nieiiL of Agriculluro, and E. D. McAlister, 
of the Smillisonian Institutiim, came about 
as a result of fnrlher studies of die germina- 
tion of dormant lettuce seeds when exposed 
j to radiation. 

Previous studies by Dr. Flint had demon- 
sltaled that such seeds could he made to 
germinate by exposure lo red, orange, and 
yellow light, and inhibited from germinat- 
ing by irradiation with green, blue, and 
violet light. The inhibitory effect was gen- 
eral for this upper end of the visible light 
spectrum, hut reached its greatest intensity 
at wavelengths of about 4200 and 4800 
angstrom units in the blue-green region. At 
the same lime studies at the Sinitlisoniaii 
Institution had demonstrated that the 
green-hlue-violet region was in part respon- 
sible for the curious phenomenon of bend- 
ing toward the light, called pliototropism, 
by inhibiting the growth of the plant shoot 
on the side radiated by those wavelengths. 
Here also tlie greatest effects were found 
in the two regions of 4200 and 4800 angstrom 
units. 

These two regions thus appeared to be of 
fundamental significance in the complicated 
relationship pattern between light and bin- 
logical activity. The discovery of an in- 
hibitory wave band, so far as the germina- 
tion of lettuce seeds was concerned, more 
powerful in its effects than the entire green- 
blue-violet end of the spectrum, came as a 
complete surprise. This band lies around 
the critical wavelength of 7600 angstrom 
units, at just about the point in the red 
where light ceases to be visible to the hu- 
man eye. 

Ordinarily its effeat would be masked 
by the stimulating effect of the wavelengths 
surrounding it, especial}?,, in-sunlight, Per- 
; ^s,, tounatdr, fojr vegetatiptirTT^lthough 


^lialeil only willi li'lhiee seeds— I he solaij^ 
ladialiim in this nelglihorhood is greatly 
ledueed, uwitig, it Is believed, lo its ali- 
soipiion pailly by oxygen in ihe almosphere 
of the sun aiul partly by water vapor in the 
almosphere of the eailli. Nolwillistanding 
this absorption, however, the energy of solar 
ladiation at this point is laige. 

Further studies of the possible effective- 
ness of this region in lespect to the get- 
mination of other seeds and in respect lo 
other phases of light sensitivity now ate in 
piogiess. 

Lead Head Nail 
Doesn’t Pull Out 

T he new Anchoi lead headed nad for 
galvanized roofing, recently introdueed 
by the W. H. Maze Company, is said not 
lo draw out or woik loose, thereby eliminat- 
ing a common Irmible. To gain holding 



Lead heads and anchor rings 


jiowcT, this nail employs llie well-known 
principle of an anchor, the anchorB being 
arranged in rings about the shank as illiis- 
trail'd. The inanufactiirerb point mil that 
litis prineiple, on a lead headed nail, is 
siipi'i'iur lo a screw hecaii.Bc il does iiol twist 
the head loose and cannol twist out back- 
wards. 

200 New Plants 
Patented Since 1930 

D espite the fact that over 200 plant 
patents have been granted by the Uni- 
ted States Paleiit Office since such patents 
on dowers, fruits, and vegetables became 
legal in 1930, the field of palcnled plants is 
virtually imlotichcd, Material prepared In 
connection with the Centennial Celebration 
of the American Patent System shows tlii.s 
fact as a logical conclusion, according to 
Science Service. 

Here are some of the future possihililies 
of the effect of plant patents on everyday 
life: 

1. Forest trees grown as an annual crop 
the same as oats and potatoes. 

2. Oranges and bananas grown outdoors 
in Maine. 

3, Apples and peaches six inches in di- 
ameter. 

Such apparent fantasies appear remote a 
the prpaeiit time, but much less so than tin 
idea, ,of,the,^a4io or airplane seemed to ih 
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jittseiK pali'iil syalciii wa^ jiM 
(lueeii Eli/ai)elli, ll is ilisclusod, yanled 
whal weip viitually llu‘ first plant patents - 
except in name—in the faniniis raoniipnlies 
ii-iven to favored individuals for excliisivi! 
lifflits to flax, hemp, cuiranls, and medicinal 
and dye plants. 

In the early American colonies, monop- 
olies of any form were extiemely unpopular 
Most of all the dislike was centered on 
any plant which was considered the gift of 
nature for all to use as they liked. No one, 
at that time, foresaw possible research and 
invention aimed primarily at bringing new | 
and different plant forms, intentionally and j 
for profit. Thus agitation for plant patents j 
continued from 1868 until 19,30 hefme it I 
was finally enacted into law. I 

Here are a few of the patented fruits, 
flowers, and vegetables which you can buy 
today; Apple, apricot, avocado, blackberry, 
carnation, cherry, chrysanthemum, dahlia, 
gardenia, gladiolus, grass for golf greens, 
grape, grapefruit, peach, pecan, plum, rose, 
strawberry, and waterlily. 

One Motor for German 
Submarines 

H ector C. bywater, the naval coi- 

respondent of The Dailj Telegfaj)h, 
London, has lecently ri‘ported cleveloiimeiu 
in Germany of a new piopiilsion unit for 
German snlimaiines which oliviales many ul 
the dangers hitherto picscnl in siihmaiine 
operation. This new motor operates on the 
surface on the Diesel coinpression-igniiion 
ptinciple, lint when submerged it is opei- 
aled by hydrogen and oxygen. The tiiost 
quickly recognized advantage of this is that 
the storage batteries, which often consti- 
tute one third the tonnage of a siibraaiine, 
are no longer necessary. Added to this is 
the fact that the danger of generation of 
chlorine gas, caused by ocean watei seep- 
ing into the batteries, is removed. 

The motor is driven on the Diesel prin- 
ciple using oil fuel while the craft is on the 
surface. But these motors also drive dy- 
namos, which, irr turn, generate current for 
working a high-pressure elect rolyzcr. This 
apparatus breaks distilled water up iulu iw 
chemical constituents— two parts of liydni- 
gen to one of oxygen. These gases are stoied 
separately in bottles at high pressurc and 
are used for operating the motor when the 
craft IS stihmergeil. 

Pocket Planet Broad 
Jump Records 

1 ET us consider two approximately spheri- 
j cal bodies, the earth ami a hall weigh- 
ing one pound. So long as the hall is at the 
earth’s surface it will weigh one pound. 

Let us next srrppose we could take the ball 
out to the moon. Since the muon attracts 
bodies at its surface with a force only one 
sixth as great as does the earth, the ball 
would weigh one sixth of a pound. If we 
could throw the hall 100 feet on the earth, 
we could throw it 600 feet on the moon with 
the same effort. 

The moon’s low gravitative power would 
"affect ns in a way similar to the effect on 
the ball. If orr the earth we were counted 
among the first-class broad jumpers who 
can make a running broad jirmp of 25 feet, 
then, assuming equal speed at the take-off, 
Btte-cnultLJumT) six times as far. or 150 
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The case nf the liigli jump is not dlspiiscd 
of so easily, in popular books on astronomy 
one sometimes reads that if a man could 
jump over a bar set at six feet on the earth 
lie could clear a bar set at six limes that 
height, or 36 feet, on the moon. This state- 
ment is not collect. If we watch a high 
jumper on the earth we will see that when 
he is above the bar Ins hmly ts practically 
horizontal. This means that his center' of 
gravity is not over seven feet above the 
ground when clearing a bar set at six feet. 
When he is leaving the ground the center 
of gravity nf his body is already about three 
feet above it. In making tire jmrrp. there- 
fore, he Iras raised Iris total weight only four 
feet. His jutttp, as measured, is, therefore, 
about two feet in excess of the height 
through which he raised the center of 
gravity of his body. On the moon, there- 
fore, he cnuld clear a bar at 6 times 4 plus 2, 
or 26 leet, and not the 36 feet which is 
often given. 

Marry of the asteroids are probably not 
over eight miles in diameter, or one one- 
thousandth the diameter of the earth, If one 
of these had the same density as the earth 
the value of its surface gravity would be the 


or one une-lhoiisandilr. If we conk! be trans- 
jinrted to such an asteroid and live we 
would have most extraordinary experiences. 
For example, a high jumper who could clear 
a bar at six feet on the earth (4 plus 2) 
could rise to a height of 1000 times 4 plus 
2, or 4002 feet, on the asteroid. On the earth 
such a jumper is oft the ground about one 
second, while on the asteroid lie would be 
off the ground 1000 times that long, 1000 
seconds or 16.7 minutes. He would prac- 
lieally float upward for half that time and 
downward dining the other half. 

A broad jumper who could make a jump 
of 25 feet on the earth would have a still 
more thrilling experience. Assuming the 
same speed at the take-off, the surface grav- 
ity of one one-tlimisandtli would enable him 
to jump 1000 times as far, or 25,000 feet. 
Since the asteroid is only eight miles in di- 
ameter this means about one fifth of the 
circumference of this body. At the height 
of the jump he would he about 3000 feet 
above the ground. For spectators at the 
take-off, the jumper would disappear over 
the horizon long before he landed.— fro/. 
E. A. lath, oj Carkton College at North 
field, Minnesota, in Leaflet 94 of the Astro- 





LEGAL HIGH-LIGHTS 


Patent, Trademark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MU NN, LL.B., Sc.D. 

New York Bar 
Editor, Scientific American 


A Bill Worth Watching 

A WELL known Congressman, who has 
introduced many bills of far reaching 
effect, proposes to introduce dining the 
coming session of Congiess a bill which, 
if enacted into law, will revolutionize many 
pliases of our present marketing system. 
The bill proposes to make it unlawful for 
a manufacturer or for an affiliate of a 
manufacture! to transport in interstate com- 
merce any article or material produced by 
that irianufaoturer for sale or distiihulion 
at retail either by the manufacturer or by 
an affiliate of the mamilacturcr. Should this 
bill be passed by Congress, the various 
manufacturing and producing organizations 
which either sell directly or through the 
raediuin of a subsidiary or an affiliate cor- 
poration to the public will have to change 
their method of doing business or go out 
of business altogether. It is understood that 
the bill is aimed principally at the large 
chain store organizations. However, it would 
affect all types of industry. 


Be Discriminating 
When You Discriminate 

TN its first attempts to enforce the Robin- 
son-Patman Act, which has been vari- 
ously refeiTed to as the “anti-chain store” 
and the “anti-price discrimination" law, the 
Federal Trade Commission filed two com- 
plaints against prominent cheese manu- 
facturers, alleging discrimination in prices 
between different purchasers, and anotlier 
complaint against a manufacturer of floor 
covering material and a prominent mail 
order house, alleging that the manufacturer 
had given, and the mail order house had 
knowingly received, a discrimination in 
price in certain merchandise sold by the 
manufacturer to the mail order house. 

These proceedings, if carried through 
to the courts, will tes| two of the most 
important sections of the Act, namely, Sec- 
tions 2-A and 2-F. The first section relates 
to the giving of price discriminations by a 
seller and the second section relates to 
knowingly receiving discrimination in prices 
by a purchaser. These proceedings are 
brought under the portion of the Act which 
empowers the Federal Trade Commission 
to enforce it. In addition to giving the 
Federal Trade Commission power to en- 
force the Act, the Act also contains pro- 
visions making certain violations criminal 
offenses. At the time of writing no pro- 
ceedings have been brought under the 
criminal provisions. Should the Federal 
Trade Commission find any of the com- 
plaints justified, it is empowered to issue an 


desist the practices complained of. The or- 
der of the Commission is then subject to 
review by the Federal Circuit Court of 
Appeals which can either enforce the order 
by gianting an injunction or can modify or 
set the order aside. 


Codes — ^by Another Name 

CINCE the NRA was declared imconsti- 
^ tutional by the Supieme Court, and es- 
pecially during the last few months, there 
have been an increasing number of appli- 
cations made to the Fedcial Trade Com- 
mission by various Trade Associaiion.s [or 
permission to draw iiji fair trade practice 
rules to govern the parlicular industiy 
which the Trade Association represents. 
The trade practice rules resemble .somewhat 
the Code set up under the NUA willi the 
exception that they do not include any 
labor provisions but deal solely With trade 
practices, as the name indicates. The rules 
are drawn up by representative.s of the 
industry and are then submitted to the 
Federal Trade Commission lor approval. 
The rules are usually divided into two 
groups, the first group dealing with prac- 
tices which in the opinion of the Commis- 
-sion constitute violations of the law, and if 
any member of the industry violates any of 
the rules in the first group, the Commission 
will take steps to enforce it. The practices 
covered by the second group are not recog- 
nized by the Commission as violations of 
the law but merely as expressions of the 
industry on the question of ethical trade 
practices. 

Some of the rules already approved by 
the Commission contain interesting provi- 
sions which might prove of importance in 
the stabilization of an industry, such as 
prohibitions against selling below the cost 
of production or selling below price lists 
which the seller has circulated. Most of the 
approved rules also contain provisions re- 
lating to price discrimination, interfering 
with the customers or employees of a com- 
petitor, and the imitation of labels and the 
like. 

The Federal Trade Commission has been 
ready to approve such rules for many years 
but it has only been within the last few 
months that any appreciahle number of 
applications have been made to the Com- 
mission. It appears as though this may be 
a development which will have a far reach- 
ing effect upon American industry. 


Watch That Disclosure 

TNVENTORS and manufacturers frequent- 
■*- ly inquire as to the liability of a manu- 


a patent, an invention which the inventor 
disclosed lu the manufacturer. This question 
came before two separate United Stales 
Circuit Courts of Appeal within the last 
few yeais and both of them decided that 
where an inventor before apjdying for or 
leceiving a patent discloses his invention 
in confidence to a manufacturer and the 
manufacturer makes use of the invention 
without the consent of the inventor, the 
inventor is entitled to compensation or 
damages for the use of his invention even 
prior to the date of his patent should a 
jiatent be gianted. In both of the cases 
referred to above, the inventor ultimately 
secured a patent for his invention on one of 
which the patent was declared invalid, but 
the interesting feature of the two cases 
resides in the fact that the inventor was 
allowed damages for the period during 
which the invention was used prior to the 
gianting of the patent, not on the theoiy 
of patent infringement, but on the theory 
of breach of confidence. 

In one of the cases the Court held tliat 
it was not necessary that the invention be 
expressly submitted to the manufacturer in 
confidence but the mere fact that the manu- 
facturer requested that the inventor disclose 
the invention to iiim wius sufliciciit to con- 
stitute confidential relationship, Inveulors 
seeking to protect themselves under the, 
doctrines laid down in lhe.sij two cases 
sliuuld take such precautions as to enable 
them to jmivi! that their invi'iilions wine, 
siibiriitteil under circunislances wliicii would 
give ri.su to a confidential relaiionsliii). 
Manufacturers seeking to pnitcct them- 
selves from unjustified claims of breach 
of confidence, sliuiild preserve careful rec- 
ords of all inventions conceived and de- 
veloped in their organization and of all 
di.sclo, sores of inventions made by outside 
parlies. 

These cases serve to emphasize the im- 
portance of making and preserving complete 
records of all inventions in the manner out- 
lined in the article entitled “A Weapon fui 
Inventors,” which appeared in the August 
1936 number of Scientific American. 


Utility in a Game of 
Cfiance? 

TN an interesting case of rather recent viii- 
tage, a Federal District Court has re- 
vealed the hereditary American moral 
position on the question of gambling by 
declaring that a patent on a mechanism 
of the class sometimes referred to as “slot 
raacliines" was Invalid and lacking in 
utility. The owner of the patent contended 
llial the patent related to a vending rna- 
cltiiie. The device in quostinn consisted 
ol a cabinet with glass walls having a nuni- 
ber of articles of merchandise on display 
therein and in which was located a beam 
and scoop. By manipulation of the handle, 
the customer could adjust the position ol 
the scoop and in this manner attempt to 
grasp some particular article therein. The 
Court took the position that the device 
could not be manipulated by the customer 
so as^to deliver with certainty the mer- - 
cliaiidise he may desire and for that reason 
the patent was held to be lacking in utility 
and therefore invalid. The Court stated: 

“I do not believe the progress of science 
or the useful arts wiU be aided hv this 
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(Bulletins listed as bews obtainable through Scientific American can be supplied only by mail) 


Safe Motoring on American Highways 
is a typescript of a broadcast interview 
between William O’Neil, President of Gen- 
eral Tiie and Rubber Company, and John 
B. Kennedy, noted news commentator. It 
gives Mr. O’Neil’s opinions as to highway 
safety, ftite for Bulletin 137 A to Scientific 
American, 24 West 40lh Street, JVciti York 
Citj.—3-cent stamp. 


How TO Use the National Better Busi- 
ness Bureau, while definitely an appeal 
for financial support of this Bureau, tells in 
concise question-and-answer form of the ac- 
'tivities of the Bureau and how it can be 
of assistance to business and industiy. Na- 
tional Better Business Bureau, !nc., Chrysler 
Building, New York City.—Gratis. 


The Republic of Ecuador and Her Princi- 
pal Agricultural Products is a 20-page 
pamphlet, illustrated with photographs, tell- 
ing some of the pertinent facts regaiding 
this relatively little known country. Dr. 
Francisco Banda. C., Director General uj 
Commerce, Department of Foieign Affairs, 
Quito, Ecuador, S. A.—Giatis. 


Industrial Uses nr Micarta describes and 
illustrates the many u&e,s for a plastic 
material which is available in a number of 
grades and shapes. Many specific applica- 
tions are shown in photograph.s; mechanical 
and electrical piopcrties as well as stand- 
ard forms available are listed. Write for 
Bulletin 137B to Scientific American, 24 
West 40th Street, New York City.—3-cent 
stamp. 


130 Photo-Faults, by Wolf H. Doring, deals 
with the many mistakes that the photog- 
rapher can make from the instant of ex- 
posure up to the production of the final 
print in either contact or enlarged form. 
American Photographic Publishing Co., 428 
Newbury Street, Boston, Massachusetts.— 
40 cents. 


DC Voltage Distribution in Radio Re- 
ceivers is prepared specifically for the 
radio service man who desires to keep up 
to the minute with his work. It provides a 
background of knowledge that cannot be 
found elsewhere in such compact form. 
John F. Rider, Publisher, lUO Broadway, 
New York City.— 60 cents. 


Grinding and Finishing with Portable 
Equipment tells of the growing field 
of use for portable grinders in many di- 
versified industries. It also lists the various 
types of abrasive wheels and points that 
are available for accomplishing specific 
work. Write for Bulletin 137C to Scientific 
American, 24 West 40th Street, New York 
Citj.—3-cent stamp. 


California, Volume I, No. 1 of the Maga- 
zine of Pacific Business, is prepared with 
a fine format including numerous illustra- 
tions in color as well as black and white. 
-JUfiakjmmfiMllv indii.striea in Cali- 


Business, Ferry Building, San. Francisco, 
California.— 2Sc a copy, $2.00 a year by 
subscription. 


Am Conditioning— Refrigeration— Space 
Heating illustrates and describes com- 
plete equipment for industry, business, and 
the home. The wide variety of available 
units and central plants is indicated by the 
tables giving capacities and ratings. Write 
for Bulletin 137D to Scientific American, 
24 West 40th Street, New York City.— 3- 
cent stamp. 


Celestial Navigation, by Albert W. Ames, 
offers to those who may wish to know, 
without a serious study of the subject, the 
1 elation between navigation and the sun, 
moon, and stars. It is complete enough for 
practical use and shows how astronomy has 
lieen simplified in its piactical application 
to the latest method of navigation. The 
Candler Company, 1810 34th Avenue, Seat- 
tle, Washington.— 50 cents. 


The Making and Shaping of Alloy Con- 
structural Steels, by E. C. Smith, gives 
first a definition of an alloy steel and leads 
up to modern methods with a brief summary 
of the early days in .sled manufacturing. 
Most of the booklet is devoted to modem 
practice. Well illustrated with a series of 
photographs. W rite for Bulletin I37E to Sci- 
entific American, 24 West 40th Street, New 
York City.—3-cent stamp. 


Lord Kelvin— Master of Heat and Cold 
gives a brief summary of the life and 
work of William Thomson, born June 26th, 
1824, and raised to the peerage as Lord Kel- 
vin of Largs in 1892, Tliis is a valuable addi- 
tion to the human-interest side of physics. 
The Temperature Research Foumkiion of 
Kelvinatcr Corporation, 420 Le-ungton Ave- 
nue, New York City.—Gratis. 


The Maiiocany Book describes and illus- 
trates in 80 pages the various uses for 
mahogany in the decorative arts and also 
shows definitely the distinctive characteris- 
tics which make mahogany such a beautiful 
and enduring wood. The covers are printed 
in simulated mahogany. Mahogany Associa- 
tion, Inc., 75 E. W acker Drive, Chicago, 
Illinois.— Gratis. 


Tourism in the Netherlands Indies is a 
beautifully prepared booklet describing 
the scenic wonders of Malang, one of the 
liigh-allitude residential cities of Java. A 
map of Malang and environs is included. 
The Travellers Official Information Bureau 
of The Netherlands Indies, Rijswijk'15— 
Batavia-C., Java,— Gratis. 


Blondin’s Aircraft Chart is a compilation 
of 94 pictures, on one large sheet, ar- 
ranged in numerical order and illustrating 
the evolution of every type of aircraft. Each 
one is briefly yet comprehensively described. 
Blondin Chart Co., P, 0. Box 34, Los 
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standable to layman and lawyer, gives 
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cerning patentability of a' particular 
“invention.” By means of complete 
cross-reference indexes, answers to any 
problem on a given invention subject 
may he immediately located. 

Other chapters; Background of In- 
vention; General Characteristics of 
Invention; Complete List of all Arti- 
cles on Invention in English, Gentian 
and French. Bound in cloth, 347 pages, 
6x9 inches. $5.00. 


PRENTICE-HALL, Inc. 

70 Fifth Ave., New York, N. Y. 

Please sead me Toulinin's Invention and the 
Law for free examination. I agree to letuni 
boolc within five days after receipt, or aetul 
check or money order fur $5.00, 

Kamo 

Address 

City 



Books SELECTED BY THE EDITORS 


THE STORY OF HUMAN ERROR 
By Joseph Jastroiv and IS othei scientists 

R eaders with a special interest in 
odd and abnormal things will enjoy 
this book. For each branch of science 
a specialist relates the errors into which 
past scientists have fallen. For example: 
error in astronomy (Stetson ) , in geology 
(Mather), in geography (Leighly), in 
physics (Swann) ... and so on for chem- 
istry, zoology, physiology, neurophysiol- 
ogy, anthropology, psychology, sociol- 
ogy, medicine, psychiatry. Science in the 
past has run up some odd and often 
amusing blind alleys. No doubt some of 
its choicest present-day tenets will be 
recited in anothei hook on error, about 
A. D. 2036.— 13.70 postpaid,—//. G. /. 

RADIO FIELD SERVICE DATA 
By Alfred A. GhvauU, E.E. 

CUPPLEMENTING the 1300-pagc text 
O book, ‘‘Modern Radio Servicing,'’ thi.s 
second edition brings the radio .service 
man strictly up to date for work in his 
field. The loose leaf form has been adopt- 
ed in order to make it possible to keep 
the book up to the minute at all times 
by regular periodic supplement sheet 
service. This latest edition covers mod- 
ern radio receivers from the standpoint 
of trouble shooting, gives information 
on automobile radio receivers and their 
troubles, and lists the characteristics of 
all modern vacuum tubes. A complete 
series of tables gives valuable data on 
wire sizes, common metals and alloys, 
transformer design, and so on.— $2.70 
postpaid.—/!. P. P. 

SKYWAYS TO A JUNGLE LABORA- 
TORY . 

By Grace Crile 

^HE wife of a famous physician gives 
•L a diary account, very readable, of 
an e.xpeditifin to Africa in an airplane, 
in order to study specimens of wild ani- 
mals. — $2.90 postpaid.— jf. G. 1. 

COLLECTING STAMPS FOR FUN 
AND PROFIT 

By A. Frederick Collins 

P ROGRESSIVE educators have come 
to the realization that the philatelic 
hobby is excellent as an outlet for the 
natural tendency of children to collect 
things. It imparts in painless doses a 
broad knowledge of art, geography, ex- 
ploration, transportation, natural his- 
tory, architecture, and so on— all , of 


ly on stamps of all nations. Mr. Collins’ 
book is essentially for the embiyo col- 
lector, but it should prove of ecpial in- 
terest to tliose who know how to wield a 
perforation gage. It outlines how a stamp 
collection should be started and how to 
nurse its growth. Historical data that 
every philatelist should know are given, 
as well as a general idea of the printing 
of stamps. The latter portion of the book 
deals with the finer points of philately 
with which this reviewer would not he 
surprised if some of his brothei philatel- 
ists were as unfamiliar as he. — $2.1,') 
postpaid.— G. C. B. R. 


MODERN ALCHEMY 
By Dorothy M. Fisk 

T his U a lively and graphic account 
of science’s latest significant game, 
the transmutation of elements, by a lady 
who is as entertaining as she is well- 
versed in physics. Its best chapteis deal 
with the history of alchemy up to its 
present ultra-modern form, including, 
a.s they must, the developments in allied 
fields of physics and chemistry. The 
treatment is non-raathematical, the r(‘- 
sult extremely readable, and, with a few 
minor exceptions, accurate.— 11.90 post- 
paid. — /. H. 


PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE 

Fourth Edition 

A nyone who knows welding and 
-welding operations should he fa- 
miliar with this volume now in its fouilh 
edition, revised and greatly enlarged. 
It brings up to date every detail of weld- 
ing operations from the design of struc- 
tures through to the advanced produc- 
tion, including methods, technique, pro- 
cedures, and metallurgy of the many 
metals and alloys which may be weldeil 
today.— $1.50 postpaid in U.S.A., $2.00 
postpaid elsewhere.— F. 1). M. 

SO YOU’RE GOING TO A PSYCHIA- 
TRIST 

By Elizabeth I. Adamson, MD. 

P SYCHIATRY, often confused with 
psychology, is a cat of another color 
—in fact, almost a different animal. 
Psychologists are generally students of 
the human mind. Psychiatrists seek to 
take the. kinks/out; of minds, I/sycjaelo- 


sities, psychiatrists arc physicians usu- 
ally connected with hospitals. This book 
is on the psychiatric side and has to do 
with the kinks in the more or less ab- 
normal mind and how they are straight- 
ened out. It is written in simple, straight- 
forward language. The reader will learn 
a gieal deal about the motives and mech- 
anisms of the mind — including his own 
if only he is fiank with himself. — $2.65 
postpaid.—/!. G. /. 

MONSTERS & MADONNAS 
By Jf’illiam Mortensen 

I F the amateur photographer can stand 
an intensely satirical commentary on 
his hobby — [larticularly if he be one 
who thinks that possession of a good 
camera necessarily makes him a good 
photographer— he will thoroughly enjoy 
the prefaec to tlii.s hook which Ireal.s par- 
liciilarly of the methods of the arlisllc 
phol(igra|)hev. If not, ho should skip llie 
iiitiodurlion and plunge directly into tlie 
oul.slanding full-page illustrations and 
accompany ing text which tells definitely 
how certain desirable results were 
achieved. Essentially a hook of methods, 
this paper-covered volume with spiral 
])inding presents a number of beautiful 
photographs ranging from portraits 
through nudes to the grotesque. No pho- 
tographer who has the least bit of 
artistic talent cun fail to profit by the 
Ihoughts presented here.— $415 post- 
paid. -A. P. P, 


KENT’S MECHANICAL ENGINEERS’ 
HANDBOOK-POWER 

By Robert Tkuiston Kent, M.E., Editoi- 
in-Glikf, with the Collaboration of a 
Stuff of Specialists 

T here is perhaps no engineer in 
the country who is not familiar with 
Kent’s. A I raditional authority, this vol- 
ume ha.s long since outgrown the pock- 
etbook size and in this newer volume 
reaches the dimensions W2 by 5% by 
l';4 inches. As to its content, an engin- 
eer need only know that it has been 
brought up to date in every respect. It is 
1226 pages lung and should be on every 
engineer’s library shelf.— $5.20 post- 
paid.— F. D. M. 


wutiLu ruruLAiiON 

By A. M. Carr-Saunders 

AN elementary but quite detailed study 
of population, with a discussion of 
th^ causes arid consequences, of the im- 
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.has taken place in the past 300 years 
and a stalemenl o( the prohlem.s which 
arise fnnn the world population posi- 
tion as it is now. The empha.sis is on the 
lormer — the statement ot conditions — 
lather than on detailed oi lengthy de- 
bate on what to do about it; in other 
words, this is not an argumentative hook 
but, in the main, a hook of facts, and 
its reader would carry away a good 
solid understanding of the subject of 
population as a take-off for further 
study. Its author is Englii,h.— $4.70, 
postpaid. — A. G. I. 

TWO HUNDRED METER.S AND 
DOWN 

Tht Ston of Aniatciii Radio 
■By Clinton B. Dc Soto 

I N probably no other scientific devel- 
opment in history have laymen 
played as great a part as in the growth 
of radio telegraphy. From the very earli- 
est days of wireless communication these 
laymen— “amateurs” in the vernacular 
of the art — have contributed largely of 
their time and skill in searching for the 
solutions to the multitude of problems 
that constantly beset their paths. The 
histoiy of amateur radio is inspiring, 
due largely to the fact that they hav(‘ 
been constantly on a frontier, exploring 
sections of the radio spectrum which 
have been cast aside as worthles.s. As a 
lesult of these explorations has come 
about the development of shoit wave 
radio as we know it today. In the present 
hook the author has traceil this work 
fiom its beginning to the present, and 
has concluded willi a glimpse into the 
future. Every amateur will want this 
hook. Anyone interested in radio must 
lead it to round out his knowledge of the 
.subject. 184 pages, limp composition 
cover.— ll.lO postpaid,- - B. P, 

HANDBOOK FOR THE CURIOUS 

By Paul Griswold Hoaws, Cuiator Bruce 
Museum, Greenwich, Conn. 

^TARIOUS animals from sponges and 
V jellyfish, to worms, starfish, crusta- 
ceans, spiders, molluscs, fish, amphib- 
ians, and reptiles, such as anyone is like- 
ly to see while on a walk, are described 
and identified by photographs in this 
book. The treatment is popular and 
chatty. — $3.90 postpaid. — A. G. I. 

DIESEL APPLICATION PLAN BOOK 
Edited by John W. Andei 'son 

T\0NE in a sort of loose-leaf form 
^ with the new celluloid ring binding, 
this volume contains numerous plans 
^,for the installation ol Diesels in all types 
|nl plants and vehicles. These complete 
-s'plans are reproduced as blueprints and 
the diagrams are very clear because of 
the size of this book — 9 by 12 inches. 
The Die sel e ngineer, the plant operator, 


of motive power lor any purpose will get 
many valuable suggestions from this 
very readable volume. It contains 239 
pages of lexi and a large advertising 
section of Diesel engines aird auxiliaiy 
equipment.— $5.20 postpaid.— F. 1). f/. 


NEW WAYS IN PHOTOGRAPHY 
By Jacob Deschin 

H OW to obtain the best possible re- 
sults with his camera, particularly 
rvhen he does all of Iris own finishing, 
is the aim of the serious minded ama- 
teur photographer. The Editor of "Cam- 
era Angles” in Scientific American has 
prepared this latest addition to the lit- 
erature of photography with just this 
fact in mind. The book is eminently 
practical from every point of view. It 
contains nothing of theory and nothing 
that the advanced amateur will not find 
valuable in one way or another in the 
course of his work. It covers the whole 
range of amateur photography — some- 
times even hordeiing on the ways of the 
}u'ofossiona{. It discusses varied phases 
of trick photography, commercial pho- 
tography, pholomutals and transparen- 
cies, retouching, infra-red photography 
—in fact, it runs the whole gamut of 
the art. leaving notlriirg untouched. Ideas 
for photography will be found in jdentv 
here; the average amateur will revel in 
the details given and particularly in 
the excellent accompanying photo- 
graphs. — 12.90 postpaid. — A. P. P. 

LIVE LONG AND BE H.APPY 

By Llewellys F. Bailer, Pi of. Finer. 
Medicine, Johns Hopkins Univ. 

“trow to Prolong Your Life and En- 
X J. joy li” Ik the siih-title of this hook 
which discii.s.scs the desire to live long, 
heredity and longevitv, environment ami 
longevity, pei.sonal liabils and longevitv, 
and the prolongation of life through the 
prevention and adequate trcatinerrt of 
all the main diseases that afflict us poor 
mortals. Most of the book is then de- 
voted to a description of these diseases, 
which would fill in the reader’s back- 
ground of information about divers dis- 
eases (if it did not make him think he 
had them all), with data on the methods 
usually employed in treating them — not, 
however, specific data on home treat- 
ment, lor this is no old-fashioned “doc- 
tor hook.” — $2.15 postpaid. — A. G. L 

THE HOUSEHOLDER’S COMPLETE 
HANDBOOK 

By Haivthorne Daniel 

H OW to repair anything from a leaky 
faucet to a leaking roof or from a 
burnt-out fuse to a stubborn heating 
system is told in this comprehensive 
book of 420 pages, which includes an ex- 


has a few simple household tools, 
he will find himself leady to tackle al- 
most any job around the house if only 
this hook is kept figuratively in one 
hand. Illustrated with line drawings that 
clarify the text— ,$2.70 postpaid.— 
A. P. P. 

SCIENTIFIC PROGRESS 

By Jeans, Biagg, Appleton, Mel!nnb\, 
Haldane and Huxley 

A COLLECTION of lectures on sci- 
eiice, delivered before populai audi- 
ences in England. Sir James Jeans deals 
with “Man and the Univer.se”; Sir Wil- 
liam Bragg, with “The Universe”; E, V. 
ijppleton, with “The Electricity in the 
Atmosphere”; Edward Mellanby, witli 
"Progress in Medical Science”; J. B. S. 
Haldane, with “Human Genetics and 
Human Ideals”; Julian Huxley, with 
“Science and its Relation to Social 
Needs.” Largely these are general dis- 
I'Ubsions.— $2.15 postpaid.—, 4. G. I. 

PROJECTION CONTROL 
By William Mortensen 

T^HERE is usually a va.st difference 
X between the ordinary contact print 
produced without any concern for im- 
proving tjuality and an enlargement from 
the same negative that has been handled 
by one skilled in the art of projection. 
The author of the present hook strives 
to make clear those steps and tricks in 
projection which mean the difference be- 
tween an ordinary enlargement and a 
strikingly beautiful aitislic composition. 
He covcis such phases as framing, local 
printing, distortion, montage, and tex- 
ture. The hook is beautifully illustiated 
with photographs that definitely anno- 
tate the text.— $1.9(1 postpaid. --I. P. P. 

ELECTRICITY 

By W. L. Bragg, Piofessor of Physics, 
J'irtoiia Uniiieisily of Manrhestei' 

T ranscripts of six popular lec- 
tures given to a juvenile audience 
at the Royal Institution in London form 
the substance of this book, which covers 
the elementary giound of applied elec- 
tricity. What is Electricity? ; How Elec- 
tricity Travels; Motors and Dynamos : 
Oar Electrical Supply; Telegraphs and 
Telephones; Oscillating Electrical Cir- 
cuits— these are the separate titles of the 
lectures, which are lucid and very read- 
able, and are not noticealily juvenile, 
though they are elementary. The author 
is a Nobel Prize winner and a noted 
pliysicist.— $4.15 postpaid.— d. G. J. 
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TITLE 
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Chemistry of Dyeing and Bleach 

- 


iiig of Vegetable Fibious Ma 

- 


trnals . 

sno 

3.00 

( 'lieniistry in the Home 

1 00 

.70 

Natural Terpenes .... 

2 so 

1.25 

Physical 8z Colloid Clieiiiistry 



Piactical 

2.00 

1.00 

Optical Activity and Pligli Teinp' 



erature hlcasurements 

2 2S 

1.10 

.-Analysis by X-iays and Applica 

- 


tions 

3.00. 

1.50 

Interpolation 

S.OO 

2.00 

Salts, Acids and Bases 

3,00 

1.50 

ilagnetism & Atomic Slructure 

4.00 . 

2.00 

Logaritlini Tables (To Seven Deci 

- 


mal Places) 

4.00 

1.75 

Bituminous Sub.stances . 

6.00 

2.00 

Industrial Furnace Tcclinique 

LO.OO 

3.00 

Long Vegetable Fibres 

sno 

2.00 

Pulverized Colloidal Fuels . ! 

10.00 

3.00 

Industrial Microbiology 

0.00 

3.00 

Gluesand Glue Handling, Modern 

3,00 , 

.1.50 

CJeology, Elements of Economic 

3 2.5 

1.60 


Electiical Measuiiiig Instruments 
and Supply IMeters . . 4.00 . 1.75 

Physical Chemical Evolution 2.50 1.00 

Atomic Theory, Recent Develop- 
ments in , ... 3.50 .. 1.75 

Modern Magnetics . .. 5.00 2.00 

Machine Shop Practice, 20th Cen- 
tury , .... 2.00 1.25 

Sanitary Entomology 10.00 . 3.00 

Diagnosis, Manual of Practical 


Laboratory .... 

2.00 

1.00 

Colloid Chemistry, Foundations 


of 

3.00 

1.75 

Benzene Derivatives, Synthesis of 6 00 

3.00 

Waterworks Praclice, Modern 

5.00 

2.50 

Chemistry, General 

3.30 

1.50 

Qualitative Analysis, Notes on 

1.00, 

.50 

Electric Furnace. 

. 3.50 

1.25 

Nitroglycerin and Nitroglycerin 


Explosives 

...7,50 

2.50 

Dfetallurgical Analysis . . 

, 1 25 

, .75 

Atom, Study of tlie 

.2.25 

1.00 

Ores, Jiletliods for Analysis of 

1,50 

- .75 

Colloid Chemistry, Practical 

. 2.25 . 

, 1.50 

Physical Chemistry, Textbook of 


Practical 

5.00, 

. 2.50 

Wood, Lumber & Timber ... . 

.10.00... 

. 3.00 


Chemical Engineering, Textbook 

of 4.00 , 2.00 

Organic Laboratory Methods . . 6.50 2.50 


(To above prices add 20c for postage for the first 
book, _10c for each additional book. For ioteign 
countries^ add 3Sc for the first book and 35c for 
each additional book.) 
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TIll'imMETMTMI'm 

EVliJiY'l'HING 

IN ELNCTRlCI'l'Y 


hi the dual meaning of a fhrase is expressed the double foundation 
upon which a great institution stands: (quality, and scope of service. 


T he workman who attaches 
the Westinghouse name plate 
to a motor knows that it stands for 
50 years of development, constant 
research, a reputation for depend- 
able performance that is the pride 
of every Westinghouse man and 
his responsibility to maintain. 

“The name that means every- 
thing” might call to mind a labora- 
tory worker, searching for a better 
way to control power leakage. A 
workman at a bench, perfecting a 


special tool for doing his job a 
little better. An inspector with his 
microscopic test equipment, as 
impartial and impersonal as a base- 
ball umpire. 

“ . . . everything in electricity,” 
of course, suggests motors, meters, 
controls, circuit hteakets, giant 
locomotives, heating and lighting 
equipment, household products of 
every sort. Its meaning should also 
include the equipment needed to 
tmke and distribute electricity: tur- 


bines and water wheel generators, 
transformers, remote control sys- 
tems — the list seems endless; some 
30,000 products. 

And so “the name that means 
everything in electricity” has a dual 
significance when applied to West- 
inghousc: a source of supply for 
practically everything electrical; a 
concern so thoroughly identified 
with electrical achievement that 
anyone may buy its products with 
utmost confidence. 
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"DERHAPS more romance is woven into the fabric of rail- 
■L reading than can be found in any other phase of trans- 
portation. Thus it seems peculiarly appropriate that this 
issue, containing as it docs a series of articles on vital phases 
of transportation, should have for its cover illustration the 
dynamic photograph of a steam locomotive doing its prosaic 
every-day job of hauling traffic, yet holding a thrilling, 
romantic appeal. 
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50 Years Ago in 



POUGHKEEPSIE BRIDGE— “A glance at any map of the Eastern 
and Middle States will show the need of a bridge over the Hudson 
River at a point midway between New York and Albany. AH traffic 
between the New England States and the West and South over 
either of the lines having a ter- 
minus at Jersey City is subjected 
to more or less delay, caused by 
crossing the Hudson at that point. 

The Poughkeepsie bridge, to- 
gether with about twelve miles of 
road to be built between Pough- 
keepsie and Gardiner, will ob- 
viate this difficulty by making an 
almost direct route from Boston 
and Springfield to Scranlon and 
the anthracite coal fields and 
Harrisburg.” 

INVENTORS— “By all means let us give every encouragement 
and aid possible to inventive genius. Instead of contracting, let 
us enlarge in every manner possible the scope and tibcfuliiess of 
the Patent Office. Instead of sneering at the ‘crank’ inventors of 
patent devices, let us honor them as the greatest benefactors of 
their race.” 

DIAMONDS— “Among the many theories existing as to the forma- 
tion of the diamond, that of Professor Siramler, of Switzerland, is 
certainly not the least probable. ... If carbon be soluble in liquid 
carbonic acid, it would then only be necessary to subject the sol- 
vent to slow evaporation ; the carbon would thereby be deposited, 
and, by taking proper care, assume crystalline forms.” 

STUDY^ — “The acquisition of learning without study is like the 
acquisition of wealth without labor. It is as necessary for the 
mechanic to study out his problem when it comes to him to be 
studied as it is for him to finish his task by his handicraft.” 

SUBMARINE — “Submarine boats are a much older invention than 
is generally conceived; hut they are now coming prominently 
forward . . . because, modern devices have rendered it possible to 
construct vessels which can be propelled safely beneath the surface 
of the water. Who first suggested the idea is not known; but 
it seems well authenticated that in the reign of James I, a 
Dutchman named Drebbel designed a boat wliicli was actually 
propelled by twelve oars under the surface of the Thames, the 
air being re-vivified by some liquor, the composition of which 
Drebbel kept a secret.” 

SALT — “One of the most remarkable salt formations in the world 
is located on the isle of Petit Anse, Southwestern Louisiana. . . . 
The deposit is pure crystal salt. So far as it has been traced, there 
are 150 acres of unknown depth, explored 140 feet down.” 

YACHT~“The Harlan & Hoi- 
lingsworth Company has lately 
finished for Mr. William K. 

Vanderbilt the steel yacht 
Aim, the finest pleasure ship 
afloat, at a cost, it is said, of 
about one million dollars,” 

TRAIN HEATING~“The fre- 
quency of aeftidents and loss qf 
Ii|e arising' from car-heftiilig ' 

fftf' C'"; 


railroad officials are beginning to realize the necessity for some 
safer means of warming their cars tlian are now in use. The heat- 
ing of cars by steam from the locomotive would seem to be the 
most effective and the least objectionable method; but railroad 
engineers are almost unanimous in their condemnation of the use 
of steam for the purpose.” 

FUEL — “It appears, alter an experiment of several months, that 
ferry boats plying between San Francisco and Oakland, which have 
been fitted up for burning petroleum, have now gone back to coal. 
The economy, as we understand, .so far as the consumption of fuel 
is concerned, is said to he decidedly in favor of petroleum; but 
the trouble in its use came from the intense heat produced, by 
whicli, or by ihe peculiar nature of the combustion, the iron of 
holb the furnaces and lioilers began to indicate rapid deterioration.” 

COCAINE— “A numlier of cases of confirmed cocaine habit have 
recently been veporled. While some of them lack confirmation, it 
is certain that seveial physical and mental wrecks have lieen 
caused by ihe excessive use of this alkaloid. ... If the cases con. 
limie to multiply, there may he room for questJoning the utility 
to mail of the discovery of this aiiesiheiic. It is doiihlful if all the 
services in local aiiostheHia rendered by it can compensate for 
the ill it lias already done.” 

SWING BICYCLE — “The bicycle shown in the accompanying 
engraving is the invention of Mr. Nathaniel Brown, of Emporia, 
Kans. The wheels are secured to the outer 
ends of two hollow axles or shalts, which 
are mounted upon a ceniral shaft, and are 
formed with ratchet wheels and friction 
disks. . . , The pulling of the levers down- 
ward starts the main wheels forward, and 
at the same time swings the seat forward, 
thus moving the pawls carried Ijy the arms 
supporting the seat Iiackward. ... As the 
levers are moved forward, the swing of the 
seat toward its normal position will act to advance the liicycle, 
and l)y so reciprocating the levers it will he seen that a pendulum 
motion will lie imparled to the scat, which will, wlien once started, 
propel the machine for some time.” 

STRAW HOUSE— “At the forthcoming American Exhibition in 
London, we are promised ... a house of straw , . . two and a half 
stories high, and covering a space of 42 feet by 50 feet. It is con- 
structed entirely of materials manufactured from straw— founda- 
tions, timbers, flooring, sheathing, roofing, everything in fact, in- 
cluding the chimneys— the material being fire proof as well as 
water proof. The inside finish is to be in imitation rosewood, ma- 
hogany, walnut, maple, ash, ebony, and other fine woods, tire straw 
lumber taking perfectly the surface and color of any desired wood,” 

DAMS~“ Among the most important dams built in California are; 

The Bowman dam, height lOO 

- ' — -jj feet, length 425 feet; three 

dams owned by the Milton 
Mining and Water Company, 
forming the English reservoir, 
the largest of these having a 
height of 131 feet; the For- 
dyce, of the South Yuba Canal 
Company, 567 feet long and 
75 feet high, catchment basin, 
40 square miles; the Eureka 
Lake dam of the Eureka Lake 
and Yuba Canal Company, 



AND NOW FOR THE FUTURE 
((Consider the Dinosaur, by Roy Chapman Andrews 
((The Cruiser in Naval Tactics, by Walton L. Robinson 
((The Problem of the Holy Shroud, by Paul Vignon, 
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((More Power for the Locomotive, by Prof, Edward 
C- Schmidt 
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EOW HECE EOES TEE TEIEPEOHE IWU 


It is easy to figure how much 
the telephone costs. It is not 
easy to reckon how much it 
saves. 

A single telephone call may 
save a life—brighten a friend- 
ship or a day— sell a bill of 
jjoods or laud a job. 

One telephone call may be 
worth more to you than the 
cost of the service for months 


The telephone saves you 
priceless hours of time each 
week-spares you trips through 
snow and storm these uncertain 
winter days. 

Without moving from the 
warmth and comfort of your 
own fireside, you are in touch 
with stores and friends and 
office-by telephone. The cost 
is but a few cents a day. In re- 
turn, the telephone offers you 


increasing measure of security, 
convenience, happiness and 
achievement. 


Every time you call a number, you use 
some part of a nation-wide telephone 
system that cost more than four billion 
dollars to build and employs about 
300,000 people. The facili- 
ties of this entire organiza- 
tion are yours to command— 
anywhere, any time, and at 
small cost. 

m TELSPHONE SfiTil 
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In 1937, you can buy 
this four-door touring 
sedan for 680 dollars, 
f.o.b., with low-pres- 
sure tires, safety glass, 
silent gears and hypoid 
rear end, quiet motor, 
ventilated interior, and 
all the other advances 
in automobile con- 
struction that have 
been made possible by 
improvements in ma- 
terials and production 


The Role of the Automobhje 


I N the history of the various forms of 
transportation, the automobile has a 
unique place. Before its advent the 
railroad had dramatically reduced the 
time necessary for transporting both 
goods and passengers to a fraction of 
that required in the days of the Cones- 
toga wagon or the stage-coach; since 
its development the airplane has cut this 
time element to a still smaller fraction. 
The role of the automobile has been to 
provide an individual means of trans- 
portation, available for the great mass 
of people, which has succeeded in an- 
nihilating distance to an extent that 
we can realize only by comparing travel 
today with travel only a short forty years 
ago. 

If automobile manufacturers had en- 
visioned their industry only as producing 


Individual Transportation ... Has Transformed 
The National Scene . . . Steady Decline In Price 
. . . Safety A Paramount Issue In Design 

By WALTER P. CHRYSLER 

Chairman of the Board, Chrysler Corporation 


another means of transportation, the au- 
tomobile would not today hold anything 
like the place in American life which it 
now commands. It would certainly be 
important, but it would not be necessary. 
As an individual means of transportation 
within the reach of something like two 
thirds of all American families — and 
rapidly being extended to this final 
third— it has transformed the national 


scene. The American people have ob- 
tained a mobility which is one of the 
outstanding phenomena of the present 
age. In conjunction with the roads, con- 
struction of which it has fostered, the 
automobile has brought the country to 
the city and the city to the country; 
it has broken down all barriers of dis- 
tance; it has offered millions a recrea- 
tional activity whose popularity is at- 
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tested by traffic on our hijrbways every 
day of the year. 

This has been brought about liy the 
relentless pursuit on the part of auto- 
mobile manufacturers of two major ob- 
jectives; consistent improvement in the 
mechanical operation of the automobile, 
and a steady reduction in its price to 
purchasers. The inventive genius, the 
patient industry, the forward-looking 
spirit which were the hall-mark of the 
inventors of the automobile, have char- 
acterized the industry since its inception. 

It has never been content to rest on its 
laurels; it has never been content to 
accept last year’s models as the best it 
could produce. 

As everybody knows, the popularity 
of the automobile has increased hy leaps 
and bounds. What has made possible 
this remarkable growth in the number 
of automobiles is an even more absorb^ , 
ing chapter in the lustory of trapsporta-d 
tiorp ' lc would ' not hpve' been possible 


Above: Reproduction of an adver- 
tisement that appeared 27 years ago 
in Scientific American, extolling 
the virtues of a car of the times. 
Compare the details with the photo- 
graph, below, of a 1937 motor car 
that represents the latest in auto- 
motive engineering and body design 


except for the development of mass pro- 
duction and the steady decline in prices 
of motor cais as patient research has 
developed more economical methods of 
manufacture. In acliieving these twin 
ends, the industry has also provided a 
means of livelihood, on a steadily as- 
cending scale, for an ever larger number 
of persons — it today does so, directly 
and indirectly, for some 6,000,000 wage 
earners, one out of every seven gain- 
fully employed. 

O FFICIAL figures for tire industry in 
the United States and Canada show 
that tire average value of the 4,000-odd 
passenger automobiles produced in 1900 
was over 1000 dollars and during the 
next decade this average figure in- 
creased rather than declined. There was 
a vast improvement in the construction 
of the automobile, but this improvement 
meant higher costs. The average value 
of tire automobiles manufactured in 
1906, for example, was almost 2000 dol- 
lars apiece. By 1912, however, this trend 
was definitely reversed. The average 
value fell to less than 1000 dollars and 
in the years just prior to oirr entry into 
the World War the average value of an 
automobile was not much more than 
600 dollars. 

In succeeding years economic condi- 
tions caused an interruption to this 
downward trend but it was soon resumed 
and in 1929, when production reached its 
peak with an output in that one year of 
4,795,000 passenger cars, the average 
value of an automobile was again about 
600 dollars. Bui if the industry was then 
forced to curtail production, the depres- 
sion brought no halt in its intensive 
efforts to build at the same time belter 
and more economical automobiles. The 
average value of the greatly reduced 
number of cars manufactured in 1932 
was approximately 550 dollars and in 
1935, with production again on the up- 
ward grade, thi.s figure had .still further 
declined to a little more than 500 
dollars. 

It need hardly be stated that this re- 
duction in the price at which the average 
citizen could purchase an automobile 
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,.was not brought about at the expense 
of quality of the product. In ease of op- 
eration, in efficiency, in durability, in 
appearance, in economy, and in Scufety, 
the automobile of today represents as 
marked an improvement over that of a 
decade ago as did the automobile of 
1927 over that of 1917, or the 1917 mod- 
el over that of 1907. 

More money has been expended dur- 
ing 1936 to meet the steadily rising de- 
mand for automobiles than in many 
years. New plants have been built and 
equipped with the most modern labor- 
saving machinery, obsolete machinery 
has been replaced, and manufacturing 
processes have been improved and 
speeded up all along the line. 

B ut possibly the most important de- 
velopment in the manufacture of 
today’s motor cars has been the very 
definite increase in their safety. The 
automobile industry fully recognizes its 
responsibilities to the public, and no ex- 
pense or effort is being spared to make 
the modern car as safe as is humanly 
possible, 

Figures compiled by the National 
Safety Council, Inc., show that motor 
transportation is today the safest of all 
means of transportation on the basis 
of occupant mileage. It is being made 
safer every year. With the support of the 
motoring public, still further progress 
should he assured for the future. 

The industry is meeting the problem 
directly with its manufacture of safer 
cars. The safety steel body, hydraulic 
brakes, safety interiors, safer steering, 
easier control, and better vision are 
steps along this path. The modern car 
is practically unbreakable, and the 
danger of faulty parts has been almost 
entirely done away with. But manufac- 
turers cannot control the human ele- 
ment in automobile operation. If com- 
plete safety is to be assured, these re- 
markably safe cars must he driven 






Ghainles 

'Automobiles' 


‘ \ <’0., N. Y 


r« Jlasfmu, if isn'i n A'wij 




^6= 






^ < (1 »K»nr 





U" Wr.ti’ 

"(Tit- 

?“‘S I 

'"'’r'l 




THE WINTON 
MOTOR 
CARRIAGE 

l| 1« tile liept veiiliJle of 
!|1U kind that iK iuiule. 

y ly oouatruotdii uod eU 
gf'Qftntlj finished 


Prkeim. 

TH£J(IKTO« MOrmAflRWfiE CO.. ClevslJiHl, Ohio. 

jCribuii^8icifcle$J 

, and E/pwatd» 


“"■Mu!. Il 

«0 Pfpif. 

r.Hi I 






At the turn of the century. Ads from Scientific American. One at lower left 
(1898) was the very first automobile ad to appear in any national publication 



safely. To this end, the industry is co- 
operating in a nation-wide drive to 
promote reasonable safety policies. 

In the development of the modern 
car, the industry has not by any means 
come to the end of the road. The 1937 
models will not long stand as the last 
word in automobile construction. Re- 
search departments are working on 
further improvements as steadily as at 
any time in the past. 

The record of the past few years, 
which have seen such a marked increase 
in the demand for automobiles, pro- 
vides striking evidence of the public’s 
reaction to this program for building 
better and safer oars. Automobile manu- 
facture should continue to stand in the 
forefront of American industrial prog- 
ress as this country once again renews 
its onward march in raising our national 



OUR POINT OF VIEW 


Transportation and Recovery 

T O borrow a cliche of the tripper and 
add substance to it; “The world is 
such a small place, after all — after all 
the shrinkage to which it has been sub- 
jected by scientific achievements in 
cominunications and transportation.” 
To some, this, too, may sound like an 
old story hut it is not except perhaps in 
the phrasing. Communications, it is true, 
have long since been stabilized so far 
as basic details are concerned; their 
most recent conquests have been pri- 
marily a matter of mileage and refine- 
ments. Not so transportation. Here, a 
great complexity of elements have had 
the attention of as complex a group of 
specialists. Transportation, in the past 
ten years, has made mighty strides; and 
its advances in the very recent past cei- 
tainly is a new story. Has that story any- 
thing to do wdth our economic recovery? 
Perhaps. 

In the past, the United Slates usually 
found and conquered a new frontier to 
lift itself fioni the deptlns of panic and 
depression. There was a belief that ex- 
pansion of credit and re-employment of 
idle men depended upon new inventions 
opening up huge new fields of endeavor 
or the tapping of hitherto idle resources. 
In earlier days, it was a trek westward 
and a great forward surge of inventions 
that brought new wealth, employment, 
and a higher standard of living. More 
recently, a new industry, radio, is given 
the principal credit for our recovery 
from the economic distress of 1921. In 
the recovery of 1936, however, it seems 
to us that an old frontier, transportation, 
an old set of inventions have led the way. 

The articles in this issue give but a 
brief resume of the amazing accomplish- 
ments chalked up to the credit of vari- 
ous forms of transportation. To discov- 
er the part they have played in recov- 
ery of national well-being, one must, 
however, read between the lines. 
Whence came the initial impulse, is even 
less definite. Both the railroads and the 
automobile industry played star roles, 
with, perhaps, the latter having the 
edge. 

The initiative of the automobile indus- 
try in laying out an aggressive, forward- 
looking program, in offering a finer pro- 
duct, expanding plants, employing 
more men, and in holding their national 
shows in the fall of 1935, started an un- 
precedented surge of buying which had 
repercussions throughout the industry 
and all those allied with it. Prosperity 
is contagious. Bonuses, higher divi- 


dends, re-employment have resulted. 
Cars and trucks made in 1936 were 
4,565,000 (estimated) as against 4,119, - 
811 for 1935. Yet, as was noted in our 
January issue, the cars on the road today 
have an average age of five years, thus 
contributing a tremendous replacement 
market that has yet to be satisfied. Who 
will dare predict the number of cars that 
will he made in 1937 to take up this 
back-log! 

What of the railroads? Long criti- 
cized for a complacent superiority com- 
plex that admitted no possibility of real 
competition on the American scene, 
these giants have bestirred themselves. 
The criticisms were never quite merited 
for the railroads have always moved 
forward quietly, unostentatiously. The 
lime came, however, when competition 
and the depression so reduced income 
that a spectacular fight became neces- 
.sary. The start of the fight proiiahly 
dates back to the fir.st air conditioning 
of trains by that grand old road, the 
Baltimore & Ohio, somelliing the pub- 
lic could understand — and enjoy. Other 
roads rapidly followed suit. Then sud- 
denly, like a meteor streaking across 
the land, came the first streamlined 
train. The public was enthralled. A 
.score of similar trains followed rapidly. 
The public once more became railroad- 
conscious; and with the increased rev- 
enues the railroads are buying new lo- 
comotives, finer cars, rails, equipment. 
The final touch — a master stroke, say 
the experts — ^was the reduction of fares ! 
For months now, all comment regarding 
railroads invariably has included an ex- 
pression of amazement at the crowding 
of trains, the recapture of passenger 
and freight traffic by the roads. They 
are making money for the first time in 
years, and so are tlieir employees and 
industries doing business with them. 

We have left little space to discuss 
other phases of transportation. It is not 
that their part in recovery is doubted 
hut rather because, with the above ex- 
amples before you, you can, as we hint- 
ed, more readily read between the lines 
of the discussions in this issue. The pro- 
gress and future possibilities of water- 
borne transportation is succinctly told 
by Kermit Roosevelt; aviation’s very 
real progress by Reginald M. Cleve- 
land; the mushroom-like growth of the 
trailer industry by Philip H. Smith. 
Buses fill an important niche in the ques- 
tion as I. B. Babcock so ably explains ; 
and neither automobiles nor buses 
would take so important a part in Amer- 
ican life were it not for our splendid 


highways of which Alfred H. Swayne 
writes. 

“Seven,” to the ancients, was a magic 
number, as it is to some wood-knockers 
today. Seven important phases of trans- 
poitation are discussed in this issue. Let 
us not deceive ourselves, however, for it 
is no magic that has placed these seven 
in the vanguard of national recovery. 
Rather is it a combination of virtues in- 
herent in American industry that dis- 
covered and is conquering this new-old 
frontier. Initiative, enterprise, and cour- 
age, operating under the oldest, most 
successful economic system extant to- 
day, are lifting the country out of the 
depression “by its own bootstraps.” 

Dr. Diesel 

J UST 40 years ago an inventor was 
elated when his invention blew up; 
lo him the explosion proved the sound- 
ne.s.s of the principle he had so carefully 
developed. Shortly iherealter his inven- 
tion was perfected, and since has slowly 
found an ever-widening use as it was as 
slowly refined and improved. 

The inventor was Dr. Rudolf Diesel, 
a university-trained engineer; and his 
invention, the compression-ignition, or 
Diesel, engine. Today it powers vehicles 
of the land, sea, and air, and supplies 
the driving force in practically every 
field where power is used. Its recent 
rapidly growing use is most remarkable, 
as is indicated by production records: 
Capacity of all Diesel engines built in 
the United States in 1934 totalled 750,- 
000 horsepower; in 1935, 1,200,000; in 
1936, 2,000,000! 

Transportation is accountable for 
much of this more recent growth in 
Diesel use. In this field, Dr. Diesel’s in- 
vention has a significant future; and our 
story of transportation would not be 
complete without tribute paid to the in- 
ventor and all those scientists and en- 
gineers who, following him, have tem- 
pered and strengthened the link in the 
chain of progress which he forged. 

Diesels have a future so bright that 
no one can predict the ultimate extent 
of their use. Rapid headway is being 
made by them in many directions, and 
particularly in the field where spectac- 
ular effects are being obtained. How far 
such headway will carry them, only time 
will tell. But if Dr. Diesel could return 
to view the present results of the crea- 
tion of his brain, on this its 40th anni- 
versary, he could not help but feel a 
justifiable pride in his achievement. He 
builded better than he knew! 




Down to the Sea 


Modern Liners . . . Efficient . . .Comfortable. . . Safe . . . 
Speedy . . . Great Recent Improvements . . . Scien- 
tific Design And Equipment ... Air Competition? 

By KERMIT ROOSEVELT 

Vice President, United States Lines; 

President, Roosevelt Steamship Company 


E all know from our early study 
of geography that the earth’s sur- 
face is only one quarter land— 
the rest is water. The thousands of miles 
that separate the divided portions of 
land have been crossed as far back as 
history is recorded. The type of vessel 
employed by ‘Those that go down to the 
sea in ships” has changed over the years, 
but there has always been the one fun- 
damental difference between water trans- 
portation and land transportation. A 
ship does not ride on the surface of the 
water as a wheeled vehicle does on 
land, but rather through the wa- 
ter. 

My earliest recollection of 
firsthand information regaid- 
ing travel by sea comes 
from the stories my old 
nurse used to tell me of her 
voyage from Ireland to New 
York. She had been my 
mother’s nurse, and indeed 
had first come to my mother’s 
family before my mother’s birth 
to take care of the brother who died 
and after whom I was named. 

In those days ocean travel was no 
luxury even for those who could afliord 
the best accommodations obtainable. Of 
course the greatest degree of discomfort 
was decidedly among the slave traders 
of the North and South Atlantic and the 
“blackbirders” of the Pacific. Not much 
better were the accommodations provid- 
ed for the convicts sent by Great Britain 
to her colonies. It was an excellent op- 
portunity for a visual picture of just 
■" what these conditions were when the 
resurrected Australian convict ship made 
its tour of American ports not so many 
years ago. 

During the days of the peak of immi- 
gration travel to this country. North 
Atlantic living conditions for the Steer- 
age Class were far from good and these 
were not altered appreciably until 
shortly before the World War. The Steer- 
age passengers were bunked as many 
as a hundred in one compartment as 
standees. There were two tiers of bunks 
and the traveler provided his own 


bedding. Of comfort there was none, and 
anyone who has made a rough channel 
crossing under the somewhat higgledy- 
piggledy conditions can to a small de- 
gree appreciate what a rough trans- 
atlantic crossing must have meant. 

Great strides have been made toward 
the comfort of the passengers and in the 
main these are of very recent origin. Al- 
though they are most striking in the 
Third Class (formerly Steerage), where 


Not the largest, but more efficient. 

Our luxurious liner Manhattan 

in the North Atlantic trade the standee 
is as extinct as the dodo, they are al- 
most equally marked in every class. 
Even the lower priced ships carry an 
increasing proportion of rooms with 
baths and the time when you can get 
four people cheerfully to pay tariff rate 
while sharing an inside cabin without 
any running water is gone. 

Formerly the dining salon consisted 
of a number of long tables where the 
passengers were automatically seated 
without any opportunity to express a 
wish with regard to their table com- 
panions. There was as little flexibility in 
meal hours as there was in the laws of 
the Medes and Persians. When a dinner 
gong rang, you appeared at table, and if 
you were late, you started in at whatever 
course the dinner had reached upon 
your arrival. Another inflexible regula- 
tion was that the ship permitted no 


woman to enter the smoking room. I 
have myself seen both of these rules in 
force within the last twenty years. Today 
the latitude assumed by the steamship 
company m .seating and serving its pas- 
sengers is as great as is observed by any 
first class hotel on land, and the demand 
for tables for two people must be heeded. 

I NDEED, the analogy of the hotel 
holds true throughout and the leading 
steamship companies are really running 
efficiently staffed and equipped ambula- 
tory hotels. The depaitment that looks 
after the comfort of the passengers must 
be as efficient as that which looks after 
the safety of the vessel and its physical 
propulsion through the water. 

Equally great changes have come to 
pass in the speed and size of the vessels. 
When steam first entered the field of 
competition, it was as an accessory, and 
many a Clipper ship could make faster 
time than the contemporary steam- 
ship. As far as reliability of piog- 
less was concerned, the steamer 
could by no means be placed 
first. Many of us can remem- 
ber the joy with which in 
the early days of automo- 
biles we would pass by a 
stranded motorcar and 
shout out “get a horse.” 
Many a captain of a sailing 
vessel may have found himself 
in a position to shout similar ad- 
vice to a steam propelled lival. 

The modern science of designing 
ocean liners is hardly a century old, and 
as a matter of fact, the first vessel to 
make a transatlantic crossing with the 
aid of steam, while also assisted with 
sail, was the Savannah in 1819. 

Quite naturally the period of proof 
has lasted much longer with the steam- 
sliip, comparatively speaking, than it 
has with the automobile and airplane. 
The days of sail as a method of com- 
mercial transportation were slow to die, 
and indeed they have not even yet for- 
ever passed from the picture. The must 
important field in which they have sur- 
vived has been in the Auslralia-Euro- 
pean grain trade, and much lumber is 
still carried in sailing vessels. On the 
inter-coastal routes, particularly in South 
America and in the Far East and along 
the African Coast, sail still plays an im- 
portant role. 

The degree of speed did not increase 
with anywhere near the same rapidity on 
water as it did on land or in the air. The 
Blue Ribbon for a transatlantic crossing 
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even' meaii'^ possible. Since then the 
^‘ol miindi(‘ and the Qiii’en Maiy have 
made their appeal ances, but it looks as 
though some time would elapse beloie 
any new vessels would be launched to at- 
tach the speed supremacy of those al- 
ready on the sea. 

In matter of size it would seem as 
though we had for all practical purposes 
reached a definite limitation. In the first 
]i]ace, the initial cost of a monster linei 


necessity of e.yiilaminii this tailing at a., 
stockholdeis’ meeting. 

It is easy to argue in eithci dnection 
as to the value of a super-linei in demon- 
stiating the supremacy in the realm of 
commerce of the nation of which it flies 
the flag. It is nut so easy to justify its 
value as a naval auxiliary in time of War. 
This might be disputed from the angle 
of having so many eggs in one basket 
when the vulnerable area not only fiom 


vay of contrast — above: the First Class 
ig room of the S. S. St. Louis, crack 
ricati ocean liner of 1895; and at right: 
ig salon of the modern S. S, W ashington 


is e.xcessively high. Indeed, it is prac- 
tically impossible for any private com- 
pany to undertake one, securing the 
funds from the public, and economically 
justifying the expenditure. The govern- 
ment of a large country can, of course, 
afford to build vessels of colossal size, 
practically the only limitation being the 
capacity of ports of call. A government 
is also in a position to disregard the re- 
turn on any investment without the 


the ocean surface, but from both below it 
and above it has so greatly Increased. It 
is also obvious, of course, that there ate 
only a limited number of harbors in the. 
world capable of receiving the largest 
type of vessel, and even so, it is often 
necessary to await flood tide. This fact 
has often led to a misconception as to 
the definite saving of time in crossing on 
a super-liner. As a matter of fact, a large 
percentage of the traveling public 
seems to be equally, if not more, con- 
tented, crossing in slups of the type of 
the Manhattan and iraslunffton which, 
while not offering the same speed, still 
afford a lapid passage and fulfill every 
requirement in accommodation and 
table. 


lioned aWe» By accoapnad^bng a^peu very etude 


W HILE the Manhattan and Washing- 
ton are of 27,000 tons as compared 
with 70,000 ton monster liners, the dif- 
ference in size has no effect with regard 
to comfort. The Manhattan and {Wash- 
ington offer every convenience recpiired 
to the maintenance of the high stand- 
ard oI living to which we moderns are 
accustomed. 

There will always be a certain per- 
centage of travelers who go to one ex- 
treme or the other. Some like to feel 
that they are on the fastest ship, or the 
largest ship, and that they can make the 
whole crossing, weather permitting, 
without realizing they are not stopping 
at some gigantic hotel. Others, perhaps 
for atavistic reasons, want to feel more 
a pte of the se^ and prefer the smallest 


is indeed a luxury. As is known to all, 
there is an economic speed at which a 
vessel can travel, and beyond that ever\ 
additional knot entails a cost far out of 
proportion with its relation to the total 
speed. To illustrate : the most economical 
speed of a given ocean linei might he 
thirteen knots on 22.1 barrels of fuel 
per hour, which should he translated 
into maximum movement forward re- 
sulting from a given quantity of luel 
When we step up the speed of the ship, 
the additional cost per mile is in a fat 
higher proportion. In othei words, it 
would coat iifl.90 pei nautical mile at 15 
knots consuming 27.2 barrels of fuel per 
hour, whereas it would cost $2.61 per 
nautical mile at 20 knots with a con- 
sumption of 49,75 barrels of fuel pei 
hour. 

The transatlantic, or any other, Blue 
Ribbon is of somewhat intangible value 
to appraise. Before the War the Maine- 
tania and the Lusitania called for ad- 
miration and envy with their speed. Af- 
ter the World War the Germans built the 
Bremen and the Europa, and quite just- 
ly capitalized on their achievement by 


FEBRUARY ■ 1^37 


SCIENTIFIC AMERICAN 


75 




other ship “spoke” her and through 
faster speed or because she was going 
in a direction that would bring her to 
her destination quicker, was able to 
make a report in advance. 

Many a vessel disappeared off the face 
of the waters leaving no trace. One of 
ray own forebears set off on one of his 
ships which was never reported again. 
Such instances do occur today, but usu- 
ally it is some small ship that is not 
equipped with wireless. We are now able 


Smoking room of the Washington, 
above, and of the St. Louis, at the 
right. The difference is obvious 

wood, and even the wood-like parts of 
a ship are usually constructed of in- 
finitesimally thin veneers of wood form- 
ing such a practically integral part of 
the steel or other non-inflammable sub- 
stances, as to make it impossible for 
them to cause an outbreak of fire. 

One of the most interesting fields for 
speculation does not fall in the province 


vessel that will provide them with ade- 
([uate comfort A few days longei spent 
in cHissinv is to them an additional at- 
traction. When they ate walking the 
decks they want to know they are at 
sea and not hundreds of feet above the 
water where perhaps they can’t even 
see it. Many passengers on such vessels 
as those of the American Meichant and 
Baltimoie Mail Lines will tell you that 
they regard it as a yachting voyage, that 
they go to sea to be at sea, and that even 
if they are on a business trip, a few 
extra days amount to nothing to them 
in their work. 


T he first great forward step in the 
Cl eating of laws that provided for 
greater safety at sea was the bill intro- 
duced by Samuel Plimsoll in England 
in 1875. A permanent memorial to his 
memory appears on the hull of every 
ship in the form of a mark that indi- 
cates the limit to which a ship may be, 
loaded, and this mark is generally 
known as PlimsoH’s mark. Since his 
time there has been a constant increase 
in the number of safety devices and laws, 
the most exacting of the latter having 
been passed by our own United States 
at the last session of Congress, 

The progress in safely devices of every 
sort has been incredible. First and fore- 
most there is, of course, the radio, which 
is only 35 years old, In the old days, the 
only news received before the vessel 
reached sight of land was when some 


A reminder of the article “Oui 
Merchant Maiine To Be” by the 
Hon. Daniel C. Ropei, in oui October, 
1936, issue, seems pwtkulaiiy apposite. 
We quote: “/ take it as a happy auptiry 
that the Merchant Marine Act of 1936 
becomes effective at a time luhen we tire 
rapidly emerging from the depiession 
...it should give us, within the next jew 
years, a strong and adequate merchant 
maiine, capable of competing with the 
ships of any nation, and of meeting the 
demands of an expanded Navy in time 
of national peril , . , ship building pio- 
grams will stimulate activity in the 
heavy industries, furnish maximum em- 
ployment for American shipvaids. . , .” 
— The Editor, 


One of the 12 charming period suites on the Washington, consisting of sitting 
room, bedroom, bath, foyer, and trunk alcove. This one is French provincial 


to chart out a ship’s progress with the 
utmost accuracy. 

The Sperry gyroscope is a fairly re- 
cent development of very great value. 
The system of fire detection whereby di- 
rect connection with the bridge reports 
the start of fire in any portion of a ship 
adds greatly to the element of safety. 
The inception of a fire is far more un- 
likely since steel and iinn hulls replaced 


of this article, but steamship owners and 
operators, particularly where engaged 
in fast passenger traffic, may well spend 
much time in speculating as to what 
effect the airplane and lighter-than-arr 
craft are going to have in the possibly 
very near future, We have had ample 
opportunity to study their effect on land 
transportation and are already being 
afforded a chance to envision their pos- 
sibilities over the longest of open ocean 
stretches. 

• 



A Relativistic EaiPSE 
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I T is a familiar aphorism that the the- 
ory of relativity, despite its enormous 
importance, both in physics and 
philosophy, may be forgotten in ordi- 
nary practical life. There is a good rea- 
son. In almost every known case its re- 
sults agiee so closely with those of tlu' 
older “classical" theories that very ac- 
curate observations are required to dis- 
tinguish between them. Thus, for ex- 
ample, the famous Michelson-Morley 
experiment requires long series of the 
most careful measures. The three famous 
tests of the general theory (which in- 
cludes gravitation in its scope) are of 
this sort. The advance of the perilielion 
of Mercury presents itself in observation 
as an increase above the much largei, 
but definitely calculable, amount due to 
the attractions of the planets. The bend- 
ing of liglit rays which pass close to 
the sun is so small that it can be de- 
lected only by observations of stars in 
the field surrounding the totally eclipsed 
sun, employing a liost of precautions to 
eliminate souices of error. The slowing 
of “atomic clocks," which reveals itself 
as a displacement of spectral lines to- 
ward the red, is so minute for the sun 
that its exact value can hardly yet Ire 
determined by observation. In all cases, 
the results of the best observations agree 
decisively with the theory of Einstein; 
but these observations themselves are 
triumphs of the art of exact measure- 
ment. Outside the solar system, the line- 
? shift in the spectrum of a white dwarf 
j star, like the companion of Sirius, is a 
little larger, but still small enough to 
demand accurate work to find its value. 
One related effect, however, is certainly 
not small — namely, the red-shifts in the 
spectra of the remoter nebulae. But, 
enormous as the change in the spectrum 
is, the nebulae which show it are so 
faint that even with the greatest tele- 
scope, their spectra remind one of Mer- 
lin’s hook of charms, written in ‘‘text 
no larger than the limbs of fleas”— and 
the shift, though great, can hardly he 
called conspicuous. 

It is natural to inquire whether, un- 
der favorable circumstances, the effects 
of relativity could become more obvious. 

Tor observers on earth, the answer 
appears to be in the negative. The most 
promising chance would happen if one 
star should pass exactly between us and 
another, so that the light of the more 
distant body, bent inward all round tbe 
, nearer one by its gravitational field, 
' might be brought to a focus. The conse- 


quences of such an event have just been 
worked out in detail by Professor Ein- 
stein himself.* From a point exactly in 
line, the distant star would appear to be 
expanded into a ring of light surround- 
ing the other; but, at actual stellar dis- 
tances, this ring would be too small to 
he resolved ])y even the greatest telc- 



.scope.s, and would escape our observa- 
tion altogether, even if we were watching 
for it. The focusing effect, however, 
would concentrate the light of the dis- 
tant star to a notable degree. For a star 
which appeared as a matliomatical 
point, with no angular diameter at all, 
the increase in lu'ightness would he in- 
finite. But any real star must have a 
finil(i angular howi'ver small, and 
lor such a star the increase in hiight- 
nvss, ihouglt vl might \)e. large, would 
luive a limit. 

If a Imight star passed in Ironl of a 
faintei- one. its own light would drown 
out the effect; hut if one of the faint red 
stars, which are really more aliundant 
than any other sort, should get directly 
between us and a distant super-giant, 
like Canopus or Rigel, a really conspicu- 
ous brightening would occur. 

The chances of such an event are, 
however, negligibly small. The notable 
increase in brightness happens only 
when the observer is distant hut “a lew 
light-seconds,” as Einstein puts it — that 
is, a million miles or .so — from the line 
through the center of the two stars. The 
chance that the earth would pass so very 
near this line is excessively minute. Even 
if it should do so, we would remain 
within the critical region for only about 
a day, and the rare phenomenon would 
probably be missed, unless previous ob- 
servations of the approach of the two 
stars had warned us when to watch for it. 

We earth-bound creatures, then, must 
depend for our tests of relativity upon 
refined measurement. Would this be true 
for observers anywhere in space, or 
would there he a better chance some- 
where? By giving play enough to our 
imagination — for example, by creating, 
in our dreams, stars of enormous mass 
and density — we could get anything we 
liked. But this is begging the question. 
Let us make the more modest assump- 
tion that an observer, with observing 
powers and intelligence on the human 
level, could wander at will through the 
starry heavens. Give him a planet to live 


iSee Sojenee, Vol. 84, No, 2188. 
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on and let him locate it at will, without 
bothering too much about its atmos- 
phere, temperature, and the like; but 
let him be confined to observing, from 
his chosen viewpoint, the real stars, 
about which we actually know, Could 
our imaginary space-tourist locate his 
planet so that the effects of general 
relativity would at times become con- 
spicuous to the immediate gaze, without 
taking the trouble to make measures? 

T here is no hope of doing this with 
the motion of a perihelion, or with 
the shift of spectral lines— indeed, we 
can now observe the latter, in the spec- 
tra of white dwarfs, as well as we could 
if we were nearer. But the deflection of 
light passing close to a star is more hope- 
ful. The amount of this, for a ray just 
escaping the star’s atmosphere, is pro- 
portional to M/R— the mass divided by 
the radius. To get a large deflection we 
need large mass and small radius, and 
we shall do best with a white dwarf. 
For the companion of Sirius, for ex- 
ample, Milne concludes that the mass is 
95 percent of the sun’s, and the radius 
1/37 (11,700 miles) . This makes the de- 
flection 35.2 times as great as for a ray 
grazing the sun (1".75), or 61".6. The 
“focal length” at which originally paral- 
lel rays grazing the body on Imth sides 
would meet comes out as 3350 radii of 
the star, or 39,000,000 miles, (For the 
sun the corresponding distance is 51,- 
000,000,000 miles.) To get the most re- 
markable effects, we should put our 
planet a little farther away than this, so 
that rays grazing the surface of the 
white dwarf will cross behind it. Let us 
place it so that the apparent radius of 
this star is 50". Its distance will then 
be 48,300,000 miles, or 0.52 astronomical 
units, and, by Kepler’s Third Law, its 
period of revolution will be 140 days. 
Seen from this distance, the companion 
of Sirius would he a brilliant oliject. It 
would be of 1/19 the sun’s apparent 
diameter. Since it is hotter on the sur- 
face it would send the planet about 
1/100 as much light as the sun sends 
the earth— quite enough to light it up, 
though not sufficient, of course, to keep 
it warm. 

To complete our attempt, we must 
have something else which can get be- 
hind the companion and have its light 
deflected, and yet be bright enough to 
be seen in the glare. Sirius itself is just 
what we want. According to Milne, its 
diameter is 1.54 times the sun’s, while 
the well-determined orbit and parallax 
show that its distance from the com- 
panion varies from 8.4 to 32,4 astro- 
nomical units. Adding 0.52 more to al- 
low for its being seen from our planet 
when an eclipse is imminent, we find that 
the angular radius of Sirius would be 
166" when nearest, and 45" when 
farthest away. In the first case, we 
would have a transit of the companion 
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across the far larger disk of Sirius, but 
in the second, if there were no gravita- 
tional deflection of the light rays, Sirius 
would appear to he only 9/10 the size of 
the companion, and the eclipse would be 
total. According to the spectral types, 
Sirius is somewhat hotter than the com- 
panion, and should shine more brightly 
for equal area— so there would be less 
than no difficulty about seeing it. Eyes 
like ours would need dark glasses to cut 
down the glare, and a moderate tele- 


POR the benefit of those who 
ate further interested, Pro- 
fessor Russell states that the 
drawings on the opposite page 
were made as follows: 

Let D be the distance of the 
planet P from the companion B, 
and A B ( = 62.3D ) the further 
distance to Sirius. A ray starting 
at P, at an angle * seconds of 
arc to the axis, deflected by y 
seconds near B, and carried back 
to A, will be at a distance from 
the axis 63.3D x sin 1"— 62.3Dy 
sin 1". Seen from P, this dis- 
tance will subtend the angle z 
0.984r. Now y=3080/* 
(61.6" if x=50"). Hcnce;=*— 
3030/x. Plot this curve; read z 
for any point on a diagram of 
geometrical eclipse; lay off the 
corresponding x on the line 
through the center of B. 


scopic powei to reveal the disks (which 
would look about twice as big as Jupiter 
does from the earth) . 

We must still make sure that eclipses 
will happen; but as our planet is an 
imaginary one, we must just set it mov- 
ing in the plane of the orbit of the 
wide pair, in which case there will be 
190 eclipses during every revolution of 
the latter in 50 years. 

It is now perfectly easy to calculate 
just what the eclipse of Sirius by the 
companion would look like, when seen 
from the planet at the time when the 
stars are farthest apart. The results of a 
fairly careful calculation are shown in 
the figures. The left-hand diagram in 
each pair shows what would be seen if 
there were no relativistic deflection of 
light. The succession of events is com- 
monplace-very much Rke a total 
eclipse of the sun, except that the dif- 
ference in size of the two disks is greater. 
The right-hand figures, in which the 
Einstein effect is taken into account, are 
remarkable. In Figure 1, where on geo- 
metrical principles the stars would be 
approaching contact, the bending of the 
rays makes the two disks seem to he 
still widely separated. Since this is 
greatest for the rays which have passed 
nearest the eclipsing body, Sirius is 
conspicuously distorted and, since the 
deflection takes place radially outward 
from the center of the companion, Sirius 


appears to be enlarged vertically. Simi- 
lar, but smaller, effects would have 
been visible some time earlier in the 
eclipse. 

In Figures 2 and 3 the geometrical 
eclipse has advanced until a consider- 
able part of Sirius is hidden behind the 
companion; but the deflected image, 
though increasingly distorted and en- 
larged, is still clear of the other. 

In Figure 4 the distortion is very 
great; and a bright crescent 'has ap- 
peared on the opposite side of the 
eclipsing disk. This is produced by light 
coming from the part of the geometrical 
disk of Sirius nearest the center of the 
companion and deflected around the 
far side of the latter. 

F igure S shows the situation when, 
geometrically, the edge of Sirius just 
passes through the center of the com- 
panion. The original distorted image has 
developed pointed horns, while the nar- 
row crescent has grown and shot out 
horns to meet them. After a short time 
we have Figure 6. The two parts have 
coalesced to form an irregular ring com- 
pletely surrounding the eclipsing disk, 
while, on the other side, a narrow dark 
crescent appears. This repre5ent.s the 
region where rays grazing the eclipsing 
companion are so much deflected that 
they strike the sky outside the disk of 
Sirius, 

In Figure 7 this crescent has vanished, 
and Sirius appears as a ring surrounding 
the companion, while in Figure 8 for 
central eclipse, it looks like an annular 
eclipse of a large disk by a small one, 
instead of the actual total phase. From 
this point, all the previous phases occur 
in reverse order. The most remarkable 
changes. Figures 4, 5, 6, would appear 
rapidly. The advance of our planet in 
its orbit from each to the next is only 
5". With a period of 140 days, this 
would take 47 seconds of time, hy our 
reckoning. 

Our hypothetical space-tourist, there- 
fore, could settle down with his planet 
in such a place that general relativity 
would no longer be a matter of the ut- 
most refinement of theory and observa- 
tion. It would instead be needed to ac- 
count for the most bizarre and spectacu- 
lar phenomena of the heavens, as he 
saw them. No other place in all the 
known universe would give him the same 
opportunity. One other white dwarf is 
double; but its companion is faint and 
red, so that it could hardly be seen at the 
time of an eclipse. Should he be near an 
isolated white dwarf we would have to 
invent a moon to eclipse it, and let him 
photograph stars around it (as we do 
here on our own planet) . 

My hearty thanks are due to Professor 
Einstein, who permitted me to see the 
manuscript of his note before its pub- 
lication.— Princeton University Observa' 
tory, December 2, 1936. 
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Over the Andes. A M-passenger Douglas in service in South America 


T ffENTY-FIYE years ago the first 
saclt of airmail was carried from 
Nassau Boulevard to Mineok, a 
distance of ten miles. Today, airmail 
readies all live continents; a letter 
mailed today in New York will be tk' 
livered in Buenos Aires in five days, in 
Hongkong in six, or to any major city 


ing New Yiiik thrcngli the naval ait 
station at Lakehurst and Frankfort in a 
service which averaged less than three 
days westbound and aliout two and a 
half days easthound. The Germans also. 


lions to the airway map in the Fat East, 
in Russia, in China and, most spcclacii- 
lat ol all, the opening o[ the wide Pacific 
as a road of tlie air wliicli alone added 
some Ml) miles to the existing aintians' 
port routes. The year also saw acconn 


ol tomoiTow gets underway, tins year, ^ 

first-class mail will be carried by flying V**^ \ 

boat from England to the remote cor- \ / 

nets of the British Empire at ordinary > y*' 

postage rates. There are 28,0011 miles of / 


as a herald of actual mail service to 
come. 

With a safety record which, despite a 
lew spectacular disasters, has on the 
whole been most encouraging, the do- 
mestic airlines carried close to a mlon 
passengers in the United States last 
year. They increased the nnmlier of 
their schdules, they somewhat aug- 
mented their already high speed and 


design which olered a new degree ol 


this field using airplanes with a mother 
ship alter the method which they had 
found so successful in the south Atlantic. 
From a small vessel, the Sckabeiikiii 
converted for the purpose, the Dornier- 
18 Hying boils, lepltji and hk, were 


both dhfcliiins between the Awes and 
New York, Bermuda and New York, 
ai! Nova Scotia and the Azorrs, Neilbi'r 
(lassengms nor mail were carried so 
tkl the lliglils iniisl he regarded whol- 
ly as experimental, which ivis tlicir 
anniiunced purpose, hut they served 


of these large ships have been con- 
structed or are on order, In the sleeping 
plane version they accommodate from 
14 to 2fl passengers in spacious and 
comfortable berths. American Airlines 


its southern transcontinental route. It 
has also employed one of tlic day ver- 
sions of cabin anangement in which 
the plane seats 21 passengers for non- 
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Past . . . Present . . . Future ... Air Mail Reaches 
.All Five Continents . . . World-Wide Develop- 
ment . . . Catapults May Become Important 

By REGINALD!, CLEVELAND 


In the Pacific, the Martin flippers, 
after pre-view flights, began then regu- 
lar passenger schedules on October 21st. 
They carried the house Hag of Pan 
American, already familiar in the coun- 
tries and colonies of the West Indies and 
Latin America, in Cbina and Alaska, to 
Hawaii, tlie atolls of Midway and fake 
Island-ready, cap-a-pie, with 40-roora 
hotels-to Guam, Manila, and Hong- 
kong, 

Sikorsky S43 amphibians and Doug- 
las DC-2's brought new speed and eom- 
kttothelinesofPanAmerican-Grace 
in the Canal Zone and along the high 
breastwork of the Andes on the west 
toast Bne in South America. Shorter 
lines in the United States, like North- 
west, Chicago and Southern, Delta, Cen- 
tral, and Braniff, stepped up their 
service with Lockheed Electras. 

Abroad, fast new transports appeared 
on the lines of Air France, in Italy, and 
in Germany, They were 14 to 18 pas- 
senger bi-motors, much on the pattern 


two 1000 horsepower fright Cyclones, 
United Air Lines placed in service 
die same type of plane powered with 
1000 horsepower twin-row Wasps, Some 
of the 28 ordered have a dfant cabin 
arrangement in which only 14 complete- 
ly revolving and adjustable chairs were 
Installed, leaving an exceptionally large 
and roomy lounging area. Others are 


senger sleepers. These big monoplanes, 
of which some are also on order for 
TWA and Eastern Air Lines, show new 
advances in appointment and sound- 




eratioiOn these routes the pioneers of 
air transport of today iew about a mil- 
lion miles. In five years the figure for 
miles iown was multiplied hy a little ^ 





From -Air Frm 


Swjia-WftAirTruif 


before, Troublous times in Europe and 
the threat of political difficulty along 
her far-flung routes convinced Britain 
tliat she must once again take to tlie 


of communication, so mat her citizens 


jjl will he used on the Altican, Indian, and 
Australian routes; one wiE he shipped 


to the United States, assembled here 
and used in experimental service be- 
tween New York and Bermuda. An- 
other, stripped of elaborate passenger 


A'nft-wotk of Wimg air transpoi® v®vas the face of the world 
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vclopments of 1936 in air transport are, 
however, but the prelude to much more 
startling advances which may be ex- 
pected this year and next. 

It has been clearly demonstrated that 
size is no bar to the efficient operation 
of heavier- than-air craft. True of land 
planes, given adequate airports, it is 
tine even in a more unlimited sense of 
Hying boats. Aircraft now on order and 
under construction plainly reflect the 
trend to larger size. For its trans-ocean 
service in both the Pacific and the At- 


noL yet available, but judging from other 
Douglases which have been built to 
specification, specified performance is 
altogether likely to be met in the DC4. 
This would give it a top speed of around 
230 miles an hour and a range with load 
of 2000 miles. One of the clauses of the 
hook of specifications, which is a fat 
volume, requires takeofl with full load 
in a run of .3000 feet when any one of 



of very large size, suitable for sleeper 
equipment and probably for two-engine 
cruising when the upper levels are 
reached. It is also understood that the 
Glenn L. Martin Company and at least 
one other important builder have gone 
far with studies of pressure cabin planes, 
of which no details have as yet been 
revealed. 

It is reliably reported that Luft 
Hansa is planning a series of experi- 
mental !light.s over the nortli Atlantic 
next summer. This work will be done 


lantic, Pan American has ordered six 
of the largest flying boats yet to 
Ire built from the Boeing Air- 
craft Company at Seattle. These 
giants will have a span of 150 
feet, a gross weight of 82,000 
pounds and capacity for 60 
passengers, or 40 in berths 
by night. Speed is expected jT' m 

to be in the neighborhood of ’ p 

200 miles an hour, and range ^ 

4000 miles. High-wing mono- ^ ^ 

planes of all-metal construe- 
lion, they will resemble the 
Martin Clippers in that they 
will use .stub wings or spomsons 
for stability when on the water in 
[ilace «tf wing tip floats. Thexe will ^ 
be two full decks, tlic upper to aocom- 
mbdate tlie control culriii, crews ([uur- 
ters and galley, the lower for luxurious 
passenger accommodations. Still larger 
boats are in the offing. 

The Douglas DC-4, joint creation of 
five of the major airlines and the manu- 
facturer, nears completion. It may even 
be ill tlie air for test by the time ibis 
Issue appears. It marks a great advance, 
not merely in range with load, but in 
real spaciousness, over anything yet 
attempted in a land plane. The berths 
for 20 passengers are wider and longer 
than those of a sleeping car. Some can 
be made up info double berths, while 
between compartments small curtained 
corridors become miniature dressing 
rooms. The pilot’s compartment, car- 
ried as a sort of high bridge in the nose, 
is noteworthy for vision and for a con- 




the tour engines has been cut 1000 feet 
after the start of the take-off. 

This giant transport is only immedi- 
ately around the corner. A little far- 
ther ahead lies the piomise of very in- 
teresting developments, not only in the 
extension of plane scale, which mu.st go 
hand in hand insofar as land craft are 
concerned with the development of bet- 
ter airports — especially the development 
of landing strips of sufficient solidity 
and base to withstand the shock load — 
l)ut also as to application of new tech- 
nique to flight, especially at high alti- 
tudes. 

Various airlines are making engineer- 
ing studies of the feasibility of high- 


with flying boats powered with four 
Diesels. Although details are lack- 
ing at the time of writing, the re- 
sults will he awaited with great 
interest. 

Great Britain is alioul ready 
to try its hold and interesting 
experiment with the Mayo 
composite airplane, in which 
a carrier plane wdtli liglit 
wing loading will take aloft 
to a suitable level a heavily 
wing-loaded mail plane and 
act as a flying catapult by giv- 
ing its paru.site, as il were, suf- 
ficient flying .speed to get away 
' / with a loud which il could not, 
'' iindiu' its own power alone, .safidy 

lift from the gioimd. 

'I'liere are many wlut believe that tiiis 
uudeiiiiking, while very intriguing, in- 
volves diffieiiliies which could be more 
easily overcome l)y the extension of the 
catapult idea on the ground. Indeed, it 
seems highly piohable that this method 
of launching will find itself applied not 
merely to the military aircraft, the small 
mail planes of ocean liners, and the 
somewhat larger flying boats, such as the 
Zephyr and Aeolus, hut to the very large 
transport types which have been dis- 
cussed in the preceding paragraphs. 

I T is contended that, by having a long 
catapult run which, however, need 
not be nearly as long as runways on 
major airports, heavy loads, including 
passenger loads, can safely and surely 
he launched without the discomfort (ff 


venient grouping of instruments. The 
Sperry automatic Gyropilot controls, 
for example, are immediately at hand 
below the wheels. A comfortable swivel 
chair for the navigator-captain enables 
him either to work at a table behind the 
pilots, or swing himself into a position 
directly behind and between them. 

T he scale of these great machines is 
so large that it has become possible 
to generate UO-volt electric current 
from independent small engines housed 
in the wings rather than to put the great 
strain, on the battery and generator in- 
volved by the many electric accessories. 
The plane has a span of 140 feet, length 
of 95 feet, and an overall height of 20 
feet. 

Performance figures, of course, are 


altitude operation with large transports. 
If this is demonstrated the lines will co- 
operate in the development of an ex- 
perimental airplane which might well 
cost one million dollars. Lieutenant 
Commander D. W. (Tommy) Tomlin- 
son has been making test flights for 
TWA up to altitudes of 35,000 feet in 
an especially equipped Northrop Gam- 
ma, He and Ms associates are making 
studies of oxygen and pressure require- 
ments. 

Operation at these high levels ob- 
viously means pressure cabins as well 
as supplementary oxygen supply. What 
the aircraft wiU. be remains to be ascer- 
tained, However, it is an open secret 
that the Curtiss-Wright Corporation has 
gone far with studies and mock-up of 
a four-engined, pressure cabin transport 


too great acceleration and shock. There 
is reason to believe that the modern ex- 
ample of the ancient weapon which 
served, with its hurled stones, to breach 
the walls of cities, may lie the medium 
for giving huge craft with their loads 
of passengers, mail and freight to their 
natural medium, the air. 

Amazingly rapid as have been the 
strides of air transport, which is but 
little more than out of its Teens, there 
can be no doubt that the surface has 
only been scratched. This year, passen- 
gers will know new speeds, new regu- 
larity of operation, new comfort. In the 
next decade, they will see development, 
both in aircraft themselves and in their 
method of use, more spectacular 'than 
any of the history-making exploits which 
have gone before. 
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Railroads Alert to Problems . . . Look Ahead . . . 
Build for Efficiency, Safety, Comfort, Speed . . . 
Constant Research Meets Modern Demands 

By J. J. PELLEY 

President, Association of American Railroads 


G uided by their experiences of the 
■past but geared to the tempo of 
the present streamlined age, the 
railroads of this country are now in the 
midst of a new era of development. From 
it are emerging continued improvements 
in all phases of rail transportation 
which are giving the railways a new 
importance in the commercial and eco- 
nomic development of the nation. 

Ever since the first railroad was built 
in this country, improvements have con- 
tinued to be made to locomotives, cars, 
and roadbed, and in methods of opera- 
tion, Railroad managements have al- 
ways been alert to the advantages that 
come from such improvements. Had it 
not been for the progressive policies 
adopted by railway managements in the 
past, many of the developments now 
being made would have been impos- 
sible. 

In this new era of railroad develop- 
ment, howevet, science is playing a 
greater part than ever before. Through 
the scientific microscope the whole 
transportation picture is being carefully 
examined with the purpose of ascertain- 
ing what further improvements can be 
made that will best serve tlie public and 
the rail carriers themselves. Before any 
change is made, however, each one must 
undergo a test as to what effect it will 
have on safety, comfort, dependability, 
economy, and efficiency. 

T he railroads, in 1923, adopted a 
program calling for the furnishing 
of an adequate transportation service to 
the shippers of this country. In ac- 
cordance with that program, arrange- 
ments were perfected for the necessary 
co-operation between the railroads them- 
selves and the shipping public, and also 
for expenditures required in order to 
provide adequate additions to existing 
facilities with -a view to bringing about 
greater efficiency and economy in oper- 
ation. 

Under the stimulation of that policy, 
the railroads not only successfully met 
the heavy traffic demands of the pre- 
depression years but later years as well. 


At the same time, they have steadily con- 
tinued to improve their efficiency and 
economy in operation. As a result, the 
people of this country are today being 
furnished with the cheapest, safest, and 
most dependable rail transportation to 
be found in the world. To produce 
transportation which can be sold at a 
price averaging less than one cent for 
hauling a ton of freight one mile is an 
achievement in management, operation, 
and research. 

Installation 40 or 50 years ago of auto- 
matic couplers, air brakes, electric 
lights, and the many other improvements 
made up to 1920 were important. They 
added greatly to safety and efficiency 
in operation. Those changes, however, 
did not have the appeal to the public 
favor that has come from air-condi- 
tioning of passenger equipment, opera- 
tion of streamlined passenger trains and 
locomotives, changes in the interior 
arrangement of passenger equipment 
which add to the safety and comfort 
of the traveler, speeding up of both pas- 
senger and freight service in general, 
and many other improvements which 
have been made in recent years by the 
railroad systems of this country. 

The increase that has taken place in 
the past five years in the speed of pas- 
senger trains is without parallel. More 
than 400 trains using steam, internal 
combustion, or electric power, and cov- 
ering in excess of 19,000 miles, operated 
on schedule runs timed at 60 miles an 
hour or better at the beginning of 1936. 
Since that date, further increases in 
many instances have been made. In 1930 
there were only 30 regular runs, cover- 
ing a total distance of 1100 miles, which 
operated at 60 miles an hour or higher. 
By this increase in the speed of trains, 
distant points are being brought closer 
and closer together. 

So far as benefits to the public are 
concerned, the remarkable improve- 
ments made in freight service in recent 
years are of far greater importance. 
Freight trains on many railroads today 
operate virtually on what were once 
passenger train schedules. Over-night 


delivery of freight from points as far 
away as 400 miles and more is common 
in many parts of the country. This means 
that from one terminal to another, in- 
cluding time occupied at intermediate 
points, many of these freight trains must 
average more than 40 miles per hour. 
This general acceleration of freight- 
train movements stands out as one of 
the most noteworthy improvements in 
railway service. By reducing the running 
times between important centers, sub- 
stantial reductions have been made pos- 
sible in investment in stocks on shelves 
and goods in transport. The distance be- 
tween business localities has been short- 
ened from the standpoint of time. 

F reight moving from Chicago and 
St. Louis, for instance, now arrives 
in New York for third morning delivery 
compared with six or seven days re- 
quired for a freight shipment some years 
ago. Six years ago the fastest regularly 
scheduled freight train between Chicago 
and New Orleans made the run in 55 
hours. Now the southbound run is be- 
ing made in 41 hours and the north- 
bound run in 38 hours, although banana 
and fresh fruit trains make it north- 
bound in considerably less time, 

From the Pacific Coast cities to Chi- 
cago, Omaha, and Kansas City, east- 
bound freight schedules generally have 
been reduced about 24 hours in recent 
years, while fruit shipments from Cali- 
fornia destined to eastern points are now 
handled on an expedited schedule wliich 
is about 30 hours faster than in 1930. 
The schedule for freight traffic from Den- 
ver to Chicago has been materially re- 
duced. Livestock at the present time, for 
instance,’ arrives in Chicago for unload- 
ing within the 36-hour law, doing away 
w'ith the necessity of unloading it en 
route at least once for feed and rest. 
Perishable and other carload traffic from 
Denver is now transported on freight 
trains which give second morning de- 
livery in Chicago. 

Between Kansas City and Cleveland, 
St. Louis, and Buffalo, the running time 
of freight trains has been reduced by 
24 hours, which enables the delivery of 
freight on the second morning; while 
between Chicago and Cleveland the 
shipper now receives over-night service. 
From Florida, the time required for 
transporting carload lots to Philadel- 
phia, New York, Boston, and other 
northern cities is now 48 hours less than 
five years ago. 

Not only has the average speed of 
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The latest in Pullman sleeping cars. It is constructed of light weight steel alloy 
on a truss frame and has numerous new comfort features. Note the wide window 


mately 8000 pounds less than the stand- 


freight trains throughout the nation 
been increased by 55 percent since 1920, 
but there also has been an increase in 
the amount of freight carried per train. 

Remarkable improvements in loco- 
motive construction have been made in 
recent years. The effect of these im- 
provements has been to increase the 
tractive power without a comparable in- 
crease in weight or fuel consumption. 
An indication of the results obtained 
through this improvement is the fact 
that in 1935, for each ton of coal con- 
sumed in freight service, the railroads 
hauled Wi gross tons one mile. This 
was an increase in fuel efficiency of 44 
percent compared with 1920 when the 
average was 5Id tons. This increased 
efficiency in fuel consumption has re- 
sulted in a substantial saving in the 
amount of money expended for fuel Ijy 
the railroads. 

M any railroads today have in opera- 
tion in their passenger service lo- 
comotives which can maintain sustained 
speeds from 80 to 90 miles per hour 
and are capable of running for some dis- 
tance at from 100 to 110 miles an hour. 
Numerous railroads have increased the 
size of their locomotive tenders in order 
to reduce the necessity for frequent stops 
for water and fuel. One large eastern 
railroad is using a locomotive tender 
which has a capacity of 30 tons of coal 


alloys developed in recent years is most 
suitable for railroad use. Four years 
ago, after extensive experiments, a new 
type, light-weight, steel car was adopted 
as standard by the railroads of this 
country. A newly designed box-car made 
of alloy steel and weighing approxi- 


ard car adopted four years ago is now 
being subjected to a series of rigid tests 
to determine its suitability to meet 
present-day operating conditions. 

One of tbe most important rcscarcb 
activities now being conducted is that 
sponsored by the railroads of this coun- 
try and the leading steel manufacturers 
in an effort to ascertain what can be done 
to bring about a still better quality in 
steel rails. As a result of extensive ex- 
periments so far conducted in the lab- 
oratories of the University of Illinois, 
where the tests are being made, there 
has already been a marked improve- 
ment. 

These experiments have shown that in 
some of the rails which have been ex- 
amined there are small imperfections 
called “shatter cracks” which are lo- 
cated in the head of the rail. These 
shatter cracks are so narrow that one 
hundred thousand of them side by side 
would not extend more than an inch. 



In appearance, the new Pullman car offers a contrast to those now in common 
use. It has eight sections, two bedrooms, and two compartments en suite 


and 25,000 gallons of water, which en- 
ables that road to operate heavy pas- 
senger trains a distance of approximately 
300 miles, and heavy freight trains a 
distance of about 250 miles before it is 
necessary to replenish the supply of 
coal and water. Due to the improvements 
that have been made in locomotive con- 
struction, steam locomotives in passen- 
ger service in many parts of the country 
now travel 500 miles or more before they 
are replaced with fresh locomotives, 
whereas some years ago they were 
changed each 100 or 150 miles. 

Experiments are now being conducted 
by the Association of American Rail- 
roads and by individual roads, to deter- 
mine which„of the more than 10,000 steel 



One of the large number of modern freight cars of light weight built by the 
Baltimore and Ohio Railroad for more efficient and speedier handling of freight. 
It is sheathed with steel and is lined with Masonite compressed ^ood board 
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Tests have developed the fact that an 
excessive load on a rail may cause these 
shatter cracks to grow into a transverse 
fissure which, to a rail, is comparable 
with a cancer in the human body. One 
way to produce shatter cracks under 
controlled conditions in the laboratory, 
according to these tests, is to heat a 
piece of steel in hydrogen and then let 
it cool in the open air. By controlling 
the temperatures of steel rails after 
they have emerged from the rolling mills, 
it has been demonstrated that shatter 
cracks can be prevented. As a result, a 
method of regulating the cooling of 
rails has been adopted by the rail manu- 
facturers and a better quality of rail is 
now being produced at only a slightly 
increased cost. 

Some years ago an apparatus was in- 
vented which locates transverse fissures 
at a relatively early stage of growth, but 
no method has so far been developed 
by which the minute shatter cracks in a 
steel rail can be detected without de- 
stroying the rail. Development of some 
means of ascertaining whether a steel 
rail has shatter cracks is now being 
carefully studied at the University of 
Illinois. 

I N connection with this investigation, 
research work is also being conducted 
to ascertain the practicability of harden- 
ing the ends of rails in order to reduce 
the wear at the joints where it is the 
most severe. Some years ago the stand- 
ard length of the steel rail was 30 feet 
but was later increased to 33 feet and a 
few years afterwards was increased to 
39 feet. By increasing the length of the 
rail from 30 to 39 feet, the number of 
joints was reduced 23 percent. 

The railroads conduct extensive lab- 
oratory experiments at Purdue Univer- 



sity to ascertain what improvements can 
be made to draft gear, the mechanism 
just behind the coupler that absorbs the 
shock of starling or stopping of trains. 
As a result of these continuing tests an 
improved draft gear is now being used. 

The railroads, about 10 years ago, 
initialed a long series of laboratory and 
road tests of air brake equipment. These 
tests cost more than 2,000,000 dollars 
and extended over a period of years. 
With this improved air brake now being 
installed in freight cars, only eight sec- 
onds elapse from the time the engineer 



operates his brake valve until the brake 
sets on the last car, sometimes as mucli 
as a mile and a half away, This can be 
shortened in the case of emergency brake 
applications. 

The Association of American Rail- 
roads is now just completing an investi- 
gation of air-conditioning of passenger 
equipment to determine what improve- 
ments can be made in the methods now 
in use by the principal railroads through- 
out tliis country, and also to what extent 
these systems can be standardized and 
the cost of installation and operation re- 
duced. The result of these tests has not 
so far Been determined. 

Enumeration of the many improve- 
ments which the railroads have made in 
recent years, and which have brought 
about better service to the shippers and 
increased efficiency and economy in op- 
eration, could go on indefinitely. The 
general effect of the results which have 
been obtained can best be shown, how- 
ever, by the fact that in 1935 the operat- 
ing cost of moving 1000 tons of freight 
a distance of one mile was $6.63 com- 
pared with $10.78 in 1920. 

The railroads are not content to rest 
on their laurels. Where improvements 
are possible tlrey want to make them. 
While, in my long railroad experience, 
I have always found railway manage- 
ments receptive to ideas and anxious 
to develop those that can stand the prac- 
tical test, I have never seen them work 
with as much zeal as they are working 
today in their effort to make the rail 
transportation industry the greatest ex- 
ample of efficiency to be found in the 
world. 




The Pennsylvania Railroad’s contribution — a steam streamliner 



ABOUT a dozen yeais ago Prof. Dart 
of JohannesLurg startled the 
world by announcing the discov- 
ery of a new type of anthropoid ape 
the skull of wliich had just been found 
fossil in a cave at Taungs near the 
southwest corner of the Transvaal, South 
Africa, The skull, which shows the face 
in almost perfect condition, is that of an 
ape-child of six years. Photographs, fig- 
ures and restorations of this remarkable 
skull have appeared in Scientific Ameri- 
can [August 1929, pages 119-122.— £d.] 
and hi various other publications, and 
are to be found in most textbooks on 
anthropology. 

Prof. Dart considered that the little 
ape in its relationships came nearer to 
man than to the chimpanzee or gorilla. 
The brain he estimated to have had a 
volume of over 500 cc, and he thought it 
probable that an adult might have had 
a brain of 750 cc— not so very far be- 
low the lowest knoTO human brain of 
950 cc. He also believed that the shape 
of the brain indicated that the little ape 
was approaching man in walking much 
more erect than do any of the living 
apes, and that the little Taungs ape was 
very near to man’s ancestor and to be 


thus the long looked for “missing link,” 
Some scientists both in Europe and 
America considered that Dart had 
claimed too much for his little ape, and 
that it is only a variety of chimpanzee. 
When Dart, however, later removed the 
lower jaw and was able to display the 
crowns of the teeth it was seen that the 
milk teeth of the little ape-child are in 
structure exactly like those of human 
children and not in the least like those 
of the chimpanzee or gorilla. Gregory of 
New York considers that in nearly every 
dental character Australopithecus, as 
the little ape has been called, agrees with 
man and differs from the chimpanzee; 
and Romer of Harvard, who examined 
the skull in 1929, has stated that, what- 
ever the affinities of the ape, it is “cer- 
tainly not a chimpanzee or a gorilla.” 

Still, as the skull is that of a very 
young child and the infantile characters 
are a little deceptive, many have con- 
sidered it safest to suspend judgment 
until an adult specimen could Ire ob- 
tained. 

Early in 1936 I commenced an ex- 
ploration of the limestone caves of the 
Transvaal, in the hope of finding further 
evidence of Austi alopithecas and of pos- 


sibly finding remains of primitive man ; 
in any case I was certain of finding 
many new extinct types of mammals. 
So far I have found no traces of man, 
but I have discovered over a dozen new 
species of fossil mammals, some of 
which belong to new genera. Then, about 
the middle of August, on a visit to the 
caves at Sterkfontein near Krugersdorp, 
Mr. G. W. Barlow, the manager of the 
limeworks, gave me the brain cast of an 
anthropoid ape that had been blasted 



The upper dental arch of Australo- 
pithecus transvaalcnsis, Broom. As 
shown it is three fourths natural 
size. The sockets of the left in- 
cisors and canines arc shown as 
preserved. On the right side the 
incisors and canine are restored. 
The exact width between the pos- 
terior molars is uncertain but the 
restoration is probably nearly, even 
if not wholly, correct as shown 

out a few days before. I had asked him 
the previous week to keep a sharp look- 
out; and as he had been employed al 
Taungs when the Taungs ape was dis- 
covered, he knew exactly what I was 
after. A two days’ hunt with a consid- 
erable party of assistants resulted in 
my finding in the debris the nearly com- 
plete base of the skull and much of the 
cranial wall. In the matrix by the side 
of the base of the skull there were later 
found detached both upper jaws with 
beautifully preserved teeth, and the 
third right upper molar tooth was also 
found detached. 

When all the remains were cleaned 
out it was seen that we had the nearly 
complete skull with only the lower jaw 
missing. As, however, the face is not in 
contact with the brow, there is a little 
uncertainty as to the angle the face 
should make with the top of the head. 
Still, the side view of the skull given in 
the figure must be nearly correct. If this 
be compared with the skull of a chim- 
panzee it will be seen that the brain case 
is rather larger and rounder and that 
the supraorbital ridges are less devel- 
oped, and that the face is a little less 
simian. The front view of the skull is 
also not unlike that of the chimpanzee, 
tlinno-k tViP fono is a little more refined. 
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The cave at Sterkfontein where the fossil anthropoid ape was found. Most of 
the roof has been blasted away. Dr. Broom is sitting on part of the floor of 
the cave with his left hand on the spot where the skull lay. The cave 
deposit is only about three feet thick. The unner and lower mets ara 




The Fossil Ape Newly Found in South Africa is 
Probably Closer to Man than the Living Apes 

By R. B R 0 0 M, F.R.S. 

Transvaal Museum, Pretoria, South Africa 


antiquity for man and I know of no 
evidence in favor of the view. Gregory, 
McGregor, and Elliot Smith are all in 
favor of man having arisen in the 
Miocene epoch — say 10,000,000 years 
ago, and this is the opinion that finds 
most favor in the scientific world at 
present. There is certainly no undoubted 
evidence of human remains before Up- 



Side view of the right upper 2nd 
premolar and 1st and 2nd molars, 
with some parts of the roots of 
the canine and 1st premolar teeth 



Occusal or chewing surface of the 
upper 2nd premolar and 1st and 
2nd molars of Australopithecus 
iransvaalensis, Broom. The teeth 
have been slightly broken and the 
several portions pushed apart dur- 
ing the process of fossilization 

When we examine the teeth, however, 
ve see that the fossil ape cannot be at 
dl nearly allied to the chimpanzee or 
he gorilla. The premolars and 1st 
nolar are typically human in size and 
tructure, and they differ markedly 
rom those of any living apes. The 
anines, which are represented only by 
he sockets, are relatively small — larger 
han in man but smaller than in living 
inthrnpoids. The incisors are also repre- 
ented only by the sockets. They are a 
ittle larger than in man, but appaient- 
y not dissimilar. Then we have a start- 


Besides the nearly complete skull we 
have a sacrum with part of the pelvis 
of probably the same individual as the 
skull, and I have secured much of the 
hind leg of what I believe to be a second 
skeleton of the same species, which was 
discovered in another cave some months 
ago. If these remains belong to Australo- 
pithecus then it must have been, like the 
chimpanzee and gorilla, relatively shoit- 
legged, standing about four feet in 
height. It was probably much better 
able to walk on its hind limbs than any 
of the living large anthropoids. [The 
orang, chimpanzee, gorilla. The gibbon, 
fourth anthropoid, is not “large.” — Ed.] 
Exactly what the relationship of this 
ape to man may be will take some time 
to determine, as it will take weeks be- 
fore a detailed study of the skull, pelvis, 
and limb bones can be completed. The 
fact that tlie Taungs child fossil skull 
has the milk teeth typically human in 
pattern, and that the Sterkfontein ape 
shows the adult teeth to be also strik- 
ingly human, seems to lead to the con- 
clusion that these apes are much more 
nearly related to man than any of the 
living apes. 

O sborn has argued that man arose 
as early as Eocene times — perhaps 
30,000,000 years ago, but with the ex- 
ception of Wood-Jones no responsible 
scientist so far as I am aware holds 
this view. Keith thinks man may have 
arisen in Oligocene times — say 20,000.- 
000 years ago. But few support such an 


per Pliocene — a little over 1,000,000 
years ago, hut man was already at this 
time so typically man that he must have 
originated some millions of years earlier. 
Still I do not see any reason for think- 
ing that man is older than Middle or 
Lower Pliocene — arising perhaps 3,000,- 
000 to 5,000,000 years ago. 

The Taungs ape is probably not older 
than 500,000 or 750,000 years, and the 
Sterkfontein ape probably not older 
than 100,000 years, and they are thus 
too recent to have been man’s ancestors. 
But we now kirow for certain that large 
anthropoids inhabited South Africa dur- 
ing Pleistocene times and that these 
apes, unlike the living anthropoids, 
lived on the plains and among the hills 
and sheltered in the caves. We are prob- 
ably safe in assuming that somewhat 
similar non-forest living apes inhabited 
South Africa in Pliocene times, and it 
seems not at all urrlikely that it was 
from some member of ibis group that 
the first man arose. 

Monboddo in 1774 suggested that 
Africa would prove to be the ancestral 
home of man, and Darwin also held that 
it was much more likely that man arose 
in Africa than in Asia; and Elliot 
Smith, probably the greatest living an- 
atomist, has for long held the same 
view. 

The discoveries at Taungs and Sterk- 
fontein of fossil anthropoids which are 
by far the most man-like of the apes 
seems strongly to support Darwin’s 
views of Africa having been the “Garden 
of Eden.” 


ing human character revealed. In all 
ipes there is a gap between the canine 
ind the 2nd incisor, for the accommo- 
lation of the lower canine. In males of 
he chimpanzee and gorilla the gap is 
arge: in females it is small. In man 
he teeth form a continuous series, 
vith no gap. In this new fossil ape the 
;ondition is exactly as in man. The 2nd 
Lnd 3rd molars are fairly like those of 
nan but considerably larger, also very 
nucli larger than the corresponding 
eeth in the chimpanzee. 

The Sterkfontein ape is probably of 
ater date than the Taungs ape. The lat- 
er may be Lower or Middle Pleistocene, 
vhile the former is most probably Up- 
3er Pleistocene. And, as the brain is 
iomewhat differently shaped and the 1st 
nolars are also a little different, I have 
)laced the new fossil form in a distinct 
ipecies and called it Australopithecus 
ransvaalensis [to which science adds 
'Broom,” as per regular custom.— Ed.] 



Restoration of the skull of Australopithecus transvaalensis. Broom. About 
three eighths natural size. The mandible is unknown, most of the zygoma 
(cheek bone arch) is lost, and the upper nasal region is unknown, but other- 
wise the skull is nearly complete. As, however, there is no contact between 
the face and the cranium the exact relations of the face are not quite cer- 
tain, but the position of the face must be nearly as here restored. Possibly 
the lower part of the face and the mandible ought to be a little narrower 
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By ALFRED H. SWAYNE 

First Vice President and Chairman, Highways 
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H ighway development in the 
United States has followed a rather 
checkered career, starting with the 
trails of the Indian and leading up to 
the traffic arteries of the present day. 
With the advent of the white man as a 
permanent resident of this country, came 
a desire and need for communication be- 
tween settlements; hence the stage-coach 
or post-roads. For a time canals or water 
liighways claimed a large measure of 
attention; then came the railroad. With 
the tremendous developments of railway 
rights-of-way, little attention was given 
to the roads which were then used large- 
ly for local individual transportation by 
foot and by horse, and the result was the 
deterioration of those few roads which 
had already been built. Soon came the 
bicycle with its demand for relatively 
smooth surfaces, and a background was 
developed fur the highway system of 
today. 

At the turn of the century a new factor 
entered the field of transportation and 
completely changed the complexion of 
the entire situation. The motor-driven 
vehicle created, almost over night, a 
demand for comparatively broad high- 
ways that would be usable in all kinds 
of weather and would withstand the 
wear and tear of constantly increasing 
traffic. 

Faced with these new problems, en- 


gineers took lip the study, and sporadic 
load-building for motor vehicles started 
in various parts of the country. But as 
knowledge of the technical requirements 
of road-building advanced, the motor 
vehicle advanced in numbers in a ratio 
that con.stantly out-distanced the ellorts 
of the highway engineer. 

W ITH the establishment of the Bu- 
reau of Public Roads in 1916 and 
the co-ordination of efforts and financial 
requirements toward improved highway 
systems, road-building spurted ahead. 
However, because of the permanence of 
roads after construction as contrasted to 
the relative impermanence of motor 
vehicle units, traffic outgrew the roads 
almost as rapidly as they were built. 
Motor vehicle accidents increased as 
congestion became intolerable in certain 
localities, cost of road construction grew 
beyond desirable limits, and it became 


obvious that a thnroiigli analysis must be 
made of the entire situation as a whole if 
satisfactory results were to be achieved. 
Highway objectives are, in general, 
as follows: to facilitate the fullest pos- 
sible movement of a maximum volume 
of traffic, with maximum safety, at a,* 
maximum degree of economy. ' 

Obstacles to the attainment of these 
objectives are the difficulties of condem- 
nation of land for road building and 
lack of funds to meet immediately all 
of the widespread demands for building 
and maintaining highways regardless of 
their relative value to the number of 
vehicles wliich may use them. If these 
obstacles can be overcome, and I be- 
lieve that they will be, highway engi- 
neers can construct road.s that will meet 
all the requirements and continue to 
meet them as traffic increases. One of the 
greatest highway needs in the United 
States is for “freeways” or “limited 


A modern section of New Jersey State Highway 23, with center unpaved strip to separate traffic 
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A traffic circle relieves congestion at an intersection near Central Airport, Caniden, New Jcrse 


ways” in concentrated popu- 
lation centers, These free- 
ways, as proposed by the 
Regional Plan Association, 
call for a strip of public 
land devoted to the move- 
ment of traffic and over 
which the abutting owner 
has no right of light, air or 
direct access. Essentially 
they will be well-designed 
express highways but lack- 
ing the multitude of “hot 
dog” stands, billboards, and 
gasoline stations, which so 
frequently decrease the effi- 
ciency of a road and intro- 
duce danger points on 
curves and hills. Some of 
the plans and methods of 
design tliat are commonly 
used on modern highways 
will be used in freeway de- 
sign, such as traffic flow 
alinement with a central 
unpaved strip to separate vehicles mov- 
ing in opposite directions, banking of 
curves, and various methods of handling 
intersecting traffic. One of the greatest 
advantages of the freeway will be its 
“express” characteristics and it will un- 
doubtedly reach its first use in connec- 
ting congested traffic areas with vacation 
lands in the mountains and at the sea- 
shore. Thus, for example, a freeway from 
Washington to Boston would provide a 
safe high-speed transportation medium 
for motor vehicles which, by using it, 
could avoid all cities and towns and still 
could have access to the freeway at many 
points not too widely separated. Such 
a freeway would open to motor vehicles 
all of the vacation lands of the eastern 
United States and would provide, as 
mentioned above, free movement of a 
maximum volume of traffic with maxi- 
mum safety. 

^NOTHER large and significant fac- 
•Ul tor in highway design is the separa- 
tion of traffic within and near large 
cities. This point involves not only motor 
vehicles but also pedestrians, who con- 
stitute a large proportion of motor vehi- 
cle fatalities. By the construction of 
grade separations, of various types and 
the provision of sidewalks for pedes- 
trians with over- and underpasses, many 
of the problems can and will be solved. 

In the meantime, there is much that 
is being done to develop existing high- 
ways with the funds that are available. 
Curves can be properly banked and 
made more sweeping, perspective for tbe 
driver can be increased so that approach- 
ing danger can always be seen and thus 
avoided, and highways can be made 
wider to accommodate a greater volume 
of traffic. 

In order to see clearly what can be 
done in the matter of highway construc- 
tion, it is advantageous to survey work 


being done in other countries, which 
work, incidentally, is based largely on 
American research and engineering 
practices. No other nation has gone so 
far in sub-soil research, in perfection of 
construction, or in maintenance, to 
mention but a few of the many impor- 
tant phases of road construction, as has 
our own under the leadership of Thomas 
H. MacDonald, director of the United 
States Bureau of Public Roads. 

In what has been done in Europe and 
in what is happening there are both 
significant differences and significant 
analogies with the progress which has 
been made in the United States. The 
differences of course are very deep. The 
countries of Europe have a mixed traf- 
fic, the like of which is not found any- 
where in our country. In some places, 
millions of cyclists crowd the road and 
are met all over the highway by the im- 
patient motorist. In some lands the farm- 
er lives in the village or town and goes 
to work on his farm each morning as he 
has done throughout the centuries since 
the time when his personal safety at 
night required that he and his stock 
should find a common resting place with 
his neighbors in self-defense. So herds 
of cattle, pedestrians and flocks of indo- 
lent geese throng the highways as night 
conies on. 

Horses and even oxen are found plod- 
ding their way with heavy loads. Pigs 
and chickens have not yet learned that 
the roadway is unsafe. The road is a 
cross section of communal life on which 
the peasant performs part of his daily 
labor, or on holidays and Sundays moves 
en masse along the road, gossiping with 
his neighbors, marching in festal, sing- 
ing array, searching his way to quiet, 
restful spots for a family picnic or day 
In the open. 

Behind the basic differences in stand- 
ards and ways of living presented by 


these conditions, so different from those 
of the United States, there are other 
equally fundamental differences in gov- 
ernment to be considered. The man who 
controls the destinies of a people can 
sit at his desk as Napoleon did and draw 
the lines for his roads with pencil and 
ruler. Expropriation of needed lands 
follows as a matter of course. Funds can 
be concentrated, specifications drawn, 
construction undertaken in a way and 
on a scale which a democracy only 
reaches through painful stages. 

T here is neltlier the long drawn out 
court procedure to oust the unwilling 
proprietor from strips of land which are 
necessary to the public welfare, nor is 
there the excessive cost which frequent- 
ly results from appraisals made by local 
officials when land is finally condemned 
in tills country. Nor is there the immedi- 
ate necessity for consideration of a pub- 
lic opinion which insists that each lo- 
cality, sometimes even each resident, 
shall secure his part of the public ap- 
propriation for his road regardless of 
the larger interest. 

In Germany, for example, there is now 
under way a program for the construc- 
tion of 5000 miles of completely sepa- 
rated highways — autobahnen — each 
having two lanes of traffic moving in 
either direction with a parkway between 
them. Bridges or underpasses take care 
of cross traffic of both motor vehicles and 
pedestrians. Take-off roads of varying 
designs, usually from 10 to 15 kilometers 
apart, permit traffic to enter or leave the 
main road. At the time of writing, ap- 
proximately 1000 miles of this program 
is complete, the surfacing of another 
1000 miles is under way, and about 
1000 miles are in the blueprint stage or 
under preliminary construction. 

Overshadowing the amazing under- 
taking of Germany, largely because of 
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the iiiternatinnal scdpe of the prugiam, 
is a highway which eventually will con- 
nect London, England, with Calcutta, 
India, and Capetown, South Africa. 
Parts of this route are already in service 
and other parts are well under construc- 
tion. Of similar importance and just as 
romantic in conception is the Inter- 
American Highway, which will run from 
Nuevo Laredo, Mexico, to Panama City, 
through Mexico, Guatemala, El Salva- 
dor, Honduras. Nicaragua, Costa Rica, 
and Panama. 

Work now being done in Paris, 
France, repre.sents one of the most fas- 


cinating projects in highway coiisluie- 
lion ill progress anywhere in the world, 
and gives a key to the solution of traffic 
prolilems in congested areas. The ring 
of fortifications which surrounded an- 
cient Paris has been converted into a 
circular belt highway. Fartlier out from 
the city, French engineer.s are now con- 
structing a second belt with others ])ro- 
jected still farther out as traffic develop- 
ments may require them. At intervals on 
the.se belts, highways converge in the 
form of squares or circles. 

With these brief glimpses of what has 
been done, is being accomplished, and 


will .soon he consummated, it becomes 
apparent that the highway engineer has 
a complete gra.sp of the situation. He is 
able to provide safe, fa.st highways ade- 
quate to take care of traffic conditions 
for some time to come after completion, 
and will do this just as rapidly as funds 
and legislation permit. An excellent sum- 
mation of the entire highway situation 
as it exists in the United States today 
is given by Mr. MacDonald, in the An- 
nual Report of the Bureau of Public 
Roads, as follows; 

“TN the immediate future a large 
-8- amount of work should be done in 
making more adequate for traffic that 
already exists those highways delihi'i- 
ately impioved under a policy of stage 
construction to a degree known to be less 
than that ultimately de.sirable. There is 
also a need for the further extension of 
improvements to the more usefiil sec- 
ondary and land-service roads, many of 
which still await improvement. Needed 
improvements on the main highways 
include considerable improvement of 
alinement, reduction of grades, and 
pliniinatioir of laihoad grade cros.slfigs 
and separation of grades at intersections. 

“Although much work of the kind de- 
scribed is necessary, there is no leusori 
whatever to assume that the main high- 
way system, as a whole, is substantially 
iiiadequale. The need for fiiitlier im- 
pi’oveiiiciil exists piiiielpally on a limit- 
ed mileage of heavily traveled higliway.s, 
especially near large cities in industrial 
.sections and on those roads which, be- 
cause of their early importance, were 
the first to be improved and were there- 
fore constructed according to lower 
standards than have .since prevailed. 
Viewing the work of past years as a 
whole, the system of highways created 
is remarkably adequate.” 



Twelve Years o 


Motor Coaches 


T welve years in history is a brief 
period. Yet reckoned by events 
rather than by mere calendar years, 
the past 12 have provided an epoch un- 
paralleled for progress in our transpor- 
tation system. 

During this period the motor coach, 
once classed as a “fad,” became an in- 
tegral part of our economic and social 
structure, taking its place in our scheme 
of transportation alongside of electric 
railways backed by 50 years of experi- 
ence and the steam railroads with more 
than a century of history behind them. 

In the early days of motor coaches, 
they were a mixture of cumbersome 
truck chassis and improvised bodies, 
many of them simply being planks 
placed across the truck frames. Motor 
coach systems were like “Topsy” of 
Uncle Tom’s Cabin fame; 
they “just grew.” 

Although there are rec- 
ords of motor buses having 
been operated as early as 
1904, it was not until the 
outbreak of the World War 
that the economic need for 
motor buses began to be re- 
alized. Almost overnight, 

"streets of cities throughout 
the country became crowd- 
ed with “jitneys” which cre- 
ated great traffic hazards 
and, while providing a more 
rapid means of transporta- 
tion, could not either give 
adequate service or protect 
those who rode. 

In the early 1920’s there 
were hut few cities in which 
motor coaches were being 
operated, and a 35-mile op- 
eration in inter-city work 
was regarded as a long haul. But as man- 
ufacturers developed more dependable 
vehicles, with better paving in the cities 
and concrete highways extending to all 
parts of the country, the use of motor 
coaches grew by leaps and bounds, each 
year increasing in popularity and build- 
ing transportation by motor coach into 
one of the major businesses of the coun- 
try. All this occurred in a period of but 
12 years. 

A glance at the history of motor-coach 
transportation is interesting and of im- 
portance in that it reveals how quickly 
the American public will accept that 
which is new when it is better. When 


Early Systems “Jwst Grew” . . . Co-ordination Re- 
sulted in Progress . . . Comfort and Convenience 
for Passengers . . . Wliat of tlie Next Five Years? 


By I. B. BABCOCK 

President, General Motors Truck and Coach 


Grover Cleveland was elected president 
in 1884, local transportation, except for 
a few cable lines, was dependent en- 
tirely on animal power. In 1888 came 
the first successful application of elec- 
tricity as a power for transportation ve- 
hicles, when a system was established 
at Montgomery, Alabama. Within the 
next 10 years city after city joined this 
electrification trend, completely replac- 





One of the "all-service” coaches pioneered by Public Service 
Coordinated Transport of New Jersey. These vehicles are 
equipped with both gasoline and electric motors and can be 
run either on a double-wire trolley system or under gasoline 
engine power on any highway, making for flexible service 


ing animal power. The street railway 
had become the electric railway. 

Then came the great development — 
the invention of the internal combustion 
engine, which made private transporta- 
tion over streets and highways available 
to nearly every family in America. This 
opened new marts of trade, carried peo- 
ple from the congested districts of cities 
out into new residential territories away 
from established electric and steam 
railway lines— resulting in the evolution 
of a new transportation vehicle, the mo- 
tor coach. People were not to be content 
with improvised buses; they demanded 
better transportation, and from this de- 


mand evolved coaches which provided a 
safe, comfortable ride, capable of ren- 
dering a flexible type of transportation 
quite different from anything previously 
possible. 

The year 1924 saw the motor coach 
actually take its proper place in the 
transportation system. In that year large 
and small electric railway properties 
began to use motor coaches and steam 
railroads started toward a 
co-ordinated system of rail 
and buses. Revolutionary 
results followed the adop- 
tion of motor buses in local 
transportation and the elec- 
tric railway industry be- 
came the transit industry. 

W HEN the industry was 
carrying two billion 
passengers a year back in 
the 80’s, it was regarded as 
big business. There was talk 
then that the opportunities 
for further progress had 
been exhausted and that the 
era of expansion was about 
over. Today the transit in- 
dustry is carrying over 12 
billion passengers a year, 
with a gross revenue in ex- 
cess of one billion dollars. 
This is a greater volume of 
business than the steel industry did in 
1931. It almost equals the combined 
revenue from telephone and telegraph 
service. The industry has the largest 
number of customers for a single pro- 
duct of any business in the world. 

Yet the motor-coach business, despite 
the sensational progress it has made in 
the past few years, is still steadily grow- 
ing. We are now well into another era 
in motor-coach transportation— an era 
of modernization. There are in existence 
in the United States at the present time 
22,000 street cars known to be 20 or 
more years old. In addition there are an- 
other 15,000 street cars known to be 
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Ttansportation sam comf n'l: A moioc bus of die vintage of 1911 


from 15 to 20 years old. In 
addition to this rolling stock 
there are more than 10,000 
buses in city service ap- 
proximately five or more 
years old. 

Thus the transit industry 
alone faces the prospect 
during the coming five years 
of having on its hands 47,- 
000 pieces of equipment 
that have passed the age lini- 
it of economic usefulness. 

Estimating conservatively, 
it is reasonable to predict 
that at least 50 percent of 
this obsolete equipment will 
be replaced with new roll- 
ing stock at an expenditure 
of 235,000,000 dullars-ap- 
proximately 50,000,000 dol- 
lars per year. 

How swiftly the public 
has accepted motor coaches for trans- 
portation is shown in the record of 
achievement. In 1922, only 18 cities de- 
pended exclusively upon motor coaches 
for transportation, while 560 cities de- 
pended exclusively upon rail service. 
Another 197 cities were supplementing 
their rail service with coaches. 

By 1932—10 years later, 300 cities 
had gone “all bus” — a third of the cities 
in the United States— and 447 addition- 
al cities were enjoying the advantages 
of co-ordinated transportation— rail and 
bus. Today, 419 cities depend exclusive- 
ly on motor buses for their public trans- 
portation. From 1925 to 1935 the transit 
industry increased the number of buses 
operated by it from 1200 vehicles to 18,- 
200 vehicles. During the past five years 
75 percent of the equipment bought by 
city operators has been gasoline buses. 

There are, several causes 'for this r4p- 
id subslitutiph of motor coaches’ ip 


transportation service: 1. The difficulty, _ 
of amortizing original investments. 2, | 
The relatively low capital investment 
required to operate bus service. 3. The 
desire of the public for quicker, more 
convenient, and low-cost service. 


W HEN business skies started to 
brighten early in 1935, many city 
operators took advantage of the upturn 
in riding and started programs to re- 
habilitate, and in many Instances, com- 
pletely modernize their properties. 
These modernization pntgrams resulted 
in tire biggest coaclr-buyitrg year of all 
lime. However, the record lasted but a 
short time, 1936 setting airotlier new 
all-tirne high in tire pur chase and deliv- 
ery of coaches. 

Among the many irnportairt and inter- 
esting highlights of these nrodernlzation 
plans was the substitution of coaches 
by Tire New York City Omnibus Cor- 
poration, on the street railway lines of 
New York Railways. This substitrrtinn 
required 768 coaches, Thrs 
gigantic venture was an im- 
mediate success. Riding hr-,-,/ 
creased sensationally, rev- 
enues shot upward. 

Piilrlic Service Coordin- 
ated Transport of New Jer- 
sey, the largest city opera- 
tor of motor coaches in the 
coiurtry, embarked on a 
6,800,000-dollar program of 
modenrization. Among the 
377 coaches purchased bj 
this company were 27 Dies- 
el-electrics, the first coacli 
fleet in the United States to 
utilize Diesel power and tin 
first in the world to use 
Diesel-electrics. 

Chicago Motor Coach and 
Fifth Avenue Coach Com- 
pany placed in ojteratimi 
nearly 200 double-deck , 


t5,'with the engine piqunted in the 
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coach, providing an entirelv unobstruct- „ , ^ , , 

, . r , & j Below: Otie of the most 

ed interior for passenger use, and leav- 

ing fumes a.ud engine noise beliincl. seating 32 passen- 

Scats have been modernized to give gets and with rear engine, 

the utmost in comfort; new lighting Nearly 1000 of these have 

systems and color schemes give restful been placed in service, 

interiors; newly developed ventilation Right: An interior view 


result in smooth, comfortable riding 
qualities but it is a great safety factor. 
Safety is further enhanced by the use 
of all-metal bodies. 

What has been the effect of this rap- 
id trend to motorization in transporta- 
tion? The public has been given a fa.st, 
convenient, and low-rost service, being 
able to board the coaches near their 
homes and to alight near their destina- 
tions; the operator has been able to 
build strong, efficient, and profitable 
transportation line.s; the coach manu- 
facturer has become a leading figure in 
our transportation picture. 

In .speculating on what the future 
holds for city and inter-city motor-coach 
transportation, there is every indication 
that it will Continue to move forward 
rapidly to give to the riding public the 
benefits of years of successful operation. 


coaches, seating 72 passengers and em- 
bodying eveiy modern feature for pas- 
senger comfort. St. Louis, Boston, Kan- 
sas City, Hou.ston, Dallas, New Orleans, 
Memphis, and hundreds of other cities 
have been active in improving their 
piopei'ties. In the inter-city transporta- 
tion field Gieyhound placed the largest 
single coach order of all time, purchas- 
ing 505 modern highway cruisers to 
auo-nient a fleet of 325 such coaches 
placed in service during the year. The 
National Trailways System, composed 
of five of the leading inter-city operators, 
organized to give coast to coast service 
—hundreds of other inter-city operators 
placed new equipment on their lines. 

In neurly all modern motor coaches 
the engine, heretofore located at the 
front end of the coach under a hood, 
has been mounted in the rear of the 


Greyhound recently order- 
ed 505 of these coaches 
after operating 325 of 
them. This is the largest 
coach order of all time. 
Left: Interior of one of 
these new highway cruis- 
ers, seating 36 passengers 


systems provide fresh air throughout 
the coaches at all times, without draft. 

Through the use of rear engine mount- 
ing, modern coaches have perfect weight 
distribution with Vs of the weight on 
front single tires and % of the weight 
on rear dual tires. Not only does this 
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Maggot 


F olklore has made many con- 
tributions to the science of medi- 
cine. Many remedies now esteemed 
by the very best doctors were at one 
time derided as superstitious. Withering, 
in 1776, learned that foxglove was used 
by old women tn cure dropsy, which 
was then regarded as a disease ; he tried 
it in his practice and became convinced 
of its value. It was very much later that 
digitalis was purified from this plant 
and adopted as such by pharmacy. 

This sort of thing had happened over 
and over again, quinine from Peruvian 
bark being another example. In some 
cases, of course, the empirical remedy- 
vipers, salamaiideis, cockroaches, lice, 
or whatnot — seemed merely to 
have the limited, negative virtue 
of being unpleasant even lo 
think ahmit. More often than 
not the folkloie remedy was 
really worthless, though the pos- 
sibility that such old wives’ 
cures may be of value should al- 
ways be considered. 

Nothing could be more re- 
volting, for example, than a 
maggot-infested wound ; noth- 
ing could be more grotesque 
than the treatment of wounds 
with the excrementory product 
of insect larvae; nothing could 
be more fantastic, or has been 
more derided, than the external 
use of urine for medicinal pur- 
poses. Yet just these substances 
and processes have recently 
found their way into scientific 
medicine and have assumed con- 
siderable importance. 

In the apocryphal book called 
Maccabees we are told about the 
terrible death of the Greek ruler 
Antioclius, an early persecutor 
of the Jews. His maggot-infested wounds 
are held up to our horror. Yet, centuries 
later, the so-called ’‘father of French 
surgery,” Ambroise Pare (1517-1590), 
observed the frequent presence of fly 
laiwaB in wounds, and appears to have 
had some idea that their effect was 
heneficial. 


I NDEED, there is nothing new under 
the sun, for the so-called maggot 
treatment of bone injuries, in which 
larvae of blowflies were placed in 
wounds to clear up decayed tissue and 
hasten healing, is not new. It was known 
to the French surgeon, Baron D. J. 
Larrey, in the time of Napoleon. While 
the Syrian wounded were usually ter- 


One Superstition tliat Turned out to be a Fact . . . 
Science Went to W ork, Maggots W ent Out, Allantoin 
Came in, Foil owed by Urea . . . Now We Understand 

By T. S¥ANN HARDING 


rifled by the appearance of blue-fly 
larvae in their wounds, the Baron said: 
“Nothing short of experience could 
convince them that these insects, so far 
from being injurious to their wounds, 
promoted rather their cicaliization, by 
cutting short the process of nature and 
by causing the separation of the cellu- 



These were some of the dean, pampered and soci- 
ally select, sterile maggots, as formerly applied 


lar eschars which they devoured. These 
larvae are, indeed, greedy for putrefy- 
ing substances alone, and never touch 
the parts which are endowed with life.” 

The modern use of maggots to clear 
up wounds, especially those of the hones, 
dales from field observations made dur- 
ing the World War. The well-known 
Cleveland surgeon. Dr. George W. 
Crile, called attention in 1917 to the 
more rapid healing of wounds contain- 
ing maggots. But it was the late Dr. 
W. S. Baer of Johns Hopkins who made 
the first extensive clinical tests, devel- 
oped a technique of using the maggots, 
and vigorously advocated its general 
adoption. 

, Many cases of stubborn, deep-seated 


bone infcclious came tn Di. Baer's at- 
tention "over theie." In one in, stance 
two seiiniisly wounded soldiers had lain 
on the battlefield about a week before 
they received attention. Their wounds 
had become infested with maggots of 
the common Iflowfly. making them hor- 
rible to behold. Yet these serious and 
infested wounds, when cleansed 
by the physicians, healed with 
marked rapidity. 

Despite their long exposure 
these men made a rapid le- 
covery, in marked cnnliasl to 
the high death rate of olheis 
from similar wounds. Some years 
luler, when trealing cases of the 
chronic bone disease called os- 
teomyelitis, in Baltimoie, Di. 
Baer remembered this battle- 
field expel ience. As a last resort 
he tried the lilowliy maggots on 
two young girls who suffered 
from this dreadful disease. They 
worked like magic! 

T hereafter maggot treat- 
ment for osteomyelitis spread 
rapidly throughout the United 
States, as il is said all really 
good, sound remedies do spread. y 
However, it seemed possible that 
the maggots might at lirae.s carry 
dangerous infective germs and 
the problem arose of lalsing 
sterile maggots wholesale. Ap- 
peal was made to Dr. William Robinson 
of the Bureau of Entomology and Plant 
Quarantine in Washington. 

Dr. Robinson and his associates solv- 
ed the problem of mass production of 
sterile maggots. They made the maggot 
treatment safe, but it was still revolting. 
Patients disliked it. Doctors disliked to 
submit them to the treatment. The ques- 
tion arose; What do the maggots do or 
produce that enables them to cure 
wounds? Just as pure digitalis had been 
prepared from foxglove, so now some 
curative principle must be prepared in 
pure form from maggots — and exactly 
that look place. In 1935 Dr. Robinson 
was able to announce that blowfly mag- 
gots cured wounds because they pro- 
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duced “allantoin” as an exciementory 
product. This colorless, odorless chemi- 
cal compound, which, it was discovered, 
had been used 23 years earlier in the 
treatment of non-healing ulcers by Dr, 
C. J. Macalister, and not the maggots 
per se, effected the cure. Allantoin is 
harmless, painless, and inexpensive, a 
moderate-size application costing but 
five cents and being in no way revolting. 

It promotes the healing process in the 
wound from the bottom up. It is present 
also in the embryos of certain animals, 
mixtures of which have a healing effect 
on wounds. Maggots therefore healed 
the wounds involuntarily and merely be- 
cause tliey happened to excrete allan- 
toin. General granulation of the tissue 
with rapid healing could he produced 
by packing wounds with allantoin- 
saturated cotton. Non-healing wounds, 
burns, and ulcers yielded to its magic. 

E xperimentation started in a 

Washington hospital hut soon doc- 
tors all over the country were using the 
new method. Weak solutions of allantoin 
were effective; the excretions placed in 
wounds by the live maggots were very 
weak in strength indeed. Case alter case 
showed improvement. Stomach ulcers, 
bladder inflammation, and other inter- 
nal irritations began to be treated. (Self- 
medication is not advisable, however, so 
consult your physician always.) 

As explained at the convention of the 
American Medical Association in 1936 
by Dr. S. W. Simmons, also of the 
Bureau of Entomology and Plant Quar- 
antine, certain body cells become dor- 
mant and seem unable to grow or to 
reproduce tliemselves when wounds oc- 
^cur. But contact with allantoin gives 
them power both to grow and to multi- 
ply. However, allantoin does not cause 
the excessive and abnormal type of 
growth characteri.stic of cancer. 



Science on the tcail of knowledge. 
Extracting allantoin from maggots 


Exactly what happens in the living 
cell is still a mystery and until this is 
solved medicine must always be much 
impeded. But the factor that enables 
dormant cells to grow and heal wounds 
may, if lacking, apparently be replaced 
with allantoin. This penetrates the cell 
and causes its nucleus to regain its lost 
power of activity. When allantoin is ap- 
plied, healing takes place in hone, mus- 
cle, and skin. 

Chemically speaking, allantoin is a 
derivative of urea, a waste product of 
the body excreted in the urine. In Au- 
gust 1936 it was not surprising, there- 
fore, that Dr. Robinson announced in the 
American Journal of Surgery the fact 
that a 2 percent solution of the chemical 
urea, made with sterile water, would it- 
self produce healing if applied to stub- 
born wounds. 

Urea can be made by combining am- 
monia with carbon dioxide. It is made 
from the gases of the air on large scale, 
for it is widely used as fertilizer. It also 
occurs in human tissues and in many 
plants, though it derives its name from 
the fact that it was first discovered in 
urine, 

U REA has great historical signifi- 
cance because it was the first chem- 
ical having its origin in living organisms 
whicli was made synthetically in the lab- 
oratory. In 1828 the German chemist 
Wohler announced that he had succeed- 
ed in producing urea without the aid of 
a kidney. He had made it by heating 
ammonium cyanate. Until then it had 
been supposed that socalled “organic” 
chemicals, other than carbon dioxide 
and water, could not be made artificially. 
The average person excretes a little over 
an ounce of urea daily. 

In his latest work Dr. Robinson cites 
many case histories provided by physi- 
cians, surgeons, and dentists. They have 
used weak solutions of urea in treating 
osteomyelitis, gangrene, old ulcers, stub- 
born wounds, infected burns, and non- 
healing gums and tooth sockets. The re- 
ports are encouraging. Many of them are 
sensational. If this good work is borne 
out by additional clinical tests carried 
out under close control, the discovery 
will be one of major importance. 

Medicine must make haste slowly, as 
always. It must not jump to conclusions, 
even though no ill effects have yet been 
recorded. It is an odd coincidence and a 
significant one that human urine is 
roughly a 2 percent solution of urea. 
Consequently there may have been 
sound reason for its medicinal use as an 
application to wounds. Fortunately urea 
itself is an entirely inoffensive sub- 
stance, It is present in the tissues and 
blood of animals and of human beings. 
It occurs in many plants used for food, 
notably in spinach. It is an almost 
snowlike, crystaUine chemical. Under 
the microscope a pinch of it looks like a 



Dr. William Robinson, who solved 
the problem of mass production 
of sterile and socially eligible 
maggots. They almost became pets 

miniature log jam of sparkling sticks of 
ice. It is made commercially by the ton 
by combining three gases that occur in 
air and in water — nitrogen, hydrogen, 
and carbon dioxide. 

Treatment with allantoin was inexpen- 
sive but with urea it is still cheaper. 
Pure urea, long used by doctors as a 
diuretic, sells for a small fraction of the 
price of allantoin. 

But why did it occur to the scientists 
that urea might be as valuable as 
allantoin? This was not because it was 
associated with allantoin in the maggot 
excretions so much as because the pic- 
ture or structural formula of allantoin, 
as written out by organic chemists, 
showed how easily a “side chain” of al- 
lantoin might be chipped off so as to 
leave urea. 

T he formula of allantoin is written by 
organic chemists in the form of a 
square with an NH and a CO group at 
the bottom corners and an NH and a CH 
group at the top, left to right, the letters 
standing for nitrogen, hydrogen, carbon, 
and oxygen. But, attached to that CH at 
the top right of the square the chemist 
put this; CH-NH-CO-NH,, and all 
of that which is written after the CH is 
nothing hut urea. Hence he reasoned 
that the NH — CO — NIR, or urea, was 
probably chipped off from the allantoin 
in the wounds, and just that proved to 
be the case. 

There you have the story to date. Man 
first used blowfly larvae and then one 
of their excretions to heal wounds. Final- 
ly he came to see that the white crystal- 
line chemical urea, which occurs as a 
human excretory product, was the real 
healing agent. 



Mobile Homes for Everybody . . . What They 
Offer . . . Designs . . . Construction . . . Booming 
Trailer Industry . . . How Long Will it Boom? 

By PHILIP H. SMITH 


E ight years ago there were a mere 
dozen manufactureis of tourist 
trailers and their combined output 
numbered in the hundreds ; in 1935 the 
number of producers had swelled to 
300 and they turned out about 25,000 
trailers. This year, over 700 manufactur- 
ers will produce something like 80,000 
homes on wheels. 

These 700 manufacturers, large and 
small, comprise the heart of this soar- 
ing, incalculable industry which seems 
to have taken these United States by 
storm. Fringed around it are concerns 
which do nothing but supply parts such 
as wheels, axles, springs, frames, win- 
dows, and hitches, while less closely as- 
sociated are established manufacturers 
working overtime to furnish such mate- 
rials as plywoods, veneers, composition 
hoards, and good solid wood. 

Yes, we’ve got a brand new industry. 
One that rose like the Phoenix out of 
the depression and appeals to the public 
as nothing else has since the advent of 
the automobile. 'With the lure of home, 
sport, and travel all rolled into one, few 
of us escape being smitten and that 
makes for talk however strong or weak 
our desire for ownership. 

Maybe you thought the output of 
tourist trailers was larger than it is. 
Well, commentators have been prone to 
double every figure, thinking, no doubt, 
that fancy would become honest fact 
before the comments got into print. But 
the truth is striking enough because 
rarely has an industry grown with more 
rapidity. If it had grown any faster it 
couldn’t have had its present substance. 
Despite expansion, trailer manufac- 


ture is still an infant industry, likely to 
develop into almost any kind of a child. 
In its origin, way of going about it, 
public response, and character of 
growth, it parallels most closely the de- 
velopment of the automobile industry. 
Whereas the automobile issued from 
carriage builders and machine shops, 
the trailer comes largely from commer- 
cial body builders, carpenter shops, and 
garages. Only within the past year has 
large scale production been undertaken 
by companies organized purely for 
trailer manufacture. The bulk of the 
700 companies still think of output in 
terms of single units — to make of it a 
handicraft proposition. 

T he earliest products were designed 
primarily for camping. They were 
frequently of the expansible type and 
scantily fitted in true camping style. 
Today’s product simulates a fully- 
equipped, modern apartment in which 
the routine of year-’round living can 
be carried on. Take off the wheels of 
the trailer and you have a house in 
miniature, designed for all climates and 
capable of being used indefinitely far 
from civilization. The present-day trail- 
er is a hybrid, taking a little something 
from everybody. The building industry 


gives it materials; body builders con- 
tribute the art of joining woods; air- 
plane design furnishes ideas for 
strength with light weight; the auto- 
mobile industry supplies its knowledge 
of metals. 

Trailer design, although still in the 
formative stage, has approached a high 
degree of standardization in form and 
character of fittings and arrangements. 
All trailers carry housekeeping devices 
such as an ice box, stove, sink, water 
supply. They all are equipped witli 
dual electrical systems; a 6-volt circuit 
to operate from a battery and a 110- 
volt system lor outside plug-in connec- 
tion when parked near current. They 
have countless cabinets and drawers 
and, of course, accommodations for 
sleeping. 

Strange to say there is yet no close 
correlation between price and quality 
in the sense of strength and durability. 
The correlation between price and size 
is definite. There are some low priced 
trailers that are better made than some 
higher priced ones, the reason being 
largely that the chassis and shell (sans 
fittings) can he produced well for a 
small figure, while the fittings can run 
into much money depending on the cab-i 
inet work and woods used. AppearancE, 



^sentially for vacation tourists, this trailer uses a cowhma- 
tion tnetal and fabric id its structure f(;v light weight 


A, year-’found hbihe on wheels with heat- and sound-in- 
sulattd panels of aturaihum riveted ta 9 
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therefore, is not a reliable indicator of 
road life- 

To obtain maximum comfort in a 
trailer you must pay 1000 dollars or 
more for it; but you can be well satis- 
fied for much less. The newest luxury 
models will boast heating plants, hot 
and cold water, baths, self-contained 
electric light plants, and ventilating sys- 
tems elaborate enough to be termed air 
conditioning. They will also feature 
brakes and toilet facilities as standard 
equipment. 

A t the moment there is great con- 
. tioversy within the industry as to 
what constitutes the best type of con- 
struction.' All agree that a steel chassis 
is essential for safety and long life, but 
there is no agreement as to the best 
material for the exterior wall panels. 
Some say metal; others say anything 
but metal Among the former are tho.se 
who believe that the trailer is a sort of 
offshoot of the automobile; among the 
latter are producers who think of the 
trailer more in terms of a house. A 
third minority group declares that the 
ultimate material has yet to be de- 
veloped. 

As an outcome of the 
divergent opinion there is 
great variety in wall con- 
struction. We find plywood, 
plywood covered with lea- 
therette, hard composition 
board, soft composition 
board, thin sheets of gal- 
vanized steel backed with 
plywood, steel backed with 
a sound deadening and in- 
sulating inatsiiai, and alu- 
minum sheets. Proponents 
of metal claim greater 
safety and more durable 
construction ; opponents de- 
clare metal unnecessary for 
strength, excessively hot un- 
less well insulated, and un- 
duly heavy. The final out- 
come will be determined by 
the public and its demands. 

Brought to its present state of per- 
fection, what is the future of the prod- 
uct and of the industry that makes it? 
Will the trailer of five years hence be 
the trailer of today save for minor 


modifications? Will the industry con- 
tinue to expand without apparent 
limits to create a mobile population? 
What are the trends? These are ques- 
tions that are puzzling producers, in- 
teresting the public, and intriguing the 
man who wants nothing better than to 
get in on the ground floor of a “natu- 
ral.” 

Character of product and growth of 
the industry are very closely linked. 
Ultimate use will be the deciding factor. 
Will the trailer become primarily a 
week-end and vacation vehicle or the 
substitute tor a home? 

Trailers are being used for pretty 
nearly eveiything and by all classes of 
our population. They have been pur- 
chased for vacation travel, for hunting, 
for homes, and for commercial use. 
Itinerant workers have taken to them, 
pensioners and retired citizens have 
jmlled up stakes and departed in them. 
Salesmen are using trailers to drag 
their wares around the country. 

Of the many current uses, the com- 
mercial is the easiest to plot. It has 
been slowest to get underway, but 
destined to grow rapidly. Concerns man- 
ufacturing refrigerators, stoves, lawn- 


A swiveling third wheel at the nose of this trail- 
er takes the weight off the draw-bar and hitch 


All-metal fixtures are a feature here. The dinette arrange- 
ment can be altered to form a very comfortable double bed 


mowers, glassware, and a hundred other 
items have found the trailer a boon for 
the demonstration and display of their 
wares on a national scale. More and 
more companies are taking to it, and 
trailer fleets are beginning 
to multiply to insure a 
back-log of trailer sales. 

The ultimate use of trail- 
ers by the public is not so 
easily forecast. Even trail- 
er producers are at a loss 
to foresee where the flare- 
up of interest may lead. It 
may be significant that the 
majority of producers are 
skeptical of the idea that 
the bulk of our citizens will 
live on wheels. Most of 
them have a long-term, 


A blower draws air through the 
double walls, cooling the interior 

first-hand experience in trailer living, 
but we must not forget that there were 
automobile manufacturers who became 
nervous when 5,000,000 automobiles 
got into owners’ hands and who planned 
to retire before the “fad” 
blew over. 

What people now see in 
the trailer is chiefly a means 
for getting around the 
country with maximum 
choice of how, when, and 
where, and at a minimum 
cost, once first cost is ab- 
sorbed. The appeal is lied 
securely to sport, leisure, 
day-dreaming, and econom- 
ics-above all, economics. 
The urge, the necessity, to 
live without paying taxes 
and rent is behind the sud- 
den expansion of this in- 
dustry. Without the promise 
of providing a home at a 
fraction of the cost of a 
house, the trailer industry 
would never have become 
the most talked about business in this 
country. Will home owning continue to 
be the major stimulus? Let’s weigh it. 

If you will query trailer manufac- 
turers as to where their market lies, 
you will find a fairly even division be- 
tween those who believe intermiltenl 
vacation use will keep the factory 
wheels turning and those who believe 
that year-’ronnd homes are what people 
want. This split, in itself, heralds a 
diversity of product to suit both 
markets. Believing that vacation use 
does not warrant the outlay of large 
sums, a product is being developed to 
give the necessities at minimum cost, 
while at the other end of the scale are 
coming more elaborate products aimed 
to supply everything that could be 
needed in a modern home, for people 
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In this unique tourist trailer coup- 
ling, the road shocks are absorbed 
by a pneumatic casing held by an 
aluminum frame which is fastened 
rigidly to the chassis of the tow car. 
The nose of the trailer pivots on the 
center of the casing spider, with the 
weight thrown just forward of the 
rear axle of the towing automobile 

wliii have no other abode. And with this 
laltcr development goes a gieat deal 
of experimentation in design to the end 
that quarters will be less cramped. 

The proponents of the home Idea 
claim that no cither suitable dwelling 
can be purchased at anywhere near the 
cost of a trailer. And this is true. The 
question remains as to whether present 
low-coat operation will endure. There 
are indications that the present advan- 
tage of escaping taxes and rent will not 
last. Not that imposition of taxes might 
be so onerous as to wipe out all advan- 
tage, but that the expansion of trailer 
use will lead inexorably to some pay- 
ments which will raise operating costs. 
This year the question of trailer regu- 
lation will come up for consideration in 
the legislatures of several states, and 
out of these deliberations may come 
higher taxes (they are negligible now) 
and regulations which will force con- 
centration of the trailers in suitably pre- 
pared camps. 

The net result of legislative develop- 
ments may serve as a damper upon 
sales, but it should in no wise prohibit 
them. The “escape” feature may he 
subordinated to eliminate mere social 
irresponsibility, leaving a means of 
living, the economy of which can he 
compared with fixed residence upon a 
more equitable basis. Wherever the 
earning of a living involves travel, the 
trailer has and will continue to have a 
prominent place. For those who have 
retired from active pursuits, it, too, 
promises a mode of living. Those who 
can afford a trailer in addition to a 
home will be in the market, and if they 
can’t own, they’ll be able to rent. But 
what of the person to whom home own- 
ership is out of reach because of un- 


.settled employment? Does it offer him 
a way (.ut? 

Trailers have been considered by 
those whose life work is the study of 
low-cost, mass housing for the worker 
and to dale they do not see the trailei 
as affoiding any solution. They maintain 
that low cost housing has always been 
a problem of land economics rather 
than of building construction, that 
mobility is not a prime requisite, and 
that steady employment cannot he aided 
by it. They maintain that a large mo- 
bile population of workers would breed 
further unsetllement and make the 
tenure of employment even more un- 
certain than it is today. 

W HETHER or not the housing ex- 
perts are correct in their interpre- 
tation of needs remains to be seen. The 
public may decide the issue. Some- 
times problems are solved by those who 
barge in from other fields, knowing lit- 
tle or nothing about the obstacles to he 
overcome. Several enthusiasts for trail- 
er living are struggling to perfect 
trailers that will overcome the limita- 
tions of space, now an inherent draw- 
back, and provide a “packaged” home 
which will meet the needs for decent 
living. They vision an extension of 
municipal or private camps to dot the 
perijilieries of large cities, where elec- 
tric light, water, and sewage disposal 
can he had at reasonable charge. These 
colonies, they maintain, are a logical de- 
velopment because they permit families 
to live without heavy outlay for land 
ownership or rent, while enabling the 
Irread-winner to get a hold in a gainful 
occupation. 

The proponents of mass housing with 
trailers believe that a degree of fixity 
must go with the mobility if comfort is 
to lie liad over a long period of time, 


lienee their designs tend luwaid an ex- 
pansible type. If a trailer is to slay put 
lor months, the owner may not mind a 
small setting-up operation. And so a 
new type of trailer is in the making. 
One current design resembles an ortho- 
dox trailer while on the road, but when 
anchored, the sides swing open to 
double the floor space. Another design, 
still on paper, calls for a two-story 
structure, while a third would have the 
trailer travel in two sections which 
could be “buttoned” together when the 
site is reached. 

All of these behind-the-scenes devel- 
opments make it obvious that the trailer 
industry is still in its formative stage 
and, therefore, passing through a period 
of instability. This is true despite the 
beginnings of mass-production with all'^ 
that it implies in standardization. The 
present product can easily become 
standardized and still leave room for 
further development. 

The immediate outlook for product 
development is for trailers with better 
insulation, adequate toilet facilities, 
standardized hitches, and more durable 
construction— in short, toward a nor-*’^ 
mal improvement based upon lessons 
learned from service. Yearly modeU 
will record these advances. In viewing 
the immediate market, there appear to 
he no indications of a slackening of 
pace. Rather, expansion will continue 
until an equilibrium is reached, or until 
untoward social, legislative, and econ- 
omic developments become inlliiencing 
factors. As to what’s to happen in two 
years or five years? The public will 
decide this unknowingly and your 
guess, the trailer mariiiactnierAs,, guess, 
and mine, are equally good. 

Photographs courtesy of Acrocar Co, of De- 
troit, Edwards Iron Works, Palace Travel 
Coach Co., Pierce-Arrow Motor Car Co., York- 
Hoover Body Co. 



Coach trailers in all stages of assembly in a modern trailer factory 
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HERE is up?” 

“That,” you say “is as silly a 
question as one could ask.” Not 
at all. It is very dangerous for some per- 
sons to dive into water. Once under the 
surface they forget where “up” is and 
are likely to start for the top via China. 
This condition is caused by a curious 
disease of the inner ear, where is lo- 
cated a remarkable mechanism which 
keeps you friends with gravity. Ice and 
a smooth sidewalk give a most effective 
demonstration of gravity’s force but this 
little organ in your ear keeps you right 
side up~with luck. 

Its working is beautifully simple. Just 
imagine a very small rubber balloon 
filled with thin oil in which are floating 
little pieces of limestone. Now cover the 
inside of this balloon with tiny hairs, 
each of which is attached to a nerve, and 
you have the “saccule,” as we call this 
organ. You can see how it acts. Gravity 
works on the limestone particles. When 
you are standing erect they rest on the 
bottom of the saccule, stimulating the 
nerves which say that you are upright. 
Lie on your side and they stimulate 
other hairs which indicate your posi- 
tion. Dive into water and you have an 
automatic device which tells you when 
you are standing on your head, as it 
were, and where to find the surface, even 
if you keep your eyes closed. 

There is a funny little fish that sheds 
its skin every now and then. Along with 
the skin go the contents of the saccule, 
so the fish scrapes along the sea bottom 
filling its saccule with water and fine 
sand. Then the skin grows over the sac- 
cule and he is “all set.” Observing this, 
one biologist had a brain wave. He filled 
the bottom of the fish tank with very fine 
iron filings, so that the fish got these 
in the saccule instead of sand. Then he 
needed only a magnet to make life miser- 
able for the poor fish. When held over its 
head the magnet jerked the filings to the 
saccule’s top. This meant that the fish 
was wrong side up, so he promptly 
flopped over on his back. Possibilities 
were infinite and the fish probably died 
of a nervous breakdown — a fit test case 
for the S.P.C.A. 

If you are to survive you must be able 
to handle your body. The saccule and 
other structures in your inner ear take 


care of balance, which is tremendously 
important. These mechanisms inform 
your muscles what is happening and the 
muscles do the rest. But you’ve got to 
know what the muscles are doing, where 
your arm or your leg is and whether 
you are standing or sitting. 

Again you say, “utterly silly ! Of course 
I always know where my limbs are.” 
By no means ! Very important nerves run 
in from the muscles and joints which 
give you this information. At times they 
become paralyzed. For example, let us 
take the case of locomotor ataxia — 
syphilis of the spine. This disease always 
attacks the back of the spinal cord and 
here are located these nerves from the 
muscles — the kinaesthetic nerves. The 
syphilis germ kills them and as a result 
the individual literally cannot locate his 
legs. Lay him on his back, blindfold him, 
then put his leg in any unearthly posi- 
tion and ask him to touch it with his 
hand. He just can’t do it. He also has a 
peculiar shuffling walk. He can’t feel 
where his feet are, so he has to watch 
them. Now close his eyes and ask him 
to stand erect. You can do it easily, for 
the muscles of your legs keep flashing 
messages to your balancing apparatus 
and you just balance. You take it all 
for granted. But he will sway and fall 
— it is called Romberg’s sign — because 
his muscles cannot send these messages. 

The kinaesthetic fibers run up the 
cord to the brain, hence any injury to 
the backbone may very easily put them 
out of commission. Fractures or wounds, 
as well as disease, may give these curi- 
ous results. Generally the legs alone are 
involved, because the nerves from the 
arms enter the cord high up. Any injury 
here generally results in a broken neck 
and death. In those rare cases where 
only injury occurs we get a weird in- 
ability to control the hands. The indi- 
vidual suddenly loses his power to play 


the piano, not because he can’t move his 
fingers just as fast as before but because 
he can’t keep track of them. They lit- 
erally get lost. 

“Let’s eat,” you say. “Why?” “Be- 
cause I’m hungry.” “And why are you 
hungry?” “Because I haven’t eaten, you 
idiot.” That’s a very good reason — cer- 
tainly good enough for most of us. But 
there is a much more scientific ex- 
planation of hunger. We can remove it 
witli a very hearty meal of air. Hunger is 
caused by the walls of the stomach rub- 
bing together, or by other movements in 
these walls. We have you swallow a 
small rubber balloon with a tube at- 
tached. Then we inflate the balloon. Re- 
sult; no more hunger, because you have 
a “full stomach.” Certainly a cheap 
meal and one which we would recom- 
mend to relief agencies if government 
money is not forthcoming. 

And thirst? Much the same idea. 
There is a small area in your throat 
which tells you when you need water. It 
becomes dry because of insufiicient wa- 
ter content in your whole body. Keep 
the area moist and you will not feel 
thirsty. People who live in desert areas 
have discovered this trick. They can 
walk in comfort under a hot sun and use 
about one fifth the water you would 
need. They swallow very little hut keep 
the throat wet. 

Now of course you are not fooling 
your body when you eliminate hunger 
or thirst by these trick means. These 
sensations are simply automatic whis- 
tles, so to speak, which tell you that 
the machine needs more fuel. You can 
turn off the whistle and the machine will 
still run, but you are drawing on the 
reserve fuel supply and sooner or later 
you will pay for it. 

Similarly, fatigue is another of these 
internal sensations which warn us to 
ease up. It is caused by poisons, which 
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accumulate In the blood, acting on a 
center in the brain, Fatigue can be 
produced artificially. We simply take 
some blood from a person who is very 
tired, inject it into your veins and you 
promptly feel as tired as the blood donor. 
We can also turn off the sensation by 
means of hypnotism. Then the individual 
no longer feels tired but for a time can 
continue work greatly in excess of tlie 
normal performance. But again you are 
not fooling the body. You have just 
turned off the warning whistle and may 
suddenly find the subject in a state of 
collapse. For these purposes, the body 
is just a machine and when the fuel runs 
out, it stops. 

S IMILARLY, pain is humanity’s great- 
est blessing. It is nature’s warning 
that part of the machine is either badly 
worn or broken — the danger signal par 
excellence. An appendix may give you 
a pretty bad time of it — but if it were 
not for the pain involved, you would 
go gaily along until it ruptured and 
peritonitis set in. Now we can turn off 
the signal here as elsewhere: hypnotism 
again can do it very nicely. Ether, or a 
dozen other drugs arc even luore ollcc- 
tive, but your doctor is by no uicaiis a.s 
anxious to .slop the [)ain as you are. It is 
about the only way he has of loculing 
the engine Irouhlc, Indeed, he would 
give a great deal at times if you would 
develop a good ache (m two before it 
was too late. Some of our most danger- 
ous diseases owe their had reputation 
to just this trick. Tliey keep under cover 
and don’t give you even a twinge until 
it’s all over. If cancer or tuberculosis, 
for example, just brought a good tooth- 
ache in their early stages, wc would 
reach the hospitals in time and thou- 
sands of lives would he saved. As it is, 
when delected, the battle is all too often 
lost before treatment even begins. 

The sense organs wc have mentioned 
thus far are the more oliscuro. Situated 
deep within the body, you are very like- 
ly to overlook them completely, center- 
ing your attention on the more evident 
senses of hearing, taste, or sight. Never- 
theless, the sensations to which they give 
rise are absolutely necessary to a proper 
functioning of the body. Pain is peculiar, 
in that it can he aroused both inside and 
out.side. It is nature’s great and pressing 
danger signal— and danger exists every- 
where. You would never know you had 
a speck in your eye, a tack in your toe 
or a burn on your finger if it were not 
for the pain receptors. They warn that 
something is wrong with the machine 
and insist on action. You get used to a 
bad smell very quickly. Taste is the 
same; also, very few of you have heard 
the clock licking in the room for the 
last hour. But you can’t lull pain away. 
If you have a bad tooth, nature doesn’t 
play; you get no peace until you land 
in, the dentist’s chair—and precious lit- 


tle of it there, as far as that is concerned. 

It is an interesting fact that the feeble- 
minded are not nearly as sensitive to 
pain as are normal people, while some 
types of insanity are characterized by 
its complete absence. These people will 
stick needles and knives through various 
parts of their body with no ill effects 
other than the danger from infection, 
which, of course, is great. 

The pain receptors outside the body 
are located in the skin but their distribu- 
tion is by no means uniform. For exam- 
ple, you cannot prick your finger with- 
out getting the sensation of pain. If yon 
even touch your eye ball it hurts, hut 
you can thrust a needle through a fold 
of skin on your upper arm or back and 
the chances are that you won’t feel it. 
This is because there are very definite 
sense organs in the skin and their loca- 
tion does not change. These skin senses 
involve not only pain, but also pressure 
and warm and cold spots. Each of these 
sensations has sense organs just as 
definite as the eye, even if microscopic. 

Pressure spots are located all over the 
.skin, especially at the bases of hair.s. In 
the. good old days Itefore you heeame 
civilized, slight pressure miglil mean 
great danger. Tlie walking of an imsecL 
across llu; skin, placing a haiul im a 
snake or furry animal, would call this 
sense into activity. The whiskers of a 
cat or rat are further exanjplcs, while 
of course the “fed” of any object, from 
a toothpick or your own hat to the han- 
dle of your car in the dark, is largely 
dependent on this sense. All these skin 
.senses yield very curious illusions. For 
instance, suppose you have a clean hone 
break in arm. If we bend the arm at this 
point the patient gels the same sensation 
as when he bends his elbow. Joint move- 
ments are always associated with pres- 
sure on the .skin, and the sensation i.s 
simply carried over to this false joint. 

Some 250,000,000 years ago, nature 
decided on a new model. This was to 
be temperature conditioned. So she 
brought out the mammals and birds — so- 
called warm-blooded animals — ^which 
means that the body stays at that con- 
stant temperature which is most efficient 
for the working of the machine. It is a 
terribly wasteful arrangement because 
lour fifths of all the food you eat goe.s to 
keep up the fires — only one fifth to move- 
ment. But it gives you one enormous 
advantage over the reptiles and the fish. 
Cold or heat, unless extreme, mean 
practically nothing to you, but at freez- 
ing weather, a snake or any other cold- 
blooded animal simply stops. The ma- 
chine just won’t work, because its tem- 
perature falls to that of the air about 
it. As a result, the great race of dino- 
saurs, huge reptiles which once ruled 
the earth, were swept out of existence 
by these new-model animals, the warm- 
blooded mammals. 

You keep your house constant in tem- 


perature by means of a thermostat, but-^ 
natuie has a device which makes this- 
look crude. The sensations of cold ainfi 
warmth, the so-called “lemperature’'i 
senses in your skin, are simply very effi-- 
cienl little thermostats installed to keep' 
your machine at its best running len™ 
perature. On a hot day they warn yoio 
to go into the shade or the water, otheri) 
wise the engine will boil. You put youif 
nose out when it is ten below zero and 
you know that plenty of clothes and last 
walking are indicated or else the engine- 
literally will freeze. Your body adjusts 
itself to the temperature .sense so heauti- 
fully that you rarely realize what y(»u 
are doing. An extra jersey in winter or 
cottons in summer are the more visible 
signs. Actually you ate continually 
changing your position, drinking this in 
summer or that in winter, eating more 
meat and fat at one season, fruit at an- 
other, all because the “air condition- 
ing” apparatus is always at work keep- 
ing the machine at its best running tem- 
perature. 

There are two olhei’ sense.s and these 
intimately associatetl, namely smell and 
taste. In reality, you taste very little. 
The wonderful taste of roast beef, coffee, 
or pickles Is almost entirely a mailer of 
smell. The sense organs of taste are. lo- 
cated in the longue and other paths of 
lire moiilli. They can detect only four 
(fiialilie.s— sweet, salty, sour, and bitter. 
.Smell ha.s its center at the back of the 
no.se. Anything which approaches or en- 
ters the mouth must stimulate this area 
because of the air currents continually 
in circulation. You complain that you 
lose your taste daring a bad cold: what 
really happens is that your nasal pas- 
sages are blocked and so you lose your 
snrell of the food, which is the most im- 
portant part of “taste.” 

Y OU can play .some iiitcre.sling tricks 
on yourself, wbicb very nicely il- 
lustrate this dependence of taste on < 
smell. Close your nose with a clothe.s- 
pin, cotton, wool or any other device. 
Now blindfold yourself, so you can’t see 
what you are eating. Under these condi- 
tions you will find that the best roast 
beef and gravy taste exactly the same as 
sawdust probably would taste. Mashed 
potatoes are indistinguishable from 
mashed turnips, finely ground dog })i.s- 
cuits, or pulverized leather. I shouhl add 
that it is always Iresl to have a friend 
whom you can really trust working with 
you on this experiment, or else your 
stomach may get a few surprises. Be- 
lieve it or not, cream and castor oil 
cannot be distinguished, while I actually 
saw one boy swallow a tablespoonful of 
paraffine and ask for more— also for the - 
privilege of murdering his friend when ' 
he later found what he had done. 

Your eye is, of course, the world’s 
most wonderful camera. The best prod- 
uct of modern science is crude in com- 
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^arison. The eye itself is simply a mar- 
' ous apparatus to focus light rays on 
; plate — the “retina” we call it. Now 
1 then, parts of the camera go wrong, 
e lens — it goes by the same name in 
' eye and serves much the same pur- 
le — does not function properly and 
i become short sighted or far sighted, 
its curvature is not perfect and you 
fe astigmatism. Glasses correct these 
ilts. Much more serious is the collec- 
n of white matter in the lens when the 
■y serious condition of cataract de- 
eps. This calls for heroic measures, 
the modern surgeon takes the lens out 
mpletely and gives you glasses to com- 
nsate. 

.Sometimes the optic nerve itself dies. 
I'd this, of course, is incurable. Certain 
^senses may lead to blindness — syphilis 
fnd tuberculosis are offenders here — 
ivhile, of course, accidents can do the 
same. It is interesting to note, however, 
liow difficult it is really to get at the eye. 
It is situated in a bony socket and these 
mines can absorb a terrific blow without 
the eye itself being injured. Pointed 
weapons aie the great danger and, of 
course, the flying glass from automobile 
windshields qualifies very nicely under 
this head. When plans for your eye were 
drawn up, however, many millions of 
years ago, even the Model T hadn’t made 
its appearance. So be charitable if nature 
falls behind a little — consider the foot- 
hiill rules, 

T he camera plate itself, the retina, 
is out chief point of interest in the 
eye. Here are located the real organs of 
vision, the rods and cones. These have 
two separate functions. The rods detect 
^mdVement and changes of brightness, 
the cones react to color. Strange to say, 
the lower mammals, such as the cat, dog 
or bull, are color blind. This is difficult 
to denlonslrate, but it can be done. Then, 
i^for some reason or other, when nature 
got to man, she decided to introduce col- 
or vision in her latest model. So now 
both you and the hull can “see red” — but 
the hull can’t ! 

But man is a backslider, here as else- 
where. Every now and then he arrives 
minus this latest device, and we have 
the color-blind individual. If he is total- 
ly color blind, he sees no colors at all. 
If “red-green” color blind, then he can- 
not detect these latter. Red-green color 
blindness is present in at least 5 percent 
of males but in a much smaller percent- 
tage of females. 

Your ear gives us a marvelous exam- 
pie of just how clever nature can be in 
this matter of sense organs. First we 
have the passage leading to the ear 
drum. Sound waves striking this mem- 
iirane start it vibrating and three little 
hones, very neatly jointed, pick up these 
vibrations and carry them across the 
“middle” ear to the “inner” ear. This 
middle ear is a tiny bone chamber filled 


with air. Here nature struck her first 
major problem — that of varying air 
pressure. If you go up a mountain or 
down a mine, the air pressure outside 
changes, the ear dium gets pushed in 
or pulled out, can no longer vibrate and 
you get that curious deaf feeling, best 
encountered in an elevator. What to do 
about it? Nature put through a tunnel 
from the throat to the middle ear. Every 
time you-swallow this opens and equal- 
izes the pressure inside and outside the 
ear. Unfortunately this tunnel — the 
eustachian tube — carries the possibili- 
ties of infection. Germs from the throat 
travel up it and attack the middle ear. 
Mastoid disease is one of the results. 

The organ of hearing itself is one of 
nature’s masterpieces. She simply in- 
stalled a tiny piano keyboard in each 
inner ear. To be sure, it is microscopic 
in size and has a few curious features, 
but the fundamental idea is there just 
the same. From the end of each string 
a nerve goes to the brain and in this 
way you hear. But how to play it? 

The board is in a winding chamber 
filled with a very thin liquid. Vibrations 
from the air are picked up by the ear 
drum, relayed across the middle ear by 
the three little hones aforementioned 
and passed on to the liquid in the inner 
ear. The strings vibrate according to the 
principle of “sympathetic resonance.” 
You have heard a window pane rattle 
on playing a certain piano note. Similar- 
ly, the strings of a violin or piano will 
vibrate when they are in perfect tune 
with a note played on another instru- 
ment. They just pick it out of the air. 
So your ear keyboard picks it out of the 
liquid in which it is immersed and the 
various strings vibrate in tune with the 
vibrations in this liquid. The nerves 
carry this to the brain, and so you hear. 

The sense oigans form the intelligence 
department of the body. It is their duty 
to keep you posted about what is hap- 
pening both within and without. At 
times they can be fooled or will make 
curious mistakes. Certain diseases will 
cause you to see anything from streaks 
of light to snakes. Under hypnotism you 
can hear Caruso singing in the spirit 
world or “Big Ben” broadcasting from 
London— without the radio. Then we 
have a whole store of trick illusions in 
the psychological laboratory. With these 
we can make you swear that lines of the 
same length are different, that different 
colors are the same, that hot is cold and 
that bad smells don't exist. 

For all that, the sense organs of the 
body do a good job — and they should. 
Your eye, for example, is the direct re- 
sult of more than 500,000,000 years of 
evolution— and that is a long time. 

In closing, we would like to stress 
two very interesting facts. Not only do 
we deal with immense periods in evolu- 
tion, but also with a highly varying 
rate in different species. For example, 


50,000,000 years ago parrots existed 
which were practically identical with 
present-day species. Man is very much 
a newcomer and, should you meet your 
ancestor of but 50,000 years hack — the 
so-called Neandertal man — ^you would 
certainly never invite him to lunch. 
Short, squat, hairy, with receding brow, 
magnificent teeth and immense physical 
strength, he would probably have much 
preferred eating you to eating with you, 
for he was a cannibal, among other 
things. Some species were born only 
yesterday and are still rapidly evolving, 
Others have remained as they are for 
a billion years, watching the race go by. 

This same picture holds in sensation. 
As evolution advances, we place more 
and more stress on those sense organs 
which enable us to analyze the world 
in which we live, particularly stressing 
eye and ear. In physical strength, co- 
ordination and speed, a cat can literally 
make a monkey out of a monkey, while 
if we match a man and a tiger of equal 
weight the result isn’t even worth a good 
bet, despite the higher intelligence of 
man or monkey. Physical efficiency is, 
of course, just as much a matter of 
kinaesthetic sensation as of muscle tis- 
sue, Similarly, in smell man’s best is 
just nothing, compared with a dog’s 
keenness in this sphere. 

But here the superiority ends. Man 
now lives under conditions where care- 
ful analysis of a very complex envii- 
onment is essential. The dog, for ex- 
ample, cannot distinguish different 
tones, nor can any other animal. A vio- 
lin sonata is, to him, just noise of vary- 
ing intensity. He ^vould certainly prefer 
the jazz orchestra. Nor can he see color, 
strange as this may seem. The red flag 
means nothing to the bull, so far as 
color is concerned, while green or blue 
would be just as annoying, but this 
color vision enables man to know his 
world far better than any animal. 

Finally, man specializes on fine co- 
ordination. The tiger — even the monkey 
— may surpass him in strength and use 
of the big muscles, but just watch your 
best-trained chimpanzee try to thread 
a needle or use a fork, and you realize 
that man is his superior just where this 
superiority is most needed. Our kinaes- 
thetic senses allow us to handle a pen, 
shoot a gun or grind the valves of a 
motor — activities which are essential to 
our life and happiness but which are 
completely beyond the scope of any 
lower animal. That makes sense in our 
world of sensation and gives us the 
prize, even if the monkey can hang by 
his left hind leg from the tree tops. 

J 'N stating that man — Homo sapiens— 
is the descendent of Neandertal man, 
the author follows the school of thought 
of Dr. Ales Hrdlicka of the United 
States National Museum. The question 
is not yet finally decided . — The Editor. 
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A Sne minple of a waterfowl marsh area at Red Rock Lakes, Montana 
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IIIE disasli'oiis floods that occurred 
during the spring of 1536 have fo- 
attention upon the 
problem of devising methods to control 
the ranoff of water and prevent recur- 
rences ( ' 
sort, 1 

otic flood-control program and this 
1 most e 
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Correlated . . . Proper Dam Design Creates Wild- 
igcs ... A Tliree-in-One Program 


that devastating roods are not neces- 
sarily to he classified as “ads of God," 
or inescapable natural calamities which 
lunst he endured, Rather, they are often 
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wildlife populations, The idea of control it will cause concentrated damage of tin 
meets with their general approval, for kind that such resources kve been sub- 
floods ate disastrous to small grround- jected to akost every year in the past, 
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waters. When floods come during the great sums of money in attempting I 
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methods to the ptohlei of water con- 
servation 
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all those agencies concerned with tlie 


tion of this valuable form of wildlife is game resontces. They must 
the inevitable testill. Migratory water- more if these cfotls are to succeeil, and 
W and other marsh-nesting species it seems pertinent, therefore, to point 
ate especially hard hit by upward fiiiciu- out any expedients which may aRow the 
aliens of water levels during their nest- flood-control program to 
ing and rearing seasons in May, June, ot that end. 
early July, while the plants upon which f aterfow! need „„„ 

they feed^aie destroyed ot prevented iiy water levels for proper environ- 
from growing at all in waters subject to meut, while flood control, if dams ate 

freguent violent changes of level, huflt solely k that purpose, might le- 

T fl* huge storage capacities whicll 
HEREFORE the flood control pro- wouldpetmitwatatokfedoutiniothe 
gram holds a vital interest for those streams in a rej 
concerned with the increase of the, na- period of tke, 
ti'k's lyildlife resontces. Sneh a pro- no 
grw will, if, 'wildlife needs are ,con- 
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in sections where such 
areas are now lacking. They 
would frequently if not al- 
ways provide fair nesting 
conditions as well. 

A line example of low 
large dams may help the 
wildlife lesouioes is devel- 
oping now on the Upper 
Mississippi River Wildlife 
St valuable of excessive tun-ofl, might well replace a Reluge near Winona, Minnesota, Two oi 

s. single hut much larger and more expen- the pools created here by the flood con- 

and channel sive structure farther dowu the stream, tio! and navigation dams have relative- 

t, kt in many In other words, water may sometimes be ly stabiliied water levels. These dams, 

•he mn-ofi oi more cheaply and efectivelj controlled which might easily have been so design- 

nent of com- in small volume than in huge quantities, ed as to destroy most of the wildlife 

vater courses. Such small dams would have the add- value of this great area, are actually in- 

ons often dc- ed advantage of preventing 


Four broodi of ducks on the Lower Souris Refuge 
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soil erosion and would slow 
up siltatioD farther down 
streams. 

Wbellier large or small 
dams are required, wildlife 
administrators realize tliat 
the number, location, and size 
must he worked out hy eii- 
■giiieets to meet the special 


lakes, small problems of each stream. It 
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1 seem entirely possible 
and reasonable that some ol 
the larger dams he built to 
hold shallow lakes at a stab- 
ilized level which could be 
maintained by tire normal 


ing periods ol flow of the stream. Storage 


creasing these values. In the shallow 


lie outside the navigation channel, 
water plants, both the submerged aqua- 
tics and the emergent vegetation favor- 
able to waterfowl and other marsh- 
loving birds, are e 
in abundance. If these waters , 
at their present levels an outstanding 
waterfowl habitat will have been pro- 
duced and niaintaked, It is improving 
steadily and is at tire present tke a 
concrete example of what advance con- 
sideration can do for wildlife in the 
planning of these major structures. In 
this instance Army Engineers at the re- 
quest of tlie Biological Survey altered 
tlieir designs for the dams to meet the 


A somewhat different type of struc- 
tnre exists today on the Upper Somis 
Migratory Waterfowl Reluge which, 
while hnilt primarily for storing water 
to lakain nesting marshes below it 
on the rivet, was a 


pro- 
tection to the city of Minot, North Ua- 





The Alma Dam on the Upper Mississippi is stabilizing water levels to the benefit of waterfox 
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Of], the spreading of the flood watiiffij,;, 
over the comparatively vast area of thef 
lake will greatly minimize the eflfecl of’ 
any except extraordinarily prolonged 
run -off. In other words, the lake itself 
will act as a stabilizing influence. 

Wildlife groups would like very mucli 
to see consideration given to these types 
of flood conliol structures. They believe 
they will be of great and lasting bene- 
fit to the public from the standpoint of 
preventing soil erosion, conservation of 
forests and farms by holding advan- 
tageous water levels instead of allowing 
all of the nm-off water to hurry out of 
the country, and that at the same time 
they will provide much belter condi- 
tions for wildlife. This latter considera- 
tion is of prime importance in the novlT- 
eastern stales where few places exist i^ 
which water storage and conservation 
for the benefit of migratory waterfowl , 
A drainage canal carrying water into the Clear Lake Refuge in California restoration is possible. The cost of the | 

structures rec|uired is ton great to jus-J 

kota, below it. It creates an artificial flood stages is not good for aquatic veg- tify the work for that purpose alone, lu);;!'',; 
lake which at its ma.ximum will be some elation, hut dropping the water or when combined with flood control ii f 

28 miles long and 21 feet deep. drawing it entirely away is much worse, becomes much more feasible and prac- j 

Such a lake may he raised a foot or Dams can be easily designed to main- licahle. In any event it would seem to || 
sometimes more without great harm to tain minimum water levels and to pro- (Ik* p(!ak of cxliavagance and folly to | 
cover or animal life, provided that the vide temporary storage above that level take less than we can gel for our flood f 

additional flooded land is not covered siifficicnl to lake care of sudden exces- conliad money. II, by taking ihouglil, f 

for an extended period. In very flat ter- sivc floods. The Souris Dam mentioned we can prev(!nl this type of water 

rain such water would spread farilior above is of that type. It is crpiipped damage and at the same time! nuilizc 

and perhaps do more harm than in lakes with gales which can he opened to carry tremendous additional heiielils in the 

with somewhat precipitous banks. In the full channel flow of the river and a way of wildlife re.storatioii and soil con- ’ 

any event the harm is minimized and a spillway which provides an additional servation and have all three at tlui iiricc < 

stabilized water level provided which safety factor in excessive quick nin-oll. of one, then it would bC('m to he well 

will be of great value to wildlife. Tern- Should a sudden flood devtdop when woUh while to give consideration to the 
pnrary deepening of the waters during the storage capacity was already utiliz- foregoing program. 
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Huge ‘Tce-Pack” 

Saves Dam 

E ngineers on dw Grand Conlee Dam 
piojrct were recently faced with a 
serious problem. The foundation of this dam 
is of exceptionally fine massive gianile ly- 
ing 500 feet below a layer of glaciei -de- 
posited piilveiized earth. Now this earth is 
compaialively stable when dry, Imt wlien 
iiioislem'd or disturlicd, either by excava- 
tion or liy the coltiiig action of the river, 
lU slahilily is di-.liiib<'d and it (lows like 
molten lava. 

Siiici' excavation was stalled mi this 
piojecL llici'c have been sevcial '‘(lows” of 
this eailh whicli encioaclicd upon llie work. 
Some of the flows wcie stopped by draining 
off the exccbh water, otheis were stopped 
by shoveling off part of the overbmden, 
a very slow joh. 

Recently an earth flow resulted in the 
most serious siliiation faced since construc- 
tion began. It started as earth was being 
.'‘removed from a gulch in the bedrock, 120 
feet deeper than the avciage bedrock sur- 
face and 117 feel hidow the low-water siir- 
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face, of the river. It rims paiallel to the 
liver and apparently was cut in some past 
aac by the stream. The sides are very nearly 
icitical and are fiom 60 to 100 feet apait. 

When this gulch was nearly emptied of 
earth, the great hank above it began to 
slide into the excavation from the npsticam 
end. If moved at the rate of about two feet 
an hour and engineers estimated there were 
mme than 200,000 cubic yards of eaith in 
motion. Power shovels at work could not 
hold their own and were forced to retreat 
to keep from being biiiied. 

Engineers in charge of the dam decided 
niion an experiment in which the earth at 
the base of the slide would be frozen, form- 
ing a dam to hold hack the remainder of 
the earth until concrete could be poured to 
an elevation higher than the sliding earth. 



Frost-coated brine-carrying pipes 
that formed the dam-saving ice pack 


Two refrigeration machines were humglil 
to the site. They had a total capacity of 
more than 80 tons of ice a day. Aboiit six 
miles of pipe were driven into the sliding 
mass in the form of an arch at the licad of 
the gulch. Brine was forced through these 
pipes at a low temperature and the eartli 
frozen. The dam thus created has a ciesl 
length of 105 feet. It is 25 leet thick and 
10 feet high. The major test was placed on 
this unique slructuie when the earth had 
been removed from in front of it. The sur- 
face of the foundation rock Was smoothed 
by blasting. Even this did not damage the 
frozen dam. Flying rocks cut a few pipes 
in the exposed face of this strange stiue.tuie, 
hut repairs were made quickly and it did 
nut fail. 


Gas From Coke 

C ONVERSION of solid fuel into ga.s and 
liquid products is an important factor 
in modern utilization of fuels. Experiments 
recently made at the University of Michi- 
gan have shown that powdered coke treated 
with sodium carbonate solution can he 
completely converted into gas by falling 
through a tube containing a mixtuie of 
steam and oxygen heated to 900 degrees, 
Centigrade (1650 degrees, Fahrenheit). In 
the experimental unit, a steel tube two 




101 


SCIENTIFIC AMERICAN 


FEBRUARY ■ 1937 


inclies in diameter and eight feet long served 
as the furnace. Apparently the presence of 
a small amount of sodium carbonate on the 
surface of the coke materially increases the 
speed of gasification. The process may have 
important value in the manufactured gas 
industry.— D.Ef.A'. 


NEWSPRINT 

^ HE newsprint used yearly in the 
United States would make a 
sheet 450 feet wide from the earth 
to the moon. 

World’s First Floating 
Church 

G etting to church has always been 
a problem on the delta of the Parana 
River in the Argentine. Church-goers have 
bad to ford many of the streams which 
thread the delta or miss formal worship. 
Recently the problem was at least partially 
solved. The answer, supplied hy a prac- 
tically minded padre and illustrated here, 

1 


tween the ages of 35 and 54, the death rate 
has declined significantly in the past 25 
years. Only over the age of 65 has the can- 
cer death rate for white women shown an 
upward trend. 

These figures are from the findings of a 
survey of cancer deaths among the com- 
pany’s industrial policy holders during the 
past quarter century. 

Even among white males the cancer 
death rate is not quite a third higher than 
that of 25 years ago. This increase, it is 
believed, is due to improved diagnosis, 
more cases being recognized now as a re- 
sult of improvements in modern medicine 
during the past quarter century. These im- 
provements in diagnosis have caused an 
apparently greater increase in the cancer 
death rate for men than for women in the 
25 years, because in men cancer occurs 
more often in internal organs where it was 
not easily accessible for diagnosis. 

Bearing out the point that the increase 
in cancer deatlis is more apparent than 
real, is the fact that the recorded death 
rates from cancer in accessible places have 
declined while those from inaccessible 
cancers have increased. 



Above: The floating church that brings services to residents of the delta of the 
Parana River in the Argentine. Below; Looking toward the altar in the interior 


Otlier hopeful developments in the can- 
cer situation in the United States are the 
growth of facilities, both public and private, 
for treating cancer and the improvement, 
as a result of special training, of the phy.si- 
cian’s ability to diagnose and treat cancer 
effectively. 

Also encouraging is the fact that be- 
tween 1932 and 1935 the American College 
of Surgeons collected data on 25,000 
patients living five or more years after 
treatment for cancer without recurring 
signs of the disease . — Science Service. 

Soybean Flour 
Destroys Vitamin A 

F lour made of legumes, particularly 
soybeans, and added to bread to im- 
prove the color of the cnimli has been found 
to destroy its vitainin-A content. The color 
which is removed by soybean flour is caro- 
tene, which is oxidized and hence de- 
colorized in the process. .Since carotene is 
the basic substance of vitamin A, its ac- 
tivity is thus destroyed. Similar tests with 
cod-liver oil have shown that soybean flour 
will destroy at least 99 percent of its vita- 
min-A content. — D.H.K. 

Silent Trolley Cars 
FOR Brooklyn 

C ONGRATULATIONS, heard liecauHc 
they are not drowned out hy c<iiivcu- 
tional and unavoidahle rumifle and clatter 
of trolley cars, are now lorthcoming from 
residents of Brooklyn, New York, as the 
first of the hundred new silent type “PCC” 
cars for the borough are being put in ser- 
vice by the Brooklyn and Queens Transit 
Corporation. Citizens of all ages, who long 
ago gave up trying to make themselves heard 
when a trolley went hy, are being agrecalfly 
surprised by the new vehicles, evolved by 
operators and manufacturers after five years^ 
of research. The new cars add but a whis- 
per (actually) to the proverlnal roar of the 
city, thanks to the use of rubber in a new 
way in the construction of the trucks and 
wheels. 

A special study was made of the interior 
lighting of the cars, and as a result the 
Brooklyn vehicle.s arc in all proliahility bel- 
ter liglucd than the majority of tlie homes 
along the route travcr.sed. 



is the world’s first floating church. Now die 
place of worship, with its steeple, stained 
glass windows, padre, and altar goes to the 
congregation 1 

This floating church, 108 feet long, was 
built in the Argentine government’s Buenos 
Aires shipyard. The hull is that of an old 
vessel. It was transformed into a place of 
worship by the modem Lincoln electric 
arc process of welding. 

Cheerful Cancer Figures 


T hose who have been worrying over 
the menace of an increasing cancer 
death rate can ease their fears and take 
heart from the optimistic note on cancer 
struck by recent figures of the Metropolitan 
Life Insurance Company. The increase in 
the cancer death rate during recent years 
is more apparent than real. No more 
people are dying of cancer now than 25 
years ago, but more cancer deaths are be- 
ing recorded . because of better diagnosis. 
In certain 
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BICYCLES 

Since we Rave been scolded for 
^ not including bicycles in our 
Transportation Issue, we will com- 
plete the issue with the surprising 
fact that bicycle sales for 1935 — 
the automobile era — were greater 
than at any time since the peak sales 
of 1899 — the horse and buggy era 
— and when figures are available, 
1936 will probably show larger sales 
than those of 1899. 


VwiLilation was also considered in plan- 
ning the “PCC” car, and among the attrac- 
tive features are ducts leading from the 
motors up through the sides of the car to 
yinsure clean air inside. 

No discomfort in starting and stopping 
is experienced by the passengers, because 
of the increased number of resistance 
points on the controller. There are 260 
notches, or control stages, in the electric 



For 80 Years! 

^LL told, perhaps a hundred of our 
readers have been with us regularly 
for 50 years or more. They’ve followed 
in our pages the steady march of science 
from the "early days.” Some of them have 
written from time to time expressing their 
belief, as the late Hiram Maxim did, that 
they must be record-holders. Not one of 
them was! 

We pay tribute here to Mr. Oscar 
Laighton who, without a doubt, is the 
record-holder. Mr. Laighton, whose home 
is the Isle of Shoals, off the coast of 
Maine and New Hampshire hut who win- 
ters in South Carolina, says he has read 
Scientific American for 80 years! At the 
age of 98 he is still keenly alive to the 
spirit of progress that has huilded this 
nation. From his letters, we see in him 
incarnated the sturdiness of New England; 
the gentleness of the poet who loves every 
stone of the land of his nativity, every 
flower, every bird song; a generous and a 


kindly soul. He is a brother of the New 
England poet, Celia Thaxter. 

Thank you, Mr. Laighton, for your 
long years of loyalty. May the future years 
deal gently with you . — The Editor. 



One of Brooklyn’s new high-speed, silent trolley cars 


operation. A smooth acceleration of from 
four to four and three-quarters miles per 
hour per second is obtained— more than 
twice that of the conventional street car. 
In five seconds the new vehicle can attain 
a speed of almost 24 miles per hour, and 
U can reach 50 miles per hour in less than 
eleven seconds. 

The car can be stopped in about 70 feet 
when it is going 24 miles per hour, the 
service braking rate being from four. and a 
quarter to four and three-quarters miles per 
hour per second, and the emergency rate 
from eight to nine miles per hour per 
second. 

Three types of brakes are employed, 
operating in sequence from a single pres- 
sure on a foot pedal. A dynamic brake acts 
on the motors, a magnetic brake on the 
track, and air brakes on the wheels. The 
latter completes the stop and holds the 
car. There is no sudden jar when the car 
is stopped, but a quick and smooth slow- 
jpg down, effectively insuring against skid- 


and stopping rates of the new troRey cars 
substantially exceed those of the ordinary 
passenger automobile. A quiet hum is the 
only audible evidence of increasing speed. 

Operation of the new street cars is partic- 
ularly safe and simple. The motonnan em- 
ploys a foot-brake and a foot-accelerator, 
and bis hands are completely free. 

Electric equipment for the hundred 
Brooklyn cars was designed and built by 
General Electric. Similar vehicles are also 
on order for Chicago, Pittsburgh, Balti- 
more, and Los Angeles. 

Pulp-Making With 
Ammonia 

A new method for pulping wood in the 
process of paper making, substitutes 
ammonia for dolomite rock as a raw mate- 
rial. Pulp has been made on a large scale 
by digesting wood chips with sulfite acid 
liquor made by treating dolomite with 
water in which sulfur dioxide is dissolved. 


pulp from which the better grades of paper 
are made. In the new process ammonia is 
used instead of dolomite in the preparation 
of the sulfite acid liquor. This new method 
has been tested on a fuR-plant scale in 
Norway for several years and the results 
in producing a high grade pulp, free from 
ash, in a shorter cooking time at lower 
temperature than by the older process, have 
encouraged expansion. The process con- 
sumes ammonia now cheaply available by 
synthesis from the air. Commercial develop- 
ment of the process in Norway is being 
fostered by Norwegian ammonia producers 
in co-operation with existing paper pulp 
interests.— 


Skunks Pay Dearly for 
Their Independent 
Attitude 

S kunks are traditionally about the 
most independent animals one is likely 
to meet. Secure in their formidable means 
of defense, they stand their ground against 
all comers and let the other fellow get out 
of the road. But they are paying dearly 
for their failure to recognize something 
more formidable than themselves— the 
modern automobile, that can rush up on 
them and annihilate them before they have 
time to unlimber their gas-warfare artillery. 
So dead skunks are found on the highways, 
far out of porportion to their relative 
abundance among wild animals, according 
to Science Service and the journal Science. 

On three recent drives in the region 
around Washington, D. C., totalling about 
600 miles, B. H. Wilford and J. F. Wilford 
counted 22 dead skunks. They saw no other 
dead animals at all. 


Meeting Modern Lu- 
brication Needs 

«^IVE her another quart of oil,” is the 
\jr motorist’s simple answer to the prob- 
lem of lubricating the small, powerful en- 
gine which drives the modern automobile. 
Yet behind that "quart of oil” is a vast 
amount of the most painstaking research to 
provide in it exactly the charactegsM 



106 


SCIENTIFIC AMERICAN 


FEBRUARY • mi 



Time Flies, Commander Frank Hawks’ new ship described below 


machine in conthuious efficient operation. 

Recent rapid developments in automotive 
engines have greatly complicated the lubri- 
cating problem by impn.sing heavier loads 
on healings and by widening the range of 
temperature over which they operate. Since 
the function of the luhricanl is to form a 
contimioiih thin film between the metal 
surfaces of the hearings, this has necessi- 
tated the finding of oils and oil mixtures 
capniile of mainlaining lulnicaling films 
under the newly severe eondilioris imposed. 
In addition to new lefining melliods design- 
ed to remove undcHired and ohjeelioiia!d<! 
impurilios from the, oil itself by llie aciimi 
of solvents, im/difying agents atlded in small 
amounts to the refined, oil imparl valuable 
characteristics to it. 

The whole cycle of develupmenl of hi- 
hiicating oils today has liecn compared with 
that of steel and its alloy.s. The new supei- 
refining methods using such solvents as 
dichlor-dielhyl ether, furfural, propane, and 
others are similar in their effects to the 
modern steel refining methods and the ad- 
dition of modifying agents to the refined 
oils corresponds roughly to the alloying of 
metals. 

Among the agents found valitahle in in- 
creasing the strength of the lubricating film 
produced by nils are, strangely enough, a 
variety of chlorine compounds which of 
themselves are not lubricants in the ordinary 
sense. Such materials as methyl dichloro- 
stearate have, been found to he particularly 
valuable. — 0. H. K. 


engine gives long range. The landing gear 
is fully retractable and the clean and mod- 
ern lines of the ship are clearly seen in 
the photograph. 

There is one particularly good idea which 
Frank Hawks, fine pilot and insLinclive 
engineer that he is, has hrouglu foilh for 
the first lime in aviation lii.slory; the com- 
plele elimination of the windshield. 

The disappearance of the windshield has 
of course grealiy eiilianeed ihe slreaudiiiing. 
The pilot IS .sealed well lo the rear. Tlie 
ealiin confoims lo the line of the fuselage 
withoiil a break. Ifow can the pilot .see? 
Ill flight he lias flying vision through toil 
and side windows. For landing and lake- 
oil the .seat may lie raised by a iiuuiiially 
opeiated hydraulic jack and in the laised 
position the pilot’s h(‘ad is above the line 
of the fuselage so that there is wide vision 
ahead and lo the, sides. 

A very simple idea, readily realized. But 
it was Frank Hawks wlio had lo think of 
it.-A.& 

Bombers Have The Edge 

t IEUTENANT-COLONEL Robert Dun- 
1 can Brown, of the Coast Artillery, in 
a recent talk before the Reserve Officers 
Association, gave it as his opinion that at 
the present time airplane liomhcrs have tho 
edge over anti-aircraft guns. 

It is true that modeim guns can hit a 


towed target two limes out of three, bul,j 
target can only be towed at 120 miles pi-r 
hour, while the bombing plane may fly at 
250 miles per hour. Modern searchlight', 
under perfect conditions can penetrate t 
distance of 25 miles, but are useless in fog. 
The tremendous speed of modem plane', 
gives them a practical if not theoretical ad- 
vantage. The Colonel’s gunners fixed tlieit 
searchlights on 13 out of 21 attacking 
planes, but managed to shoot at only two, 
even though the, spotlighted planes uliliging- 
ly landed and played dead. Pudialily the 
worst problem of anli-aircrnfl defense is 
dive bomlimg. There are only two defenses 
against dive bombing — bitting llie plane 
before it starts lo dive, or inilting sueli a 
barrage iiilo the “elbow” (the plaee where 
the ship points its nose, down for the ilive) 
that ilui pilot is afraid to venture into the 
maneuver. 

On the Ollier hand, bombing in the last 
two years has made, such enormous slridei-' 
that the honiheis can hit their ohiw-tive 
from a height of 17,000 feet with dead' / 
legularity. 

There is always a struggle in niililury 
tactics between otiense and defense,. At the 
jnesent moment attack seems to lie definite 
ly in the lead, at least so far as air wav 
Jaie i.s coiieemed. 

In view of this silualioji, it is not out o 
jdace lo examiiK' a plioiogiapli of one i 
the very lal(‘sl British liomliers, ll 
Brlslol-Bletdieini twin-engined monoidan 
equiiiped willl two Mi'iTiiry fi 10 llolseiiow 
engines. Its civil foi'eninnei, iiioiiiil ing ]e 
powei’fid engines, atlaiued a sjieed of 2( 
miles ftcr lioiir, so the rumor ihui Ilriiis 
boinliers have speeds in exeess of IK 
inile.s an hour is piobuhly not far out. 

A jiholograpK such as th(‘ one sliown cm- 
rii's many lessons foi tlic airplane, designer. 
We mite tlial the entiie nose and side.s nfj 
I 111! fuselage is one, almost unbroken ex- 
panse of glas.s. The line of the fuselage h 
a stream-lined sweep from nose in tail, will' 
the rear gunner enolosed in a glass en\ 
ed cnckpit. There has been much ei 
Iroversy whether wings slumld he big 
(above the fuselage) or low t below lli 
lii.selage). The best [losiiion from aii aei 
dynamic point of view is' inid-wing---wil 
the wing halfway up the fuselage. Precise 



“Time Flies” 


A ppropriate is the name— nme 

, Flies — of the new ship designed and 
built by Commander Frank Hawks and 
Howell Miller, under the sponsorship of 
the Gruen Watch Company. The new ship, 
the aerodynamics of which were checked 
in the wind tunnel at New York University, 
has a well defined objective — to combine 
the high speed of a racer with the practi- 
cability of a modern light transport plane. 

Time Flies is passing its tests brilliantly ; 
equipped with a twin Pratt and Whitney 
Wasp, developing 1150 horsepower, it is 
expected to have a cruising speed of 340 
miles per hour, and a top speed of 375 
miles. The wing span is 31 feet, length 
overall is 22 feet, and the wing area is 160 
square feet. There is a very complete in- 
strument installation including a Sperry 
Gyropilot: a 230-ealloii fuel tank carried 



CoiiTtPfiv nf l?linhf 



FEBRUARY ■ 1937 


SCIENTIFIC AMERICAN 


1(17 



Indicating head (center) of direction finder, in place on a plane 


ly this arrangement is adopted in the 
Bristol-Blenheim. There are structural 
difficulties in carrying the wing loads 
through the fuselage, but these have evi- 
dently been surmounted. Another interest- 
ing feature is the large proportion of the 
rudder which projects in front of the hinge 
to act as a balance. With this balanced 
portion and the little tab or trimmer at 
the rear of the control surface, such a 
rudder is very easily actuated no matter 
what the speed. 

So little information is available on mili- 
tary machines that designers pounce avidly 
on such photographs as the one repiodiicod 
here. — //.A.’. 


DIESELS 

¥S there any good reason why al- 
most everyone continues to cap- 
italize the initial letter of the word 
"Diesel” in speaking of the engine? 
Many other technical words taken 
wholly or adapted from men’s 
names have long since ceased to be 
capitalized — for example, ohm, 
volt, ampere. Isn’t it time that diesel 
with a little "d” is considered as a 
generic term rather than a man’s 
name? What do readers think? 


Visual Radio Diuectiois 
Finder 

A n arliclc in Auto D/gest by the inven- 
L lor describes the new Dane visual 
radio direction finder. Radio direction 
finders now in use can ho divided into two 
classes; those which can be used as hom- 
ing devices and those which permit bear- 
ings to he taken during flight. The operation 
of the homing device is limited to airports 
whi'ch are equipped with transmitting 
facilities. The second system constitutes 
a more accurate ay.slem of navigation but 
involves rotatable loops. 

For the Dane visual radio direction find- 
er, it is claimed that absolutely automatic 
indicaiion in degrees to any known radio 
tiaiismitlcr is given, as long as the receiver 
is tuned in to a particular station. The 
loop aerials are fixed, avoiding the cus- 
tomary difficulties with rotatable loops. 


The system consists of two electrosta- 
tically sliielded fixed loops mounted at any 
convenient location on the airplane. The 
output of the receiver supplies the necessary 
energy for operation of the indicator. The 
streamlined electrostatic shielding of the 
loops not only assures good reception dur- 



Abore: The fixed loops of the Dane 
visual radio direction finder. Below; 
The rest of the equipment, with the 
remote control on the left and the 
indicating head at the extreme right 


ing cnnditions of snow or ice, but also min- 
imizes drag. The receiver can pick up any 
frequency between 1500 and 250 kilocycles. 

In operation, the transmitter and its 
direction ai'e represented by a small spot 
of light on the indicating scale. By setting 
the outer degree scale of the indicator to 
cnircspond to either the magnetic compass 
ur the directional gyro reading, the bearing 
for the transmitter is given in direct rela- 
tion to either of these. 

The direction finder allows homing on 
any suitable transmitter with the plane fly- 
ing straight to the transmitter at the desti- 
nation. The pilot can also, by setting on a 
station off the course and watching the 
visual indicator, know what angle the lat- 
ter statiiin is making with his course. The 
pilot tunes in on the check station some 
minutes before it is at right angles to his 
flight course, and watches the angle in- 
crease from say 70 degrees to 90 degrees, 
and then increase beyond the 90 degree 
value. Thus he gets a valuable check of his 
position. If he wishes to allow for drift, he 
changes the direction of his craft until 
the small spot of light shows 10 degiees or 
whatever drift is to be allowed for. 

Excellent results have been obtained in 
service and the value of the instrument is 
obvious. — A.K. 


Foreign Entries in Air 
Races 



I T is common knowledge that the great 
success of Michel De Troyat, in a plane 
sponsored by the French government, was j 
a cause of great disappointment to Ameri- 
can contestants in recent races. A coire- J 
spondent writes in to inquire whether it is t 
fair that our racing plane builders — small | 
groups of adventurous young men, none too }■ 
well financed — should be exposed to the j 
competition of government-supported for- i 
eign interests? | 

Such foreign participation does seem to ( 
be unfair, at first blush. But a race is a race, '| 
and unless our National Air Races are open I 
to one and all, so as to provide the keenest !| 
possible competition, they will lose all in- i 
terest and no longer serve to advance the I 
art. I 

Perhaps the following is the best com- I 
promise : Let the great national events such I 
as the Thompson Trophy Race, the Bendix 

O'- -1 T5 J I 
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witliniit any restrictions to all competitors, 
Bnl let the smaller local races be restricted 
solely to home talent, with no government 
aponsorsliip allowerl. 

Thus we should have the advantage of 
world competition in the great events, yet 
at the same time give the “backyard" con- 
structors a chance to pick up a few cash 
prizes without which they could not keep 
going in their exciting hut precarious uc- 
ciii)ation.~yf. K. 


The Platt Vertigiro 

H AVILAND H. PLATT, an engineer of 
considerable ability, describes in the 
Journal of the Aeronautical Sciences a 
direct lift aircraft which he has termed the 
Vertigiro, To seciiie great lift for a given 
power, a large amount of air should he 



A model of the Vertigiro 


handled hy the lifting air screw, and ac- 
cordingly its diameter and disk area slimikl 
be large. Another requirement is that the 
torque or turning moment of the airscrew 
should be counteracted. Hence, helicopters 
have generally been built with two air- 
screw.? rotating in opposite directions, and 
for the same disk area two airscrews involve 
very large and cumbersome overall dimen- 
sions. Another expedient has been to use 
two screws mounted on the same shaft, 
also rotating in opposite directions. Here 
the difficulties are loss due to interference 
lietween the two lifting propellers and 
where hinged or flexible blades are used it 
is difficult to secure piopei clearances be- 
tween the flexible blades. 

Mr. Platt offers another solution. As in- 
dicated by the model, a single airscrew 
of large diameter (without excessive over- 
all dimensions) is provided, hut the re- 
action torque is provided by large anti- 
torque vanes placed in the slipstream of 
the airscrew. These vanes are of biplane 
; construction with appropriate camber to 
(irovide side forces and hence a turning 
I moment equal and opposite to that of the 
propeller. 

Propulsion is to be obtained by tilting 
Ithe rotor forward, so that the same unit 
I contributes to both sustentation and pro- 
ipulsion and there is no intermediate trans- 
I formation of energy. 

I Control is to be obtained by tilting tlie 
irotor as in the direct control Autogiro, 
iwith the anti-torque vanes providing an 
I additional directional control in hovering. 
I The reduction gearing fe adjacent to the 
Irotor, and thebloyver-cooled engine, is placed; 
ir-nw m the, fuselage vithYhO/VeftiM'sirate, 


Many ingenious ideas have been incor- ways, ami tiuee circuits for operating the 

porated in the Vertigiro and the designer’s typewtileis. One of these circuits will be 

computations and tests give evidence of utilized lor transport traffic, one for inaikel 

high lift combined with high forward speed, reports issued by the Department of Agri- 

It would be interesting to see these con- culture, and the other will he available for 

ceptions embodied in a full scale machine, experimental purposes by established aero- 

K. nautical enterprises.— K. 


An American Simplifies 
THE Catapult 

B oth the compre.ssed-aii catapult and 
the gunpowder catapult are complicated 
affairs, but American ingenuity is iikcdy to 
simplify this process of launching and give 
it wider use. Thus W. B. Wheatley, Chief 
Pilot of Consolidated Aircraft, mounted a 
1700-pound, two-passenger biplane on an 
old railroad liandcar placed on tracks that 
sloped somewhat downwardly. Drawn by the 
propeller alone, and aided by the low liic- 
tion of the rolling wheels and the down- 
ward inclination, the biplane attained a 
speed of 60 miles an hour— far above its 
normal lake-oil speed— after a run of only 
300 feet, and jumped into the air without 
the slightest difficulty though considerably 
overloaded. 

Here are the advantages of this simple 
device: Take-offs in winter, when water is 
olxstiiiclcd with ice and flying liclds arc 
olistructed with snow; take-offs with ex- 
ceptionally heavy loads. 

Wc would not be surprised to see many 
airports equipped with “catapulls" of ibis 
simple variety.— ri. K, 


Typing by Eadio 

D uring the past year and a half the 
Bureau of Air Commerce has had in 
operation between Washington and Balti- 
more a radio typewriter service. The great 
possibilities of operating a chain of type- 



An experimental radio typewriter 


writers by radio are obvious. There are ap- 
preciable savings over wired service, of 
course, but the great advantage is that 
typewriters can be operated in the airplane 
itself. Since safety in flying depends so 
much on the rapid and accurate dissemina- 
tion of weather reports, and on centralized 
traffic control, the new system will certainly 
enhance safety on the airlines. 

A radio typewriter systeih will be installed 
on the new #’iyay being' hiiilt between 


Portable Power Plant 

T o light faimhouscs, motor cruisers, 
summer cottages, camps, sailboats, and 
so forth, a portable power plant has been 
developed by the Continental Motors Cor- 



57-pound power plant 


poralion, in sell at a cumparalivcly low 
price. This plant, calliv! “Tiny Tim,” 
weighs but 57 pmimls, i.s mounled com- 
paclly on a wooden iursc, and is C([uipp(Hl 
wiilr a iianille lor carrying. With lire bat- 
tery across lire line, a push of Lius Initlim 
starts the unit and no furllmr allunliim is 
necessary. The six-volt unit lights fourteen 
15-waU electric lights ami will, at the .same 
lime, charge a six-volt battery. With the 
tank full of gasoline, it is only necessary to 
start the motor and it will aulomalically 
shut itself oil when tlie battery is fully 
charged. 


Belly Landings 

A PILOT for Beeclicraft Aircraft, Bill 
Ong, has made a specialty of “belly 
landings’’ in which tire landing gmrr is 
relracti'd and tlie airplane lands on the 
bottom of the fiusidagc. The only acco,ssories 
required for this oft repeated feat are a 
brake mounted on tire propeller to ensure 
that the propeller is in a hurizonlal posi- 
tion when the belly landing is made, and 
two skids, nine inches high, placed Imlow 
the fuselage and running from the nose to 
the rear landing gear struts. 

With the full drag of the braked pro- 
peller and of the skids scraping over the 
ground the machine comes to a dead stop 
in a remarkably sliort space. Owing to the 
low position of the center of gravity there 
is not the slightest tendency to nose over. 

What of it, one might be tempted to ask? 
There is an important implication to these 
experiments. If belly landings of this type 
are possible, then emergency dead stick 
landings may be made in the roughest 
terrain without hazard, What appears to 
be just a stunt may prove to be a valua- 
ble safety measure in emergencies.— i. K. 


Profit 


T he air transport, industry has often 
bfeen ^otised of subsistijjgr'qn .goyern- 
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of course, received payments from the gov- 
ernment for carrying airmail, but the gov- 
ernment has received far greater payments 
from the public for this service than it ever 
turned back to the operators. At the present 
time the air transport operators are carry- 
ing airmail at cheaper rates than ever be- 
fore, and giving the Post Ofhce excellent 
service. If they ever make profits it will be 
not because of payments by the Post Office 
but because of the larger quantities of air 
express matter carried, and the larger num- 
ber of passengers flown. The recent report 
of Transcontinental and Western Air Ex- 
press is most encouraging, however. There 
was a net income of 22.4 cents a share for 
the quarter ending September 1936, the 
largest profit ever earned by this company. 
The operators are not only increasing their 
revenues but reducing their administrative 
and general expenses. Much credit is due 
to Jack Frye, the youthful president of tlie 
young corporation. — A.K. 


REGISTRATION 

1^ OTOB vehicle registration 
reached in 1936 an all-time 
high of 28,424,077 vehicles listed. 
This was nearly two million higher 
than the previous peak of 1930. 


Hardwood Floors 
Laid Like Carpet 

T oday you can buy genuine hardwood 
floofs in any one of a variety of woods 
which, delivered to your home in neat cor- 
rugated pasteboard cartons and laid in the 
proverbial lamb tail's shake, will last a 
lifetime. And these hardwood floors, Parkay 
by name, cost little if any more than most 
good-quality broadlooms— cost actually less 
than imitation-wood floor coverings. Pre- 
fabricated and pre-finished at the factory, 
they go down on any sub-floor, old or new, 
with neither nails nor noise and are kept 
down permanently by a special adhesive, 
time-tested in laboratories and in actual 
use. 

Briefly, the laying operation is this: First, 
a layer of adhesive, then a layer of felt, 
another layer of adhesive, and then the 
hardwood floor is laid, fitted to every wall 



projection or indentation, perfectly finished 
and ready for use as soon as down. The 
in-between felt makes for greater quietness 
and a slight suggestion of resilience. In- 
stead of the four or five days of confusion, 
hammering, and tedious waiting previously 
involved in laying hardwood floors, Parkay 
can be installed in the average-size room 
within four or five hours. 

Technically speaking Parkay floors con- 
sist of individual four by two and two by 



"Carpet-like” wood floor in place 


two-inch hardwood blocks of standard 5/16 
inch thickness, assembled in basket-weave 
pattern and held securely together in a 
semi-pliable grill. For convenience in de- 
livery and laying, Parkay comes in car- 
tons, each containing eight two by six-foot 
sections. 

When buying this flooring, the customer 
selects the kind and shade of wood best 
suited to the room to be floored, from 
samples as easily moved about as specimen 
strips of carpet. Woods available are light 
and dark oak and walnut, and the more 
unusual East Indian teakwood. 


Synthetic Silk From 
Mulberry Trees 

N ot content with processes which make 
rayon from cellulose, two Hungarian 
investigators have succeeded in making a 
product more closely resembling natural 
silk by imitating silkworms more exactly. 
They use mulberry bark as their raw mate- 
rial, dissolving undesired portions of the 
bark with alkali and obtaining fibers which 
can he spun on special machines. — D.H.K. 


Scratchless 

T he surface of a headlight reflector is of 
such a delicate nature that difficulty has 
always been encountered in the process of 
polishing it. As a result, many motorists 
permit the surface to become tarnished or 
coated with very fine dust, so that the effi- 
ciency of the headlight is greatly decreased. 
Having this in mind, the Winchester Prod- 
ucts Company has developed a new polish, 
composed of an earth pigment in a vehicle 
of alcohol and ether. It is claimed that if 
properly used this polish will not scratch 
the most delicate reflector surface. 

In applying this polish a small piece of 


and rubbed lightly hut briskly over the en- 
tire surface until all tarnish is removed. A 
light touch is necessary, for otherwise the 
dirt accumulated on the cotton might scratch 
the reflector. Its action may be compared 
with that of pure castile soap, forming an 
emulsion with the dirt and tarnish. After 
the polish has dried, it is removed with a 
larger piece of clean, dry cotton and then 
the reflector is rubbed briskly with still an- 
other piece of cotton. 


12,500,000 KW. 

TJIGH current or high voltage — 
either one or the other is easily 
obtained. Fifty thousand amperes at 
five million volts is something to 
amaze. This, the highest current 
ever obtained at high voltage, was 
demonstrated recently in the labor- 
atories of General Electric Com- 
pany at Pittsfield, Massachusetts. 


Delicate Operation with 
Powerful Magnet 

A POWERFUL electro-magnet in the 
General Electric West Lynn works re- 
cently aided medical science in a delicate 
operation to remove seven tiny sharp needles 
imbedded deeply in the middle finger of 
the left hand of Arthur Bartlett, employee 
of the Atlantic Mills Company in Provi- 
dence. Bartlett’s finger was placed in the 
magnetic field, and after four hours of 
manipulation, five of the seven needles were 
taken out. 

The needles lodged near the middle joint 
of tlie finger while the mill worker was 
operating a device used in stretching woolen 



Steel needles being removed from a 
finger by a powerful magnetic field 


cloth. The hand became infected, and it 
was the opinion of Dr. E. Franklin Stone, 
who attended Bartlett, that cutting the 
finger open would result in a stiffened joint. 
The ingenious use of the magnet possibly 
saved Bartlett the use of his finger. 

No anesthetic was used, and Bartlett stood 
the ordeal without pain. Throughout the 
four hours, he assisted by telling how the 
needles seemed to be moving under the 
surface. General Electric engineers also con- 
structed a small compass to aid in tire de- 
termination. 

Because of the minute size of the steel 
needle particles, it was first thought the ex- 
periment might not be successful. However, 
one of the needles came out less than a min- 
ute after Bartlett’s finger had been placed 
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near the point of the magnet, the mill 
worker exclaimed, “It’s moving! Here it 
comes!” A second later, a tiny piece of steel 
came out of the finger and attached itself 
to the magnet. The magnet will be used 
again soon in the hope of removing the two 
remaining needles. 

This is the second time that the powerful 
electro-magnet has been used to aid medi- 
cal science. Two years ago, it was success- 
fully employed in removing a hypodermic 
needle imbedded in the hip of a Manchester, 
New Hampshire, doctor. 


Marsh Buggy 

O F the many strange things that have 
had their beginnings behind the walls 
of the Gulf Oil Corporation’s researcli lab- 
oratory, the oddest is, undoubtedly, the 
Marsh Buggy. For several months this in- 
genious merger of automobile, tractor, and 
boat has been used successfully in the trans- 



For water, land, or both 


portation of geophysical crews and equip- 
ment into the seldom penetrated swamps of 
Louisiana. 

The Marsh Buggy, acclaimed as “the 
unique automotive contraption of the cen- 
tury," rightfully cannot he classified as 
either a motor car, a tractor, or a boat. In 
reality, however, it is all three, for it is 
equally at home on land, in waist-deep mire, 
or in water deep enough to float an ocean 
liner. 

The 7500-pound vehicle has an overall 
length of 22 y 2 feet and is powered by a 
Ford V-S engine equipped with an over- 
sized cooling system. At the rear of the 
motor is a regular passenger car trans- 
mission coupled in series with a McCormick 
Deering tractor gear box, 

The front wheels receive their power 
from chains that pass over sprockets on the 
back axles. This gives a differential action 
between the wheels on each side but not 
between the front and rear. The tractor 
transmission is provided with two brakes, 
one to control the wheels on the right, the 
other to act upon those on the left. Tims, 
when operated in water, the huge machine 
can be propelled by all four wheels or by 
the two on either side. 

The forward axle is of conventional de- 
sign with regular toe-in and caster action 
and the steering mechanism is similar to 
that of a motor car. The axle is pivoted in 
the center in such a manner that either 
front wheel can rise two feet above its 
mate without distorting the frame. 

The tires of the Gulf Marsh Buggy were 
designed and fabricated by the Goodyear 


largest ever molded. They are 10 feet high 
by approximately three feet wide and are 
mounted on 66-inch rims. The displacement 
of the balloons is so great that the 
monstrous vehicle floats with a “draft” of 
less than two feet. 

If one of the tires becomes punctured, 
a constant pressure can be maintained by 
starting a compressor which feeds air into 
the tube. The compressor’s output is suffi- 
cient to keep the balloons fully inflated 
until the Marsh Buggy can be returned to 
the base of operations where the leaky tulie 
can he repaired or replaced. It is inter- 
esting to note that the air pressure in the 
tires never exceeds six pounds per square 
incli and that the buggy’s weight is amply 
supported with only one pound per squat e 
inch pressure in the casings. 

In water or in the marshes traction is 
obtained by attaching twelve treads to each 
wheel. These were made from two-inch rub- 
ber hose sealed at the ends and provided 
with an air valve through which they are 
inflated to a pressure of twenty-five pounds 
per square inch. Inflation is necessary to 
keep the links from flattening out under 
the weight of the monstrous vehicle. 


STERILIZATION 

TN the 28 states which have laws 
^providing for compulsory or vol- 
untary sterilization of mentally de- 
ficient persons, 23,118 sterilization 
operations had been performed up 
to last November. 


Outdoor Motors Restore 
Arid Acres 

F ifteen lOO-horsepower electrified ir- 
rigation pumps are converting 10,000 
arid acres of the Arizona Farm Products 
Corporation into fertile farms suitable for 
raising and harvesting seven-foot high, 
long-staple cotton in a single season. They 
lift water from wells 450 feet deep and 20 
inches m diameter, the water rising to 
within 120 feet of the surface with a total 
lift of approximately 140 feet. Power is 
supplied l)y the Salt River ’Valley Water 
User’s Association to lOO-horsepower, 440- 
volt, 1450 r.p.m. 25-cyclc, Westinghoiisc, 
hollow-shaft, vertical motors driving vertical 
Pomona turbine pumps equipped with 
water-lubricated rultber hearings. Each 


pump lias a capacity ol 2500 gallons per 
minute, delivering a total of 3,600,000 
gallons of water and consuming 2004 kilo- 
watt hours per day. 

Each pumping station is supplied by a 
simple outdoor 66Q0/440-voIt substation 
consisting of three SlVa kv-a. transformers 
mounted on a concrete foundation, with the 
necessary outdoor protective devices, safety 
features, and lightning arresters. The sub- 
stations average approximately one half 
mile apart and were constructed at a cost 
of approximately 2500 dollars each. 

The majority of this tract is one large 
faim with electricity used for cooking and 
heating. 

“You’ve Changed 
Somehow” 

T he ears get larger, the nose ^ets longer 
and broader, and the mouth gets wider 
as one grows older. The curious age changes 
in the dimensions of these facial organs, 
sufficient to change materially the appear- 
ance of the individual, have been established 
by Dr. Ales Hrdlicka, Curator of Physical 
Antluopology of the Smithsonian Institii-^ 
tion, by measurements of thousands of men 
and women — white “Old Americans,” Pue- 
blo and other Indians, Eskimos, and Ne- 
groes. 

Will'll one meets an old friend after a 
laiisc of years, there is often a vague un- 
familiarity about his leiiliires which canniiL 
easily he explained. “You’ve changed some- 
how, 1 ) 11 1 1 can’t say just where,” is a com- 
mon remark. Part of llu; cliangi', it is 
piohahle, is due to these altered dimensions 
of mouth and nose. 

Among the wiiite “Old Americans,” says 
Dr. Hullicka, “both the nasal breadth and 
length increase during adult life with age, 
but the increase in breadth exceeds some- 
what that in length. With the ears, condi- 
tions are reversed— they increase more in 
their length. Both the Pueblos and other 
Indians show similar conditions, and at 
least as piononnced. The length of the nose 
and the breadth of the ears increase with 
age but slightly; the nasal breadth, how- 
ever, and the ear lengtli increase decidedly.” 

The effects of age on the mouth, Dr. 
Hrdlicka points out, are even more marked 
than those on the nose. “This phcnoinentw^ 
is observed,” he says, “in both whites and 
Indians, also in other races, and in both 
sexes. It is of a progressive nature from 
early life onward. There is a continued slight 
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...Contends Cas Saving Alone WIfl 
Hake Big Dodge Cost Less To Own! 


F rom all over America flashes this offers much more than record-breaking 
news; motorists who always felt economy! 
that, in baying a new car, they had to It’s bigger, more beautiful than any 
“trade-in” on the same make to get the Dodge ever built! All sedans accommo- 

most for their money, are switching to date at least six passengers! Quieter too! 

the sensational new 1937 Dodge! The new Dodge safety all-steel body is 

They say they have discovered that anchored to the frame by rubber-insu- 
this new Dodge— with its new “wind- lated “hush-point" mountings that 
stream”styling— itsastonishingnewcom- kill road noises and give you the new 
fortandsafetyfeatures-offerssuchamaz- Dodge “Silenced Ride!” 
ingeconomyingasolineandoilconsump- New improved Chair-Height seats... 
tion and in general upkeep that theyll low, level floor!. ..new improved weight 
be money ahead from start to finish! distribution— these contribute to your 
Although new Dodge owners report greatercomfortAnd,too,foryourgreater 
18 to 24 miles to the gallon of gas and safety. Dodge gives yon an even stronger 
savings up to 20% on oil, don’t lose safetyall-steelbody...new“high-safety” 
sight of the fact that Dodge for 1937 mteriors...andgenurnehydraulichrakes! 

See this new 1937 Dodge! Drive it! 
You’ll be amazed that such a big, luxuri- 
ous car actually costs just a few dollars 
i more than the lowest-priced cars! And 

you, too, will agree you can “Switch to 
I Dodge— and save money!” 

/4 M DODGE 

y Division of Chrysler Corporation 

Doiigs dealers inrite yon to tune in on Major 
Xv Svivcs Amateur Hour, Columbia Network, every 

\ Iw Thursday, 9 to 10:00 ?. M.i Easiem Standard 

V Sponsored by Chrysler Corporation. 


NEW “SILENCED RIDE!” Road noises, 
which cause body “rumble" and “drumming" 
in many cars, are silenced in the 1937 Dodgel 
The new Dodge safety all-steel body is now 
■ anchored to the frame by rubber-insulated 
“hush-point” mountings that kill road noises 
and give you the quietest ride you have 
ever known! 


P DELIVERS NOW FOR 
1 JUST A FEW DOLLARS 
„ MORE THAN THE LOW. 
H EST'PRICED CARS, 
in Easy terms gladly ar. 
fi rangedtofityourbudget, 
[M atlowcast.throughCom. 
■ mercial Credit Company. 
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excess in the widening of the mouth through 
the factor of age over that of stature. Age 
has more influence on mouth width than 
has stature. It is the chief modifier of the 
dimension.” 

Generally speaking, Dr. Hrdlicka’s work 
confirms the fact that the breadth of the 
nose increases from north to south, or rather 
from cold climate to hot climate. The effect 
of climate on nose dimensions is connected, 
according to all indications, with different 
demands of the function of respiration. It is 
in all probability the main factor which 
originally produced the various racial types 
of noses. Once these weie fixed through 
lieredity, they tended to be reproduced 
generation after generation, although the 
original habitat of the race may have 
changed. 


Dendroheliconometer 

T here is a growing interest in the im- 
portance of studying tree rings. A sur- 
prisingly large amount of valuable informa- 
tion can be obtained in this way, which is 
of importance in meteorology, history, and 
anthropology. A study of the growth rings 
of trees reveals information alioul wet and 
dry years, floods, and forest fires for thou- 
sands of years in the past. 

The first step in this branch of the science 
of dendrology is to procure a samiile of the 
wood. 'Where living trees are involved, spe- 
cial core drills have been devised, which 
make it possible to remove a plug having 



Close-up of the adjustable micro- 
scope of the Dendroheliconometer 

a sample of all the rings from the outside 
to the heart of the tree, without seriously 
damaging the tree. 

The second step is the measurement ol 
the width of each growth ring in the tree 
and it is for this purpose that the Dendro- 
heliconometer was designed. 

The instrument is manufactured by the 
Gaertner Scientific Corporation of Chicago, 
and was originally designed for the Tennes- 
see Valley Authority of Knoxville, Tennes- 
see. It is used by the T.V.A. to determine 
flood years of the past with the purpose of 
correlating them with sun spot activity and 
other natural phenomena and to develop 
methods of flood prediction. 

The Dendroheliconometer consists essen- 
tially of a microscope with fiducial cross- 
hairs in its field, transported by a precise 
micrometer screw, with a head graduated 
to read .01 millimeters directly and per- 
mitting easy estimation to .002 millimeters. 


the microscope coincides with one edge of 
the ring. After reading the micrometer head 
on the screw, it is rotated to cany the 
microscope until the cross-hair falls on the 
other edge of the tree ring and the microme- 
ter head reading taken again. The differ- 
ence in these two readings gives very ac- 
curately the width of the tree ring. The 
microscope has a magnification variable 
from 5 to 40 and is equipped with a roof 
prism. This prism, in addition to inclining 
the eyepiece, produces in the microscope 
an upright image instead of the reversed 
image ordinarily seen in a microscope. This 
it accomplishes by reflecting the light twice 
internally from two faces which must make 
an angle of 90 degrees with eacli other to 
an accuracy of a few seconds of arc. 

The micrometer screw has 100 millimcteis 
range (about four inches) and the entire 
micrometer moves on guide rods having a 
coarse scale, which makes it possible to 
measure the rings on a specimen 75 centi- 
meters long, corresponding to a tree 414 
feet in diameter, without moving the speci- 
men. 

One of the interesting results of study- 
ing tree rings is the dating of woods found 
in ancient ruins. By studying large numbers 
(if living trees, a master scale is made, hav- 
ing a given length lor each year, and on 
ibis is marked a pallein indicating only im- 
iiBvial years — for very dry years a long 
mark, and for years of more rainfall, re- 
spectively shorter lines — five different 
lengths lining used. Tf now a similar .seale 
is made for any specimen ol wood of un- 
known date and if this is placed beside 
the master scale, it can he slid to a posi- 
tion at which the two patterns match and 
from this position, the dale at which the 
paiticular specimen of wood was cut down 
can be definitely and accurately determined. 
By overlapping of specimens, it is possible 
to extend the master scales back beyond the 
beginning of the oldest known living tree, 
and some scales are now available complete 
to before the time of Christ. 


For Babies Only 

N amed to indicate its apjilication of a 
new principle and use, the new Do- 
sertaire all-electric infant’s apparel ward- 
robe-cabinet makes its bow to young 
mothers and their babies. 

Called the “first electric home appliance 
for babies,” Desertaire cabinets are design- 
ed to sterilize, heat, and thoroughly dry, 
and maintain in a dry and heated condi- 
lon, all ol an infant’s wearing apparel 24 
hours a day. The maintenance of an in- 
fant’s diapers and other articles of clothing, 
including minor bedding accessories, such 
as sheets and cover blankets, in a sterile, 
electrically-dried and heated, body temper- 



insuring warm, dry clothes for baby 


aliirc condition, is, of course, imporlanl from 
the health standpoint. 

The cabinets, which are finished in waF 
mil as articles of beauty as well as utility, 
come in two sizes: one, a semi-portable de- 
sign, suitable for easy removal from room 
to room or lor traveling; the other, a 
larger size, for nursery use, may also be 
moved about the home because of rubbtii|:i 
tired wlieels. Both incorporate the same 
features of while metal, steel-shelved in- 
lerior compartments in which baby’s clothes 
are stacked. Cabinets are equipped willi 
‘■high” and “low” selector switches, niglit 
lights, and in the case of the larger moiH 
with a special electric ciimilating heatn 
which may he turned on to heat the itiv 
mediate surroundings wliile baby is lieim! 
bathed or changed and which may also he 
used to take the chill from the room. 


— - ' ■ — 

SUNDAY EDITION 

\ SINGLE issue of a large daily 
metropolitan paper uses more 
paper than was used in the whole < 
United States in 1800. The Sunday .* 
edition requires the product of 240 
acres of puipwood forests. 


Protecting Metal 
Before Painting 

C LEANING iron or steel before painting 
produces a surface which rusts more 
easily than the uncleaned metal. To provide 
extra protection, several processes are wide- 
ly used to protect the metal with riist-ie- 
sisting coalings to which paint will readily 
adhere. One of these, forming a dark redt 
coating of iron phosphate on the metal, can 
be applied by either dipping or spraying. 
Another employs an aqueous solution ol 
chromic acid with an activating agent to 
change the character of the metal surface. 
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Fmm^ug Books at 
imerediMy 
low priees 

IMPERIAL 

EDITI01V§ 

Handsome cloth’-bound volumes, 
beautifully printed. 

WILD FLDWEKS 

By Homer D. House 

Only by a mir- 
acle of publish- 
ing economy is 
this superb book 
with 364 color 
plates and 340 
pages of text issued at such a low 
price. Hundreds of wild flowers in all 
parts of the United States can be 
identified through the pictures and 
the descriptions, which were written 
by the noted authority, Dr. House, 
Slate Botanist of New York, 364 mag- 
nificent color plates. 


(.lARDElV 
FLOWERS 
m COLOR 

By &, A. Stevens 

The 400 brilliant 
and life-like col- 
or plates make 
this book of the 
greatest value. It 
is the only book 
of its kind dealing with cultivated 
flowers. With it almost every popular 
garden flower can be identified. It in- 
cludes annuals, perennials, vines and 
shrubs. 400 beautiful color plates. 


Formerly $3.75 
NOW 

$2.20 pp 


Formerly $7.50 
NOW 

$4.45 pp 


BIMDCMAFT 

By Mabel Osgood Wright 

Eighty full-page 
illustrations from 
paintings by 
Louis Agassiz 
Fuerles, the 
greatest of Amer- 
ican bird painters, illustrate this re- 
nowned bird book. Complete infor- 
mation on the appearance, habits, sea- 
son and range of 200 bird species is 
given. 


Formerly $2.50 

NOW 

$1.10 pp 


For sale by 
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Have you ever worn shoes that fell apart after a month's wear? Wondered why 
the tires on your car went to pieces so quickly while your neighbor’s tires seem- 
ed to last forever? Bought an electric shaver, a toaster, or some other house- 
hold article which proved unsatisfactory? Taken widely advertised remedies 
for colds, headaches, indigestion and whatnot without knowing whether they 
were safe or harmful? 

T hese and Slnular experiences are tlie most exasperating the average consumer faces rnless a 
consumer lia.s laboiatuiv taeilities for conductlug expensive tests on the products he bio's, however, 
he ha.s no way ot knovvini; befniehaiid wliieh brands will tiiin out to be Bood and winch will be inferior, 
misrepresented, or worthless. Advertisements of competiiiK brands naturallv conflict — as do the state- 
nient.s ot salesmen — for no maiuifactuiei i.s willing to admit tliat tlie other fellow's product is better 
than his Theie i.s only one way to avoid these mistakes, which in e year's time may cost you several 
hundred dollars, and that is by relvins for your information about goods on the advice of unbiased 
technicians. Such advice is now avallatiie to you at a very nominal cost through Consumers Union of 
United States. 

WHAT IS CONSUMERS UNION? Consumers Union is a strictly non-profit raembersliip organization 
controlled and supported by over 25,000 consumers throughout the country. Its chief purpose is to sup- 
ply Its membeivs vvitli accurate, unbiased technical information about the comparative value of com- 
peting biands of goods. Thus infoimation—hased on laboratory and actual use tests conducted by staff 
technicians and a large body of able consultants— is published each month in Consumers Union Reports, 
a magazine vvhlcli tells vvliicli shoes wear longest, vvhicli tires give the most mileage per dollar, and 
winch brands of most other cohsumer iirodiicts aie the best value for money spent. Merchandise is rated 
in these Reports, by brand name, as "Best Buys," "Also Acceptable,” and “Not Acceptable " The labor 
conditions under which producks are made are also desciibed. These Reports are available’ at the low 
fee of a year— a lee vvliicli also briug.s you a yearly BUYING GUIDE now in preparation. 

Professor Colston E. Warne, of Amherst, is president of Consumers Union. Arthur Kallet, co-author of 
100,000,000 Guinea Pips, is director, and D. H Palmer, plijslcist, is technical supervisor. Among the 
board of directors and sjionsors are many prominent scientists, educatois, journalists, and other pro- 
giessive leaders Below aie summaries ot typical leports in recent issues of Consumers Union Reports. 


SoTnng $40 to $100 on Tires 

Equipping your car with 
one brand of tires instead 
of anutlier may save you 
as much its In each 
25.000 driving imle.s for 
fires of average .size, Por 
tlie largest sizes, your sav- 
ing may be .$100 Brand A 
flre.s. for example, lasted 
27,051 miles in actual road 

tests aud cost only $8,50 

per tire. Brand B, in the same test, lasted onlv 
13,550 miles but cost $10. For the names of 
tliese tires and of 10 others rated as "Best 
Buys,” "Also Acceptable," or “Not Acceptable" 
road the report in the September issue. 



Rebuilt or New? 

Tested by engineers for 
cleaning ability, electric 
shock hazard, mechanical 
construction and other 
factors, 13 of the newest 
models of vacuum cleaners 
and 4 rebuilt models are 
rated in the latest I.s.siie of 
Consumers Union Reports. 
One model selling at $19 95 
is listed as a "Best Buv”~ 
others selling for more than $80 were found 
to he only "Acceptable.” Near the top of the 
list is a rebuilt model which proved to be some- 
what more effective in cleaning ability than 
even tlie newest model of the same iiiaehine. 



How Much For a Good Pen? 

Good, dependable foun- 
tain pens aie more uncom- 
mon than ordinarily sup- 
posed. Those that are good 
are sometimes greatly 
overpriced. How much 
should be paid for a good 
penv Which brands are 
best? Are the new car- 
tridge-type pens satisfac- 
tory? For the answers sec 
the report on fountain pens in the December 
issue. Only 3 out of over 20 makes te.sted are 
rated as "Best Buys"— 11 are "Not Accept- 
able.” 





Are Nose Drops Safe? 

“During 1937 and the com- 
ing jeais many thousands 
of children will die of 
pneumonia. Hundreds — 
perh.aps thousands — of 
tliese deaths will have been 
caused by nose drops.” 

Tliese .statements are fiom 
a report on nose drops in 
the December issue of the 
Reports. Naming vvadely- 
exploited brands by name, this article warns 
of the danger of giving children ceitarn types 
of nose drops for colds, and presents medical 
evidence to show how many children are being 
killed by these medicines. 



These are just a tew examples of the type ot information which Consumers Union supplies to its 
members If you wish to become a member and receive this Information, too, fill out and mail the ap- 
plication’ blank below. You can begin your membersliip with any of the issues of the Reports listed in 
the coupon. Simply check the month desired. For an additional 50c the Reports will be sent to you in 
a black cloth, gold-stamped, swivel-lock binder. 


I wish my membersliip to begin with the issue 
checked below: 

□ MAY— Toilet Soaps, Grade A versus Grade B 
MUk. Breakfast Cereals 

□ JUNE — ^Automobiles, Gasolhies, Moth Preven- 
tives, Vegetable Seeds . nn 

□ JULY— Betrigerators, TJscd Cars, Motor Oils, 
Bathing Suits 

□ AUGUST— Oil Burners and Stokers, Hosiery, 
Black List of Drugs and Cosmetles, Breads 

□ SEPTEMBER— Shoes, Tires, TOlskies. Women’s 

Coats „ . „ 

□ OCTOBER— Men’s Shirts, Gins. Electric Razors, 
Dentlfricea, Antl-freezs Solutions 

□ NOVEMBER— 1937 Autos. Radios, Toasters, 
Wines. Children's Shoes, Winter Oils 

□ DECEMBER— Vacuum Cleaners, Fountain Pens, 
Electrio Irons, Tomato Juice. Blankets, Nose 

TYrnna 


To; CONSUMERS UNION OF U. S,, Inc, 

55 Vandam St., New York, N. Y. 

□ I enclose $3 for one year's membershin in Consumers 
Cmon, ?2.30 of which Is for a year's subsaription to 
Cmtsumera Union Reporis. {Sobsciiptions without 
membershin are $3 59.) I agree to keep confidential 
all material sent to me which is so designated. 

□ I also enclose 00 cents for a binder. 


Slpmtme. 


Address. 


Citv and State SA-2 

Note; An abridged edition of the Beparts at $1 a year 
is also published. For information, please write. 
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Still another applies a continuous coating 
of zinc phosphate to the metal by means 
of an alternating electric current. These 
processes are standard practice in prepar- 
ing for painting the metal used in the auto- 
mobile and refrigeratoi industries. Their 
adoption in other industries is increasing 
since they give longei life to the paint film 
and better protection lor the metal. — D.H.K. 


Mechanical Calculation 
Moves On 

S IX an.swers at the same time, silence, 
and the ability to handle anything of 
a repetitive natiiie up to and including alge- 
braic computations— these are the featuies 
of a device based on an enliiely new prin- 
ciple in the development of mechanical 
calculators. 

Designed jointly by LeRoi E. Hutchings, 
the originator of a number of well-known 



business devices, and Herliert Austin 
Brown, the new calculator operates by 
means of a .sliding panel which spots the 
proper answers from among an array of 
predetermined calculations in the interior 
of the machine, which is called the Costo- 
meter. 

Since most of the actual calculation goes 
into the preparation of the tables, the keys, 
cogs, and wheels of the conventional type 
of machine are eliminated and there is no 
necessity for mechanical computation of 
each mathematical step in a problem. The 
device shortcuts its way directly to the 
proper solution and may reduce the number 
of individual manipulations by as much ns 
99 percent. 

The originators state that the device is 
not intended for use as an all-purpose ma- 
chine, but is designed to handle calcula- 
tions of the repetitive type required in the 
figuring of job coat, payroll, interest and 
discount, and similar work. An increasing 
volume of these types of data is becoming 
necessary in every class of business, the 
new Social Security laws alone requiring a 
complete set of reports and figures on some 
27,000,000 employees throughout the coun- 
try. 

The multiple-answer feature of the new 
device will permit the simultaneous solv- 
ing of Federal and State Old Age Benefit, 
Federal and State Unemployment taxes, 
total_ weekly wage and net wage after de- 
ductions, a total of six calculations at the 
same time. The tabulations in the interior 
of the machine are specially prepared and 
arranged to fit the mdividual needs of the, 


of tabulations can be brought into posi- 
tion under the index panel at the will ol 
the operator. 

The pre-determination and arrangement 
of tables permit the handling of any type 
of calculation, including coiuiiinatiuns of 
addition oi subtraction with multiplication 
and divjsion, or the solving of complicated 
algebraic formulas where an extended 
series of solulions hinges on one or two 
variables. 


MARCHING TREES 

'T'HIRTY million years ago the 
redwoods that arc now the pride 
of California had relatives in 
Greenland, Siberia, and other 
northern lands now much too cold 
for them. Obviously, they marched 
southward and westward as the gla- 
cial ages froze the northern coun- 
tries. 


A “Rubber Stamp” for 
Metals 


AN accompanying illustration shows a 
l\ new multiple-wheel inclal marking 
machine which has been developed by the 
Quality Die Company. This may lit; made 
with figures of sizes varying from Ym to 
% of an incli, and with from four to eight 
wheels. Indicators are provided In locate 
position of marking. Impressioiih arc made 
by liammer blow. Cliauging of serial read- 
ings is done by hand, one wlieel being 



Multiple-wheel "rubber stamp” for 
metals, to be used with a hammer 

turned at a time while the other wheels re- 
main locked; and all wheels remain locked 
after a serial is selected. Letters and figures 
will stand up on any material up to 415 Brln- 
nell hardness, • 


To Thaw Switches, 

Burn Weeds 

D esigned to thaw frozen switches, 
start back fires, or burn weeds, a new 
type of utility blow torch has been devel- 
oped by the Turner Brass Works. The blow 
torch may be carried easily in one hand 
while a hot blue flame is shot downward 
at the ^ound. The torch was originally de- 
signed;: t|irob^_ tire _qo-operatioii of the, 



Portable utility blow torch being 
used to thaw out a railroad switch 


back fires and burning weeds. Many varm^i^ 
u.scs for the torch have been found by rail- ’ 
mad compunloh, park departments, public 
iilililies, highway iJi'piirt,nu“nl,s, fanners, and 
lintiltry men. 

Fighling fire willi fire, or imek-dring, may 
he done effeclively in le.sa time willi the 
new tiiroli, it is said. Damp rubbish piles 
may be dried and liiirned (piickly, ami 
nnximis weeds and midergrowth along 
railroad righls-ol-way or highways destroy- 
oil. Becau,se of the intense heat ot the torch, 
it is said lu be itleully udapled to tliawing 
railroad switches in a ([iiioker and more 
salistactury way ilian liy oilier inetli(Kls. The 
torch may also be ustxl for fumigating 
buildings constructed of fire-resisting mate- 
rials, as flame in many sitiialions Is more 
effective than disinfectant .soliiiion.s. j 

The torch is equipped with a coil burner-d 
ot the (irepot type which develops a wide- 
spreading, intensely hot blue flame. The 
burner is proteoLeil by a sliccl metal shield. 
The lank is made of heavy seamless brass 
tubing with cast Inonzc ends brazed into 
place. It is equipped with an ailjustable, 
liandle that can be folded flat when the, 
lorcli is being transported. A (puck-act, idf' 
pump serves as a filler plug. The torch will 
burn 2% hours on one filling of gasoline, 
the lank having a capacity of ‘H gallon. 
Overall length is 41 inches, diameter is 
three inches, and shipping weight 14- 
pounds. 


Fact, or Fiction? 

F ar 1)0 it from the editors of this maga- 
zine to stale that the item quoted below 
is true or untrue— you may believe it or 
not. It is from Nature (London) and Nature 
quotes it from the Medico-Chirurgied Re- 
view of 100 years ago— October 1836; and 
this, in turn, had quoted it from the French 
press by wliicb the incident was staled to 
liave taken place at Aunay in the Depart- 
ment of Avalon; 

“A very fat woman, aged 74 years, ad- 
dicted to drinking brandy, lived alone, and 
one evening returned home as usual, but, 
as she did not appear among her neighbours 
the next morning, they knocked at her door. 
No ansWer being returned to repeated de- 
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forced tKe door and exposed a horrible 
^ spectacle, accompanied by an extraordinary 
smell. 

“Near the chimney lay a heap of some- 
thing burnt to cinders, at the end of which 
was a head, a neck, the upper part of a 
body, and one arm. At the other end were 
some of the lower parts, and one leg still 
retaining a very clean shoe and stocking. 
No other traces of (ire were to be seen, ex- 
cept a blue flame which played along the 
surface of a long train of grease, or serous 
liquor, wliich had been produced by com- 
bustion of the body. 

“The mayor found it impossible to extin- 
guish this flame, and summoned all the 
authorities; and, from the slate of the apart- 
ment and comparison of circumstances, it 
was concluded among them that previous 
to going to bed, for which she had evidently 
been making preparations, the woman had 
Jbeen trying to ignite soirre embers with her 
^rreath. The fire communicating with the 
body by means of the breath, epmbustion 
probably took place.” 

While ignition and combustion of a body 
seems quite possible (arctic birds, very oily, 
^are combustible — human “grease balls,” 
touched off with the alcohol that is eliminat- 
ed via the breath may be similarly so), we 
have no record that such a thing has fre- 
quently happened. It would seem that, with 
many very fatly alcoholics still existent, 
similar instances would occa,si(inally happen, 
even today. 

MATHEMATICIAN 

TIAYS of laborious computation 
by trained mathematicians are 
no longer necessary at M. L T., 
for a new one-ton machine with 
many complicated levers and gears 
will, in a single action, solve nine 
simultaneous equations with nine 
unknowns. 


Rare Elements 
Improve Alloys 


C OLUMBIUM, one of the relatively 
rare elements, can i)c msed in small 
amounts to improve the resistance of stain- 
less steel to corrosion at high temperatures 
(500 to 800 degrees, Centigrade). Tita- 
nium, still considered to be a rare metal al- 
though it actually ranks ninth in order 
among the elements that form the crust of 
llie earth, is similarly effective. At high 
temperatures, stainless steel, even with a 
very low carbon content, has a tendency to 
form a carbide precipitate between the 
eryslal grains of the metal. At these points 
corrosion begins. The addition of tiny 
amounts of columinum or titanium appar- 
ently prevents this segregation.-— D. H. K. 

Steam-Electric 

Locomotive 


Another page in the rapidly accelerat- 
l\ ed history of modern railroading will 
pe turned early this year with the appear- 
'^ance on the Erie, Pennsylvania, test tracks 
of the General Electric Company of a new 
steam-electric locomotive which is being 
built for the Union Pacific Railroad. 

This new passenger unit will carry a 



— little, Old-World inns cHerishing the tradition of 
generations of personal hospitality . . . and magnifi- 
cently appointed hostelries, efficient to the last needle- 
and-thread in every guest-room pincushion. 

— quiet, gracious hotels, where hospitality in the grand 
manner is revered as a fine art . . . and glamorous cen= 
ters of metropolitan gaiety, aglow ^vith the cheer of 
music and laughter. 

— intimate' gathering -places whose charm is the trea- 
sured secret of a few . , . and world-renowned caravan- 
serais where ambassadors rub elbows ’tyith captains 
of industry. . . 

But there is only one hotel in the W'orld which typifies 
them all in one . . . 


THERE IS ONLY ONE 'WALDORF” 

PRESIDENT 



THE WALDORF-ASTORIA 

PARK AVENUE . *9TH TO 50TH STREETS . NEWYORK 
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feeding eleciric power to traction motort,. 
Radically different in design from any lo- 
comotive now in service — of either steam 
or eleciric type— it will eliminate two of the 
colorful characteristics of the steam-rail- 
roading days: the side-rod drive and the 
water lower. Electric power will drive 
traction motors constriiclcd on the usual 
electric locomotive design, and ihe turbine 
wiU operate condensers using the same 
water over and over, with small additions 
to make up for leakage. The problem of pick- 
ing up water is thus largely done away 
with, and clean distilled water will insure 
long life and permit long runs without 
boiler repairs. 

The many desirable constructional fea- 
tures of the modern high-speed electric lo- 
comotive will be incorporated in the design. 
Because of fundamental difierence.s it is 
expected that the new locomotive will show 
a tremendous reduction in fuel consump- 
tion and a correspondingly low mainten- 
ance. 

The new unit will he a double-cah loco- 
motive, rated at 5000 horsepower. The two 
cabs can be operated together in the same 
manner as with electric locomotives, It will 
haul lOOO-ton trains such as the Union- 
Pacific Challenger or the Los Angeles Lim- 
ited over the Los Angeles-Omaha route. 

Streamlined, practically smokeless, and 
provided with equipment for air condition- 
ing, the new locomotive will be modem in 
every respect. The builders promise speeds 
of 110 miles per hour on level track. Suffi- 
, caent feel oil for a long jpuriiey yfill bg ear- 


be greatly i educed. Because of this greater 
availability, an increased mileage per year 
is expected to develop. 

As with the electric locomotive, a finely 
graduated scheme of control will peimit 
•smooth and easy handling, rapid acetdera- 
liun, and effective braking. 

A new, highly efficient type of steam 
boiler has been built, and tests give ample 
assurance of power to meet the exacting 
requirements of the locomotive. The high 
steam pressure and use of condensers are 
in line with the latest practice in modern 
power plant construction. 

The boiler will use fuel oil similar to 
tliat employed by other locomotives on rail- 
roads today, but the method of combustinn 
will be more accurately controlled to ob- 
tain the maximum amount of power from 
a given quantity of fuel. The almost ptu’- 
fect combustion will insure practically 
smokeless operation. 

Mixtures As Anti- 
Freezes 

S hortages this winter of some of the 
better known anti-freezes used in auto- 
mobiles lend particular interest to the pos- 
sibility of using mixtures instead of pure 
materials. An unexpectedly large demand 
for ethylene glycol and a shortage of gly- 
cerol, presumably caused by use in syn- 
thetic resins of large quantities of this by- 
product of soap making, have created a 
scarcity of both of these valuable mate- 
rj^. , In a recently completed study at 


ing points of mixtures of glycerol wit}^ 
raclbanol and water luivn Iteeu delennhieil 
and the way shown to ovcicome botli tli. 
bcatcily of glycerol, which does nol boil 
away, and the evaporalion of methanol Iron 
the radiator. Using a mixture of equal 
parts by weight of methanol and glycerol 
and blending this mixture with water, pro- 
tection against freezing is olitained as 
shown in the following table; 
rercoiit liy weight, nf Froozoig iniliit, cU'Kiecs 


niaitiiiiiol-Elveei'dl mix- li’iilimilieit 

lure in wiilor 

10 % - 1 - 25 " 

20% +14“ 

.30% — 1“ 

40% -20“ 

50% —45" 


In such a mixiiiic tiie lalc of evapora- 
lion of methanol is materially reduced ami 
llif clfectivcness of the glycerol is increas- 
ed. The proporiion.s given here "are by*' 
weight and not by volume.- -D.Ii.K. 


Research on Tire Chains 

A n Industrial Fellowship (hat is invesli- 
. gating broadly the durability of aiij^^ 
motive tire chain.s lia.s been foiiiuhfri" at 
Mellon Institute of Inditsuial Research by 
Tim McKay Company of I’iLlsbiirgh, Penn- 
sylvania, wliicli maniifucliucH commercial 
eluiins of all types. This Fellowship, ■which 
began opmallon on Si'|)lemb('r L5, 19.36, has 
for its objeclive (lie iirodiicliou of lie.ttcr 
chains, iiiiTlie.iiUu'ly for llm niolorisl, A com. 
jirelmn.sive program of basic researcli is hr. 
lug carried on, ine.lutliug studies of the de 
sign, iiialerials, processes of mumdacturr, 
and lesliiig of ebuins. 


Chromium and Its Alloys 

T oday, according lo W. ,y. Priestley of 
the Electro Mclalhiigical Company, wb 
have many different commercial grades of 
so-callod “corrosion resisting” and “rust 
le.ss” or “stainless” steels containing from 
1 to ,35 perconl cbroiniura. A list of the 
elements that are used for modifying tlie 
properties of alraight eliromium steels in- 
clude nickel, silicon, mangane-sc, molybde. 
mmi, copper, tnngslen, coluinbium, titanium 
nitrogen, uliiminiirn, .sulfur, selenium, ziii 
coniiim, and vanadium. 

Steels containing up to 3.5 percent .chro- 
inium are known as “mild alloy steels” and 
their use was developed lo replace simple 
carbon steels becauBO of their greater 
•Strength and resistance to atmospheric ci)r- 
rnsion. Among steels containing 3.5 to 9 
percent chromium are tho well known 4 to 
6 percent chromium steels which were orig- 
inally developed as a compromise in tpial- 
ily and cost between llm higher chromium 
sLainleg.s steels and plain carbon steel. 
They are finding general use in the petro- 
leum refining indii.stry wliere good service 
is obtained in oil still tubes. 

With carbon under 0.12 percent and 
chromium raised to 16 to 20 percent, we 
have a steel which possesses excellent cor- 
rosion and oxidation resistance without 
special heat treatment. The addition ol 1 or 
2 percent ol nickel hardens and raises the 
strength of this steel when heat treated, 
making it suitable for aircraft construction. 

When chromium is increased to over 20 
percent we have an alloy that offers good 
resistance to oxidation un to 2000 degrees, 
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this grade of steel to retard grain growth 
'wiien It is held for a long time at high 
temperatures. For ordinary use, nitrogen 
will reduce the grain size and make the 
metal more shock resisting. 

A new alloy has been developed which 
contains 35 percent chiomium and 7 percent 
aluminum which is good for continuous 
service at 2300 degrees, Fahrenheit. 

The group of 17 to 20 percent chromium 
and 7 to 10 percent nickel steels represent 
the best known and most widely used stain- 
less and corrosion-resistant steels. Their 
popularity is due to their ease of fabrication 
and good physical properties at high and 
low temperatures, combined with their ex- 
cellent resistance to oxidation at high tem- 
peratures and with many different kinds of 
corroding media. 

They cannot he hardened by heat treat- 
ment, but, by cold working, their ultimate 
Strength can he raised to over 200,000 
pounds per square inch with suitable ductil- 
ity, which makes them satisfactory for light- 
weight structures requiring great strength, 
such as aircraft, superstructure of ships, 
and high speed trains. 

/ Alloys containing from 13 to 20 percent 
chromium and 60 to 80 percent nickel are 
used in the food and dairy industries. They 
have good resistance to oxidation up to 
2000 degrees, Fahrenheit, and are also used 
for electrical resistor material for high- 
temperature service. It has been demon- 
strated that the addition of chromium to 
nickel makes it free from tarnishing and 
corrosion under the very conditions for 
wliicli nickel itself is un.siiited. 


DONKEY MILK 

A CCORDING to an Indian sci- 
^ entific journal, donkey’s milk 
is one and a half times as digestible 
as the milk of cows. It is therefore 
used in many countries for feeding 
'children and invalids. 


Preserve Nut Meats 
By Hot Water 

f i NEW home method for keeping nut 
lx meats fresh— using a water bath can- 
ner such as many housewives use to process 
fruits— is announced by the United States 
Department of Agriculture. 

Many families who make a winter in- 
dustry of preparing shelled nuts for sale 
or home use, often take a loss when warm 
Heather causes the oil in the nuts to become 
tincid. Commercial concerns avoid this 
slaleness or rancidity, caused by light and 
Ileal in combination with air, by vacinim- 
packing the nut meats. 

The only equipment needed for vacuum- 
packing nut meats at home, says R. C. 
Wright, of the Bureau of Plant Industry, 
who developed the method, is glass fruit 
jars to hold the nuts and the water bath 
canner to exhaust the air from the jars. 
He says: 

“FiU glass jars with nut meats and ad- 
,, just the glass lids and rubbers but do 
not tighten them. Set the jars in a water 
hath canner — either a clothes boiler or 
a big kettle with a rack on the bottom. 
Use enough water to reach almost to the 
top of the jars. Keep the water boiling 


Experimenters — Schools — F ield W orkers 

An Accurate Balance at a Price 
Within the Reach of All 



1 Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact — No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial Bl7.) 


NEVER BEFORE A 
BALANCE WITH ALL 
THESE EXCEPTIONAL 
FEATURES! 

Finesf Quality — Made of tested ma- 
terials. Its construction will appeal to 
laboratories desiring the best equip- 
ment. The Bakelite cup is unaffected 
by practically any substance that can 
come in contact with it; the tool steel 
knife edge and agate bearing will give 
long life and accuracy. 

Extreme Sensitivity— Weighs to one 
decimal point farther than the usual 
low-priced counter scales and serves 
nearly every laboratory purpose short 


of precise analysis. The capacity of 
100 grams is ample for the delicate 
weighings made in the usual course of 
teaching, organic synthesis, experi- 
mental work, compounding, photo- 
graphic work, etc 

Compact— Convenient — D o e s not 
monopolize a laboratory table. Placed 
on the desk of the busy technical 
executive, it will soon become indis- 
pensable. 

Its small size makes it possible to 
carry it on inspection and testing 
trips at a distance from the labora- 
tory. It is small enough to be carried 
under the arm or in an overcoat. 


Graduated in either the Metric System (grams) or 
the Apothecary’s System (grains, drams and ounces). 
In ordering, please indicate which of these you desire. 


BENNETT BALANCE 

$8.00 plus 40c postage 

Tech Editorial Service 

26 West 40th Street, New York, N. Y. 


CORPORATION, AMPLY FINANCED. HAVING EXCESS FACILITIES 
FOR MANUFACTURING HEAVY METAL SPECIALTIES IN ILLI- 
NOIS. OHIO AND NEW YORK WILL CONTRACT PRODUCTION 
OF YOUR SPECIALTIES. ESPECIALLY INTERESTED IN NEW DEVICES. 

Address Box 800 
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THE AMATEUR TELESCOPE MAKER 

Conducted hy ALBERT G. INGALLS 


S UPPLEMENTARY, in a way, to the 
long aiticle by Captain C. S. McDowell 
in the November number, describing tlie 
200" telescope plans, are the new draw- 
ings, Figures 1 and 2, made by Russell W. 
Porter and kindly furnished for this de- 
partment by Captain McDowell. Figure 1 
shows the oil pads, but Figure 2 is probably 
the more interesting. In his article Captain 
McDowell described the declination axis as 
follows: “The declination axis of the tele- 
scope is formed by two trunnions mounted 
on ball bearings in the 10' 6" diameter 
tubular yoke girders and connected to the 
tube by means of flexible spoke gimbals. 
Flexibility of connection between the yoke 
and the tube is required in order to avoid 
imposing strains on the tube due to slight 
inaccuracies in mounting that may occur 
during assembly and due to deflection of 
parts. The gimbals on eillier aide of the 
lube consist of two alloy steel flanges, one 
attached to the declination axis truimiim 
and the other to llie lube, joined hy 1-14 
three-fourths inch diameter spohc.s. These 
spokes are so arranged that their extensions 
intersect at one point on the declination 
axis, thus forming a fulcrum. The gimhal 
spokes permit slight rotation of the tulie 
about these fulcnims, at the same lime 
restraining it against any other motions. 
There are six additional spokes connecting 
the gimhal flanges, arranged in a plane 
perpendicular to the declination axis, to re- 
sist the torque required to drive the tube 
in declination." 

Some readers experienced difficulty in 
visualizing the plan from a verbal descrip- 
tion, such as just given, hence the drawing 
ill Figure 2 was made. You are looking 
at the hollow declination axis in the cen- 
ter, which extends to the left from the large 
framework of the tube (on the right) ; and 
at the left you are gazing down the deep 
well afforded by the interior of one of the 
two big yokes: couder mirror is at the right, 
diagonal and an astronomer at left — and 
the bird cage made by the spokes is near 
the center. It hardly seems possible that any 
one will adequately grasp the hugeness of 
this telescope until he has actually climbed 
on, in and over it a few times; 
it is like trying to imagine a 
billion, dollars (or, for most 
amateurs, a mere million! Or 
why stop there?). 

H ave you a wife? If so, is 
she a “Telescope Wid- 
ow”? No doubt she is. No 
doubt you often become ab- 
sorbed in practical or theo- 
retical optics and forget to 
come to your meals, go to bed 
or perhaps, thinking of ways 
to solve problems of obstinate 
mirrors, you start to change 
your clothes for a meal and 
find you bare tmdpessed and 
got into bed at 6 P.M., as this j 
writo: once ditl Telescope 
' Widriwi Wwfihai iRyes, in 


has a sense of humor. She used to live in 
Vermont, and while there she coined that 
accurately descriptive term for the lot of 
us, abbreviated as “T.N.,” meaning “Tele- 
scope Nut.” ’Tis said tlial the clock building 
amateuis call themselves “Clock Maniacs,” 
and in aviation certain enthiisiasts for the 



Figure 1: Oil pad for the 200" 

ligliter-than-air kind arc known as “Bul- 
loonatics.” Well — anyway — here is an item 
from the PcmiJem Post, describing tlu; 
flower .show of the Pasadena Flower Show 
Association, which “T.W.” No. 1 sent to 
us; show it to your wife if you own one-- 
she will undersLand. “For awhile yester- 
day Association officials had a niy.stery,” 
the clipping runs. “A woman at the gate 
requested they inquire at the police sta- 
tion if her husband had been injured in an 
automobile accident. He had gone to park 
the car and she had waited an hour and a 
half for him. Inquiry failed to disclose the 
whereabouts of her husband, Russell W. 
Porter. Slie decided to wait another half 
hour. At the expiration of this period, Mrs. 
Porter went looking for the car and dis- 
covered him in it, reading a book, having 
forgotten about the flower show.” 

The only mystery now remaining is the 
title of that book. Was it Conrady’s optics, 
“A.T.M.,” or one of those old “Pluck and 
Luck’s” we used to read in the days before 
last year’s mail order catalogs were cus- 
tomarily kept where we used to read “Pluck 
and Luck”? Verily, optics provides a won- 
derful alibi for the addict. 



C ORNING is now making 20" Pyrex 
disks of two kinds — solid ones and 20" 
replicas of the 200" disk, the latter natural- 
ly costing more than the former (harder to 
make) , A number of amateurs have indicat- 
ed tlieir hopes of obtaining disks of this size; 
we know of one, foi example, whose wife, hy 
the Lime you read this, will have given him 
one for Christmas (wives please note) . ll is 
no longer coircct form to raise the eyebrows 
moie than part way when a telescope maker 
tackles a job of that size; in fact, who dares 
set the limit for the amateur? Theie is some 
added odor of romance or glamor surround- 
ing the ribbed or non-solid disks, since they 
are copies of the big 200" disk, ami there 
would he even more odor thereof if some 
amateur would go the whole hawg and build 
a tenth-scale replica of the 200" telescope, 
mounting and everything. So far as ^vk 
know, nobody has yet started to do thij^y. 

C R, TINSLEY, .3017 Wheeler 

• Berkeley, Cal ifoniia, bus been wo „ddtii; 
one of ilu' 20" leplieas of the 200"-~Lii^ 'lilicd 
tyiie— -and luu'e is his accmml of the /.mib; 

“To UK, Mr. 0. A. Gage of the Corni&g 
Glass Woiks hail wtitlen: ‘Your disk is tOns 
llrst one, ihul has heeti made ami sold coml 
mercially.’ It was a jiroiid day fur us ami 
our , si air us we galhered uroiiml the packing 
ease and the lieaiiliful thing was exposed to 
view~a perfect 20" replica of the great 
200" disk now being ground at Pasadena. 
With its pearly, alabaster, semi-translucent 
ribs, it looked for all the World like a gi- 
gantic wedding cake (Figure 3) . 

“The virgin disk had a 3Mi" hole through 
the center and, due to its having been cast in 
a ceramic mold, had a slightly pebbled, frosty 
surface. The working surface increased in 
thickness toward ihe center in such a way 
that the concave, finished face should he of 
equal thickness throughout. The glass 
weighed 45 pounds and it would have been 
entirely feasible to grind and polish it Ir 
hand in the usual amateur manner. Tlu 
writer, however, believes that nothing ca®' 
be done by hand which cannot be done be'^ ‘ 
ler by machinery (yes, even parabolizing! 
“The first job was to grind both facc*« 
flat. This was done on a revolv- 
ing, cast iron turntable (Fig- 
ure 4), 24" in diameter and 
run at 300 r.p.m. This appa- 
ratus is driven by a H.P, 
motor. The disk was laid on 
the table between guides which 
lidd it somewhat off center. A 
location was found in which 
the mirror automatically re- 
volved as the turntable passed 
under it, and we could stand 
back and enjoy the job. No. 
80 Crystolon was used, and 
the time consumed was about 
two hours. The back was fin- 
ished with No. 240 Alimclum. 
The machine which was to be 
used for grinding and polish- 
ing required that the disk be 
iround trulv circular and have . 
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Figure 3: Tenth-scale replica 


compllshed by biting a wooden plug in the 
central hole (Figure 4), through which a 
shaft was fitted and the whole mounted on 
edge on crude bearings above the turntable. 
Arrangements weie made to lower it gradu- 
ally as the edging proceeded. Again No. 80 
did the job; followed fine grinding with 
No, 240. Time, about 1 hour. 

“The machine (Figure 5) used for grind- 
ing and polishing has been a development 
of several years’ experience. There is no 
mechanism for revolving the mirror, other 
than the drag of the turntable below. All 
motions of the machine are adjustable as 
to speed and the table, in this case, was 
set at 1.5 t,p.ra. The niiiror sets freely on 
the table and is pushed first from one side 
and then from the other. For the present 
job this was done at 20 stroke cycles per 
minute. The pushers are low down near 
the working siiiface and, unless weights are 
used, there is no force that could affect the 
shape of the glass other than gravity. Dur- 
ing the pushing movements, the mirror does 
not revolve with the table but at the change 
of direction there is a momentary freedom 
of movement, at which time the mirror re- 
-volves by about of its circumference. 
The pushers are hinged so that they follow 
the glass as it assumes a rocking motion 
on the convex tool. The motion is imparted 
to the pushers through an upright walking- 
beam leading to the mechanism below. The 
motor used is HP (14 HP for smaller 
glasses). The pulleys and belts are V type. 
Length of stroke is governed through an 
adjustable crank. 

“The tool used was 114" plate glass and 
the abrasive, during rough grinding, was 
led through the hole in the mirror. Except 
to note progress, it was unnecessary to re- 
move the mirror from tlie tool at any time. 
No. 36 Crystolon was used and, as the glass 
sludge accumulated, an overdose of water 
caused perfect purging without washing out 
the abrasive. Pyrex, ground on plate glass, 
practkallf never grabs, though we used 
care not to let the abrasive become too 
thin. The face thickness, though ample, was 
not sufficient to permit wearing away any 
of the edge. We were therefore compelled 
to use long strokes and hog out the center 
first, spreading the curvature toward the 
edge later with shorter strokes. 

“Just before rough grinding was finished, 
^ a 3%" disk was cut from a 414" Pyrex port 
hole and this disk was ground to approxi- 
mately the same concavity as the mirror. 
The tool was cleaned and oiled (to prevent 
plaster from sticking) and, with the mirror 
and plug resting on the tool, plaster of 



Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT : — glass, abrasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS . . ?5.00 

A suitable EYEPIECE;— positive, achromatic . . ?4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir. 
tor) ^6.00 

With these, and patience and intelligence, you can matte a 
REAL ASTRONOMICAL TELESCOPE. 


W e will also answer your questions and test your mirror. 
These services are free. Write for our price list of supplies. 


JOHN M. PIERCE u Harvard St., Springfield, Vermont 


-XELESCOPE MAKERS- 

MIRROR OUTFITS 

Complete with 2 glass discs, torrsit thickness, abra- 
sires, tempered pilch, rnuge template, instmetions, etc. 
Finest quality guarantoed. B" . . $4.00 

PYREX KITS as above, 6"— $6.00; 8"— $6.00 

PYREX MIRRORS 

Made to order, correctly figured, pol- 
ished, parabolized and alumuilzed. Writ- 
ten gnarantee. Prices upon request. 

We do polishing, pacaboliaing and aluminizing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
l"-S2.75: IKi"-$3.75: l'/i"-$4.50: iye"-$6. 
Prisms, experimeatal, I"— $1.75; l'/4"~$2: 1'/a"— 52.25 

RAMSDEN EYEPIECES-flnest quality lenses 
In brass mountings, standard I'A" diam. 

'A" or '/a" F.L. $4.00: I" f.L $2 50 

F.L. 3 lens eyepiece stand. W dia, . $3.00 

KELLtlER 3 lens orthoscopic eyepiece I'/c" F.L. $4,00 
CELLS, aluminum, adjustable, . 0"— $8.; 6''— $5. 
SPIDER PRISM HOLDERS, adjustable $2.50 
RORCHI TEST GBATINGS-ctched on glass, co 
in standard IK," eyepiece mountings .. I‘“ 

FREE cololoj Tclempcs, Iticrooropes, Btiiooilors, 
etc. Imtmtiom lor Tetempe MaLms, lOt. 

PRECISION OPTICAL SUPPLY CO. 
1001 E. 1 63rd Street New York City 


••e \ LABORATORY APPARATUS 

a ] BIOLOGICAL SUPPLIES 
/ MICROSCOPES 
jg ^ TELESCOPES 




CHEMICALS 

New eeinplete 32>p<iee cataloi lists 
liuiirficda vl itcma of interest to 
enisteur oad (irolesnonel expert* 
menters Ssts Monej — Bu) Di* 
rcwt bendnoHlIt'el'lvEG&adcrttnmed 
full of borBuns sod vnlusble lOlorraaOQa 



J. H.WINN MFG. CO., Dept 2002, l24W.23St, New York 


ANNOUNCEMENT! 

We lake plcasuro In annotincitif our recent purchase 
of a IniBO ond varied sleek of microscopes and acces- 
sories, lenses, photomlcrographlc apparatus, petro- 
gtiiphic and inetallutgical Instruments, projection and 
optical equipment. Tlie motenol Is la greater part the 
pioduct ot the largest and boat known mirroacoplc manu- 
fiirturers In tbe world. Their names appear on alt In- 
struments This Is a unique opportunity ' 

Most of the equipment is brand new, others used but 
in perfect coudlUon, Prices .sre generally one Mf of 
lilt or tml 

We urgently advise an early personal call and ovtend our 
cordial invitation. Otherwise send Ore cents tor toWsr. 

HARRY ROSS 

Scienlific iind Labortiory Apparatus 
34 West Broadway New York, N. Y. 


Soectroseope and bonk of 128 etperlnents $2,511 
Tolescopo clearly sliowlng raonn craters SI 
Stroboscope with motor, neon lamp and book $1 
Electric Fun book, 200 stunts with 110 volts $1 
Magic Rod glons in sue rolots in tlio dark $1 
Cutting 4 Sons 27 W St Campbell, Calif, 


ALOMIMIZIMG 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mecliatilcal abrasion 
.md uniformly superior in reflBctlvity at the 
same reasonable prices maintained in the past. 
Coating Pticesi 4" — 31.75, 5"— 32.00, 6" 
—32.50, 7"— 33.00, 8"— 33.50, 9"— 
34.25, 10"— 35.00, 11"— 36,50, 12"— 
37.50, and 12 — 38.00. Lacgec sizes up 
to 36 inches in diamctet on request. 

Diagonal Coatings for diagonals ot the fol- 
lonlng widths ; 

11 / 4 "— 50c, iVn"— 60c, U/a"- 75c, 2" 
—31.00, 2 '/V— 31.25 and 3"— 31.50 

LEROY M. E. CLAUSING 

5507-5509!/: Lincoln Ave. aicago, 111. 


Optical Specialties 

For the student, chemist amt amateur asttonoracr 
Catalog listing tperli oscopes, teleseepes, miiTOsiope^, 
grating replicas, lenses, prisms, ultra-uolct tamps and 
tllteis, etc., ten cents Refunded on dollar order 

LABORATORY SPECIALTIES 00, 

Bex 125 Wabash, Indiana 


Atemsco Eyepieces 

154" Dia Era.ss and Fiber Mounted. Rams- 
den-ir EF.L,-I<"E.F,L-i/ 4" E F.L, 
—$1,00 Postpaid. Solid Ocular— !4" EF.L. 
— ;Fibei Mounted— $1.00 Postpaid. Terres- 
trial— 1" E.F.L. 4 Lens System— Guaran- 
teed— $3.00 Postpaid, 

Circular for Stamped Envelope 

Northwest 

Amateur Telescope Supply Co. 

P.O. Box 945 Washburn, Wisconsin 


Prisms « Eyepieces * Obj ectives 

Guaranteed perfect: 

IV Priam, List 512 Special $2.50 

1" Prism, List $4 Special $1.00 

1" eyepiece, In focusing mount, List $1.5; 
Special 54 . , . . 1" evepiece, Achromatic; 
mounted in ijs" brass tubing, List $8, Special 
$ 1 . 

All merchandise guaranteed to be perfect 
Money refunded if not satisfactory 
Senil for free list 

OPTICAL RESEARCH LABORATORIES 
Larehmont New Yurk 


“MIXED STATES NAVY TEEES€DPES=i 

Makes an 
excellent 
finder. Has 
many other 

uses. BAUSCH & LOMB main tele- 
scope tube, erector draw tube and 
eyepiece draw tube. Also excellent 



Formerly 
uved pn large 
calibre guns 
Limited 
AmDunt 

$ 12.50 

Eaib 

Object. Lens 2" All Bronze and Brass 

Mag. 3 to lOx Cross Hairs 

Exit Pupil 0,2" to 0.05" Angular field S°30' to 12' 
Eye Lena 15/16" Erect Image. Weight 6 lbs, 

Variable power 

itemitlmti uuiit setompany orders 

MANHATTAN ELECTRICAL BARGAIN HOUSE. INC. 



HI! 

THAT 

NEW 

TELESCOPE 

BOOK 

“AMATEUR TELESCOPE 
MAKING— ADVANCED” 

(formerly referred Ip as tlic “Sup- 
plenieiil”, or “A.T.M., Vol. II”) 

IS OUT 

For the details, see page 
143— A. G. I. 

(Scribe) 


CYCLOPEDIA of 
FORMULAS 

By Albehi' a. Hopkins 

DRESSED in an attractive new 
binding, stronger and more 
flexible than the old, this stand- 
ard reference is an indispensa- 
ble unit for libraries, labora- 
tories, research shelves and the 
home. Librarians tell us it is 
one of the most frequently con- 
sulted books and its well-worn 
condition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every con- 
ceivable application. — 15.50 
postpaid domestic. 

SCIENTIFIC AMERICAN 
24 West 40th Street New York 
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cided. Thereafter it wa.s necessary to lift 
tlie mirror when new abrasive was applied. 

“When the focal length seemed correct, 
the whole was brought to a sphere by using 
30 pounds of extra weight on lop of the 
mirror. This brings up a matter wliicb is 
understood by too few. Concaving action 
is a function of giavity alone, while extia 
weight merely causes more wear equally 
distributed over the entire surface. While 
a one-third siiuke will theoretically produce 



Figure 4: Edging the 20" disk 


a sphere, weight alone will do a better jol). 
If the weight is large, in proporllon to the 
tipping due to gravity, the glas.s will come 
to a .sphere, almost regardless of length of 
stroke. Unfortunately, this principle eaiinoi 
lie applied so readily to a plastic polishing 
tool, hut for solids it works perfectly. 

“The gruifliug had consumed 102 liours, 
including lime out lor measi/reiiients, ad- 
juslments, etc. The fine grinding, including 
the 600, had all been done with thirty 
pounds’ extra weight on lop of the glass. 
We believe it tine to the use of this weight 
that on the first Ronchi test, at the end of 
500 strokes, the entire mirror gave a hiighl 
reflection, and at no lime was it possible to 
say that any part was polisliing faster llian 
another. Nor was the mirror ever out of 
control from start to finish, the final parabo- 
lization being the furthest departure from 
the sphere. 

“We anticipated considerable difficulty in 
forming our pilch tool, and probably would 
not have been disappointed had we followed 
established procedure. The total concavity 
was 5/16" and the sides of the tool were 
as steep as a toboggan slide. We are always 
ready to try anything at least once and so 
on this occasion we indulged in radicalism 
de luxe. The tool was turned bottom side 
up, with its flat surface exposed, and care- 
fully leveled. A paper fence was tied around 
it in the usual manner. Then the surface of 
the tool and the paper fence were liberally 
smeared with glycerine. In melting the pilch 
for the tool, care was taken to pour while 
yet a small solid remained unmelted. This 
insured the pitch being near the solidifying 
temperature. When we were ready to pour, 
it was noticed that surface tension had 
caused the gdycerine to recede from several 
spots on the tool, leaving its surface dry. 
A few strokes with the finger cured this 
and the pitch was poured at once. As soon 
as the 3/16" sheet could hold its shape at 
the edge, the paper fence was removed and 
a long spatula carefully slipped around be- 
tween the soft pitch and the flat tool face. 
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1)1 nad, flat hoard and tlm tool turned facci, 
up after wiping off (lie glycerine. The tool’ 
was then applied face down to llie lop side 
of the pilch slab but not allowed to press. 
The whole combination was then turned 
right side up and the board removed. The 
pilch slab at once settled down on the tool 
and was wiped free from glycerine on its 
top side. The HCF was laid on top, the 
rouged mirror was added, 150 pounds’ 
weiglil was applied over all and, in exactly 
one hour from the staiL of opcialions, polish- 
ing began. 

“ft wdl l)e objected that in llic two trans- 
fois of the pilch disloitious m thickness 
were bound to he set up; also lliat adding 
5/16" to the tup of the tool would olfm a 
different radius ut curvature than that of 
the tool or niinur. The only answer I can 
make is that, in practice, the darned thing 
worked peifectly. I have since made a 9" 
lap by the same metiiud and shall pruliuhly^ 
use it exclusively in future. 

“Pressing presented some problems. The 
loo], originally IVi" plate, was now barely 
thick and found subject to flexure; 
hence no cold pressing could be used. 
Upon heating the tool, the curvaUire was,, 
so steep that the pitch sagged in the n)«Mh 
and funned a fiat tup before pressure could 
lie applied. Finally, the HCF was stripped 
off and the mirror smeared with Lurpentine. 
The mirror was tlicn wurkod on the hare 
pitcli, as ill grinding, llm turps being wiped 
off and renewed as fust as it liugan to he- 
eoine tacky. When the pilcli exactly fitted 
the miiror at all points, new HCF wa.s ap- 
plii'd, and llm results exceeded any previous 
ex])erience in pressing. This process was 
used lliree limes during polisliing opera- 
lions. At no time during the job did the 
euivatiire depart fiom the spiiere by an 
amount nearly so great as the final parabo- 
hzatiim. The HCF was never scarified hut 
hosed clean from time to time. Scaiificatioii 
merely prevents the rouge from oollecting 



Figure 5; The machine 


at undesirable points and, if the lap is 
cleaned frequently, is not needed. 

“I would like to offer a word about 
turned down edge. Since learning the im- 
portance of keeping the edge of the polisher 
wet, we have scarcely seen such a thing. We 
believe that 95 percent of all turned down 
edges— at least, those not inherited from 
fine grinding— are caused by dry-edged 
polishers. Consider for a moment that all 
polishing operations tend gradually to deep- 
en the center of the curve. A dry edge of 
jpolish^absolutely ceases to polish. The 



Figure 6: A sturdy and rugged 
mounting, made by James E. Myers, 
1519 Olin Avenue, Omaha, Neb- 
raska. The drive is of special in- 
terest (the extra "shaft” is only 
a pipe in the fence in the rear) 

wet continues to deepen the mirror, while 
the dry edge of the glass does not change its 
curvature. This leaves a shelf at the edge 
of the minor, which is turned down with 
reference to the deeper center. This does 
not apply to the outer 1/32". That same 
slight amount appears at the edge of a 
Cassegrain plug and is not worth consider- 
ing. Finish your mirror with as little bevel 
as possible, and bevel it 1/32" when done. 
Our replica will have IWf clear apertiiie 
after such beveling operalion. 

“Parabolization was effected by trimming 
out the standard rose tool and continuing the 
machine operation at yj stroke, Results 
could not be improved by hand. 

“Total time for polishing, 73 hours; for 
parabolization, 3 hours.” 

W HY isn’t the present an auspicious 
time to start planning to make a spec- 
trohelioscope? The sun is now about half 
way between a maximum and minimum of 
sunspot and other activity. In two or three 
^ears this activity will be very great, and 
by 1939 ox 1940 will be at a maximum— the 
more active of the pairs of maxima. 


Compare 
This Value 
with 
All Others 


. . . WHILE THEY LAST 

6" kit consisting of annealed plate glass tool and mirror blanks, 
edges ground and bevelled to prevent chipping, 5 grades of genuine 
earborundum, 1 lb. of lap wax (superior to pitch) , optical rouge (best 
grade obtainable anywhere), polished disc for diagonal, and a com- 
plete 114" standard diam. Ramsden eyepiece that gives a beautiful 
flat field. 

THE BIGGEST VALUE IN ITS FIELD. UNCONDI- 
TIONAL MONEY BACK GUARANTEE IF DISSATISFIED 
WHILE THEY LAST — KIT AS DESCRIBED SS.OO 

AMATEUR TELESCOPE MAKERS SUPPLY COMPANY 
24 West 20ih Street, New York, N. Y. 



Oliscrvalioiis oi the 
PLAIVET MAR,S 

A 21 page cloth bound booklet 75e 

Of Interest to tliose vvlio Iuub maiie 
obs. amt wish to luakc comnarisoiis 
with the drawings shown or to tlinsu 
antioitiatiiiK observing the coniaig op- 
posi lions with siimll telescopes. 

THE UNIT SKY MAP 

Stiowlne the gciieial location of 70 ohjei t.s 
of intmst and aot) variable stji., rriic.'ilic 
Wiite for iiitorniatiun 
W H. B. WEBB 

9251 173rd St. Jamaica, N. Y. 


Telescope and Optical 
Supplies 

Ramsden eyepieces, Barlow lenses for in- 
creasing magnification, finished mirrors, flats, 
prisms and other accessoiies of high qualitv. 
A stoek of used eiiuipraent A six-incli coelo- 
stat suitable for spectrolielioseope. Send 
stamp for circular and prices. 

Optical calculations and design. 

C. W. Lusfc, Optical Instruments 
1238 West 39th Street Los Angeles, Calif. 


Figure 7: A dose-up view of the 


PERISCOPES- — 

Fiencli iiiiulr, I;:)" loin; aliimt 2" lU.i Oiitii'.il IJciilin- 
meiit 1“;" prion, 1" pent pn.iiii 13 null ai'hr lein 
imd 1" FL, llaiiisden Lweiiiri'e stiiml I' I" Jia with 
I'oiolvmi! foMl iidjustrnm. Einh tiio'M'ope tint the U S, 
about $1011 (''nil bo m.iile iiitu ewi'llent Tt.X telowopci, 
(inilrri, iliasoiul eiepiei'e',, etc I'nsnia me suiti'il for 
vefleetins telescope.^ There i^ iilao an eviHUni; wittni 
^on^lUin!! (If ai'br Imits wliirli r.ui bo u«(l with any 
tvpe eyepiece. Limited Supply, Order Now Special 
I’viro $10.00 

PRECISION OPTICAL SUPPLY CO. 

1001 E. 163d St New York, N. Y. 


KITS OUR SPECIALTY 

4" kit $ 3.00 Pyrex ^ 4.25 

6" kit 3.75 Pyrex 5.75 

8" kit 6.75 Pyrex 8.50 

10" kit 10.00 Pyrex 13,95 

12" kit 14.75 Pyrex 24.00 

Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect suifaoc), 
rouge, pitch or beeswax, and instructions. 
Money-hack guayantee that 

THESE KITS ARE AMONG THE BEST ON 
THE MARKET REGARDLESS OF PRICE 
(send for free catalogue) 

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y. 


FOR SAIE 

Carl Zeiss Telescope — Observatory Type 

with complete equipment and accessories — 110 m/m objective — 

204 c/m e.O. — eyepieces 41x, 82x, 164x, 226x, 340x — Equatorial 
mounting on pyramid tripod, helical clock drive, transmission, 
quick and slow motions, 18x finder — List $2500.00 — ^will sell for 
half— Excellent opportunity for anyone seeking a real telescope at 
a saving. Can be seen at Hotel Edison, New York City. Ask for 
Mr. Kramer. 






Conducted by M, L. M U H L E M A N 

Editor, All-Wave Radio 


The question is often asked what 
shall I do with my business papers? 

I don't want to throw them away 
as they are needed for reference. 

Yet in their present state they are 
about as big a nuisance as a pile of 
newspapers. 

Many have chosen the common 
sense binder. 


Weak-Signal Recep- 


M OST modern receivers are equipped 
with automatic volume control for the 
Durpose of maintaining a relatively constant 
volume output on all stations and to equalize 
fading signals. Since the basis of the conti ul 
action rests in reducing the radio-frequency 
gain or amplification of the receiver as sig- 
nals increase in strengtii, it is obvious that, 
with no other provisions, any signal will 
automatically lend lo reduce the overall 
sensitivity of the icceiver. 

Under such conditions the owner is de- 
piived of the use of a certain degree of sen- 
sitivity the receiver would otherwise have. 
And it Ls this “last ounce” of sensitivity that 
is often retpiired to bring a weak signal up 
lo a point where it is distinguishable. 

This drawback is eliminated in some re- 
ceivers by the use of a delayed automatic 
volume contiol acliuii. Circuit values arc so 
adjusted that the automatic volume control 
does not function unless the received signal 
is above a predetermined level. The radio- 
frequency amplifiers in the set therefore run 
“wide open” if the signal is weak ; thus no 
sensitivity is sacrificed. 

But the fact remains that many receivers 
do not have delayed aulomalic volume con- 
trol. In some sets the loss in sensitivity may 
be quite small, but in other sets the inherent 


amphheation may he reJiieecl to such an 
extent that the receiver is incapable of pick- 
ing up weak signals. 

This fault may be removed by installing 
a .simple toggle switch that will cut out the 
automatic volume control action while hunt- 
ing for distant stations. Contiol action can 
be immediately restored by flipping the 
switch in the opposite direction. 

The installation of such a switch is ntlifa 
complicated procedure. Any radio service 
man can do the joh in short order. 

British Recording 

T he G-string shoii-wave stations of the 
British Broadcasting Corporation are 
equipped lo make instanlancuu.s recordings, 
in “newsretd” fashion, of special event.s of 
import lo the Empire. This is something as 
yet untried in this country, although we ac- 
complish much the same result through 
“pick-up” broadcasting. 

The BBC employs Marconi-Stille Record- 
ing Machines, one of which is shown in the 
accompanying illustration. Tlie programs or 
special events are recorded magnetically on 
a steel tape wliich winds off one reel and on j 
to another. When the tape is “played back,’'“ 
the magnetic variations in the tape produce 
minute electrical currents in a pick-up coil. 
These cuirenls are amplified and passed on 
Lo the broadcast transmitter. 


Your sheets can be bound neatly and 
compactly in handy book form in the 
Common Sense Binder (and if so desired 
sheets can be taken out again), A single 
sheet can be bound as well as any number 
up to 500 sheets. 


Binder is light in weight and never 
thicker than the bulk of sheets inserted, 
economical in storage space, no outside 
metal parts. 


Insertion of sheets takes only a few 
seconds. 


Binder to hold sheets size 1 1" x B'/z" sent 
postpaid in United States for $1.00. 
Money refunded if not satisfied. 


We cany SO atoek skes lo bind sheets from 
pocket ske to nejrspapef size 


ASA L SHIPMAN'S SONS 

: ,E1^aelishto 1837 ' ■" ' ' 
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, Such recordings are not permanent, hut 
are retained in the tape for a number of 
hours. When the recording is no longer of 
service, it is “wiped off” the tape by an 
electro-magnetic process. The tape may then 
be used for other recordings. 

New Venezuelan 
Station 

P ERMISSION has been granted by the 
Venezuelan Ministry of Communications 
to Nicolas Vale Quintero, of Maracaibo, 
Venezuela, to establish and operate a com- 
mercial radio broadcasting station in that 
city. 

The new station will be situated five 
kilometers from the center of the city, and 
ivill operate with a power of 250 watts, on 
1 frequency of 1120 kilocycles (standard 
broadcast band) and 6350 kilocycles (49- 
neter short-wave broadcast hand). The call 
letters will be YVIRG and YVlRH for long 
ind short wave respectively. 


Foreign Amateur Phones 

A lthough the 20 -meter (14 megacy- 
L cle) amateur radiophone band is ex- 
cellent for long-distance communication 
throughout the year, it is of particular inter- 
est to the short-wave listener at this time. 

East Indian and Australian stations may 
be heard in the early mornings; between 
8 P.M. and midnight, depending on the 
length of time the band stays “open,” sta- 
tions in South America, South Africa, and 
the Hawaiian Islands come through with 
fairly good strength. 

Foreign stations, other than those located 
in U. S. Possessions, opeiate outside of the 
American amateur radiophone band; that 


is, just below 14.15 megacycles and just 
above 14.25 megacycles. The majority of 
the Hawaiian stations operate close to the 
high-fiequency edge of the band, or 14.25 
megacycles. 

These foreign stations are audible for 
only short periods of time and usually fade 
into the background in less than an hour. 
The trick, then, is to listen at the proper 
times. At present the Hawaiians are coming 
through between 10 and 11 P.M., but as 
winter progresses they will be heard earlier 
in the evening. 

By far the easiest method of locating such 
stations is to “pace” the amateurs in the 
American phone band. These fellows work 
with their ears wide open and they are ex- 
perienced in spotting foreign stations. When 
you hear them calling such a station, pick up 
the letters and then tune to the high or the 
low side of the band. As likely as not you’ll 
he successful in picking up the foreign 
station as readily as the American amateur. 

U. S. Short-Wave Broad- 
casters 

T he recent Federal Communications 
Commission regulations with regard to 
the power and frequency stability of Amer- 
ican short-wave broadcast stations has re- 
sulted in the closing down of some trans- 
raitteis. The stations remaining are on regu- 
lar schedules and are worth your attention. 
The international programs, not heard on 
the standard band chain stations, are par- 
ticularly interesting. 

A list of the principal U. S. short-wave 
broadcast stations, compiled by the Radio 
Manufacturers Association, is included in 
this month’s column. The schedules and 
frequencies are complete and up-to-date. 


SCHEDULE OF 

PRINCIPAL U. S. SHORT-WAVE STATIONS 


In Eastern Standard Time 





KCS 

M 

WIXK (NBC) 

Daily 

6:30 a.tn.- 1:00 a.m. 

9,570 

31.3 

Boston 

Sundays 

8:00 a.m.- 1:00 a.m. 

" 

" 

WlXAL 

Sundays 

5:00 p.m.- 7:00 p.m. 

6,040 

49.6 

Boston 

Mondays and Fridays 

7:00 p.m.. 9:00 p.m. 

" 

" 


Mon., Tues., Wed., 





Thurs. and Fti. 

6:00 p.m.- 6:30 p.m. 

11,790 

25.4 


Saturdays 

4:00 p.m.- 6:30 p.m. 



W9XAA 

Sundays 

7:00 a.m.- 3:35 p.m. 

11,630 

25.3 

Chicago 

" 

4:00 p.m.-ll:00 p.m. 

6,080 

49.3 


Mon. to Sat. inclusive 

5:30 a.m.- 7:00 a.m. 

6,080 

49.3 


" " ” " 

7:45 a.m.- 3:45 p.m. 

11,830 

25.3 


" " " " 

4:00 p.m,-ll:00 p.m. 

6,080 

49.3 

W9XF (NBC) 

Daily (evccpt Saturdays) 

11:00 p.m.- 2:00 a.m. 

6,100 

48.1 

Chicago 





W8XAL 

Daily (except Sundays) 

6:30 a.m.- 8:00 p.m. 

6,060 

49.5 

Cincinnati 

Sundays 

8:00 a.m.- 8:00 p.m. 


" 


Daily 

11:00 p.m.- 2:00 a.m. 

" 


W2XE (CBS) 

Daily 

7:30 a.m.- 1:00 p.m. 

21,520 

13.9 

New York 

" 

1:00 p.m.- 5:00 p.m. 

15,270 

19.6 



5:00 p.m..l0:00 p.m. 

11,830 

25.3 


" 

10:00 p.m.-ll:00 p.m. 

6,120 

49.0 

W3XAL (NBC) 

Daily 

9:00 a.m.- 5:00 p.m. 

17,780 

16.8 

New York 

" 

6:00 p.m.-ll:00 p.m. 

6,100 

48.8 

W3XAU (CBS) 

Daily (except Sundays) 

12:00 noon- 8:00 p.m. 

9,590 

31.2 

Philadelphia 

Sundays 

12:00 noon- 7:00 p.m. 

9,590 

31.2 


Daily 

8:00 p.m.-ll :00 p.m. 

6,060 

49.5 

WaXK (NBC) 

Daily 

7:00 a.m." 9:00 a.m. 

21,540 

13.9 

Pittsburgh 

" 

9:00 a.m,- 7:00 p.m. 

15,210 

19.7 



7:00 p.m.-10:00 p.m. 

11,870 

25.2 


" 

10:00 p.m,. sign off 

6,140 

48.8 

W2XAD (NBC) 

Daily (except Sun. Sc Mon.) 

9:55 a.m.. 3:45 p.m. 

15,330 

19.5 

Schenectady 

Sundays 

10:00 a.m.- 4:00 p.m. 




Mondays 

9:55 a.m." 4:30 p.m. 



W2XAF (NBC) 

Daily (except Mondays) 

4:00 p.m.. midnight 

9,530 

31.4 

Schenectady 

Mondays 

3:30 p.m.. midnight 





NOW IN SERVICE 
the new UNITED 

MAINLINERS 

Built for United by Douglas 


® United Air Lines now offers the 
world’s most luxurious, high-speed 
plane service with its Skylounge 
Mainliners built by Douglas exclu- 
sively for United. United’s deluxe 
Skylounge Mainliners offer a 3 hour 
55 minute non-stop Chicago-New 
York flight. A faster, finer 3-stop 
coast-to-coast service will shortly 
be flown with these ultra-modern 
transports to provide the greatest 
frequency of service offered by any 
airline. United will supplement 
these flights with frequent schedules 
flown by its equally fast Boeings. 

Plan that next trip via United— 
the line with KX) million miles of 
experience. Phone, wire or write 
any United Office or your Travel 
Bureau for tickets or literature. 


UNITED 

AIR LINES 

FASTEST, SHORTEST BETWEEN THE EAST 
AND MOST PACIFIC COAST CITIES 
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Conducted l)y JACOB DBS CHIN 


' Pm 



Check the three features 
that make this, the 
SUPER-Baldina miniature, 
the very special camera 
it is. 

J. Coupled Range Finder auto- 
malically brings camera lens 
to sharpest possible jocus, 

2, Coupled Jutoniatic Parallax 
Tubular View Finder — to 
guarantee that the picture in 
the finder and the picture 
made by the camera lens co- 
incide completely. 

3, Hair trigger release lever. 

Plus many other unique fea- 
tures — winding key with auto- 
matic stop to prevent double 
exposure, a depth of focus scale 
mounted on hack of camera, 
etc. 

Takes 36 pictures approximate- 
ly 1x114 inches on any stand- 
ard daylight loading 35mm 
film. Size SxS'MxlhJi inches, 
weight 12 ounces. 

• Equipped with Trioplan 
F/2.9 Lens in Compur 


Filters 2x and 4x 


■ -‘Vi : •! S' ft 

f- *' '■ ^ . . .i 


Mail Orders Filled 
Send for illustrated 
booklet S, A, S, B. 


Inventory Time 

T his H a good time ol year in which to 
do some careful weeding in your nega- 
tive garden. If you take your hobby serious- 
ly, you doubtless are finding that you arc 
constantly improving your technique and 
feeling less and less satisfied with your 
earlier efforts. Look through your negatives 
caiefully and see how many of them arc 
still worth keeping, considering the higher 
standards you have set for your woik. 

Unless you are a very exceptional pho- 
tographer, you will find quite a number 
witli which you once were passably satisfied 
1ml which today you hold in di.sdain. Some 
of these negatives may he valualile to you 
for otlier than piiiely artistic reasons and 
you cannol he blamed if you will want to 
keep llichc, if only fora “little while loiigiT.” 
Tlie others, however, may easily lie tliiowii 
away and good riildanec. You want your 
negative file to hold only those wliieli you 
would not hesitate to sliow to a lellow- 
liohhyist. If the others are so poor that you 
find it painful to look at lliiiin yoursell, 
waste no time in eliininaling them as quick- 
ly as possilile. Try it and see how much 
better you feel. 

Diagonals 

T he diagonal type of composition appeals 
to many workers who seek to introduce 
oiiginal ideas into their picture-taking. They 
like its liveliness and vivacity, its devil- 
may-care atmosphere. The conventional tri- 
angular arrangeraent that is held to he the 
ideal composition is perlecl, but let’s do 
things a little differently now and llieii; 
let’s try it this way and that way and if we 
get something pleasing to ns let’s enjoy it 
even if it isn’t exactly according to Hoyle. 

This diagonal form does not necessarily 
have to involve distortion ol the subject nor 
even call for an angle shot; some very fine 
portraits have been made which have em- 
ployed the diagonal line, one beaulilul ex- 
ample of this that comes to mind Ireing that 
of a girl, in which the head i,s in the upper 


? i ■ 

V > .X'- 




light hand pait of the plcliiie space and a 
slunildcr in the lower left hand part, tlic two 
being related by an invisible diagonal line. 

The distinctive chaiacl eristic about the 
diagonal composition is that the picture in 
winch it is employed seems to cuiiu; alive; 
it IB alert, active, lull of movement. Now,' 
if we can get this spiiit into our pictures 
what docs it mattci if some die-hards, pur- 


'Jik 
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"Pedestrian Shadows” 

isla, or whatever they call lliose jicople who 
refuse to go along with llie new limes and 
the new spirit, object to these new-fangled 
notions? Tim diagonal line is, of course, not 
new, and has always been employed, inil 
tile point wo make ben; is that we slioulff 
exploit it in a moie striking way than is 
ordinarily attempted. Two such possibilities 
we offer in oiii illiisti'aliuns, “Twin Towers” 
and “Pedestiian .Sliarlows.” In the former 
we get the impression that these “skyscrap- 
ers” live up to their name, that they aie not 
just inanimate mountains of stone and steel 
but vibrant with modernity, conscious of and 
reflecting the life that is going on within and 
about them. 

In “Pedestrian Shadows” we feel the 
rhythm of many lines running parallel from 
the lower left hand corner to the upper right 
liand corner and yet escaping monotony by 
reason of the varied shapes and the two sliort 
diagonal lines of the stone fences that run 
counter to the principal lines in the picture. 
The active forms of the people walking up 
or down the avenue and the shadows cast 
by their persons, the rounded-olI forms of 
the buses and automobiles all contribute 
essential touches to the general atmosphere 
of continuous movement. 

Buildings, street scenes, and portraits 
seem to offer the best subjects for the diag- 
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_^of surprises il is possible lliat we may run 
across a happy composition of this type in 
almost any subject. If we cannot get into 
position for the diagonal composition we 
want, it is often possible to correct this view- 
point under the enlarger. Thus, while “Twin 
Towers” was snapped in the position it was 
printed, “Pedestrian Shadows” had to he 
maneuvered into the diagonal by lifting the 
enlarger housing higher than would ordin- 
arily be required and then moving the easel 
about until the desired result was obtained. 

Incidentally, while we are on the subject 
of essaying new fields and breaking away 
horn old traditions when we find these no 
longer fit the mood of our times, let us 
lecommend that finest of exercises for the 
serious worker: the still-life. There is no 
better way to become thoroughly familial 
with the various compositional forms or to 
evolve new ways of putting them to work. A 
table, a few knick-knacks or pieces of fruit, 
simple lighting equipment, and a camera 
equipped for ground glass focusing, al- 
though the direct view finder can, with a 
little extra trouble in focusing, be made to 
serve, are all the tools you will need. 

Timing Clocks 

T wo inexpensive darkroom timers, one 
of which sets off an alarm at the end of 
a predetermined time interval, are now 
available in photographic stores. One is the 
Rexo Interval Timer, which provides foi 
intervals fiom one minute up to 60, an alarm 
going off at the pre-set time, and the other 
the Luxor Photo Timer, which is a double- 
duty clock, serving both to tell the time of 
day and the time of exposure foi piinting 
or developing purposes. The latter has a 
full-sweep second hand and smaller hour 
and minute hands. Both timers have large, 
open-face dials four inches in diameter. 


“Bargain Hunters” 

T he wealth of pictorial material avail- 
able to the picture-taking wanderer 
about the streets is again illustrated in the 
“Bargain Hunters,” which was snapped 
while this department was on its way to the 
office one morning. An “economy sale” was 
in progress and the rush of customers to the 
eounters created a succession of picture 
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opportunities that could not be ignored even 
at the risk of reaching the office late. No 
posing, no pre-arranged lighting, nothing 
but life in the living. 


“Mystery Crystals” 


¥ E have a puzzle for our readers this 
month. Let us say at once, without 
further ado, that the subject-matter in 



"Mystery Crystals” 


solution which had collected on a slightly 
grooved board and had carelessly been al- 
lowed to stay there for several days. 
Crystallization occurred with the result you 
see. It took a short focus lens, cross light- 
ing, and precarious placing of the camera 
to get this picture and two or three others, 
but as a picture of an unusual darkroom 
mystery it seemed worth while recording. 


Direct Copy Film 

A METHOD of making copies of nega- 
tives, without the necessity of going 
through the intermediate step of first mak- 
ing a positive, is now made available in 
Agfa Direct Copy Film, which takes practi- 
cal advantage of the “solarization” prin- 
ciple to achieve its effect. It is also useful for 
making positives and transparencies and in 
these cases, too, the duplication is direct; a 
negative from a negative or a positive from 



Use 

VERTEX 


the Miniature Enlarger 



Vertex, with enlarging range 
9x linear, is the simplest and 
most compact little enlarger 
for miniature negatives. All 
metal, rigid, with baseboard 
for 8 X 10 or larger. Simple 
condenser automatically ad- 
justed to 100-watt A-Mazda, 
white opal coated. Needle- 
sharp fully corrected f 6.3 
Anastigmat Enlarging Lens. 
Two negative holders for Leica 
and Miniature film negatives, 
single or uncut strip. Rough 
and critical Micro focusing. 
Swinging red glass screen for 
paper placement. Film sup- 
port wings. Cord with built- 
in switch and plug. 

VERTEX MINIATURE EN- 
LARGER, complete with 
2 film holders (lamp not 
included) . . 

$ 32.00 

LAMP, lOO-watt, 100 Volt, 
Type A, white opal 
coated 

* 1.00 

Mail Orders Filled 
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The Best Books For 
Amateur Photographers 


New Ways in Photography, By Jacob 
Deschin. Eminently practical fioni cv- 
eiy point of view, this new book con- 
tains nothing of thcoiy and nothing 
that the advanced amateur photogui- 
phcr will not find valuable in one way 
or another It covers the whole range 
of amateur jihotngraphy, discussing 
such things as tuck jiliotogiaphy, pho- 
toinurals, ictouching, infra-red, and a 
nunihcr of olhei sub-divisioiis that will 
not be found clsewheie in as clcai and 
concise a manner. 1]12 90 

Monsters & Madonnas, by Willwvi 
Morlcnscn. This is a book of methods 
for the artist-photographei-j who glories 
in producing a finished print that con- 
tains inorc than was rccoidecl on the 
original negative The book includes a 
number of beautiful photogiapbs rang- 
ing fi ora portraits through nudes to the 
grotesque. $4,15. ^ 


Practical Amateur Photography, bv 

William S. Davis. Deals with the whole 
subject from the origin and growth of 
]ihotogiaphy to the latest types and uses 
of canieias 264 pages, illustrated, $2.40 

Press Photography, by Jauw!; C. Kin- 
kiiid Amateur pliotograi»lieis may in 
some inslanu’s dn well to ape the ])in- 
eedure of ihe piess pliotographei , Thi.s 
hook tells the whole , stray of the in- 
li'icKling work done by these men and 
ciiiiiiiins many fine examples of their 
uoik. $.120. 

Infra-Red Photography, by S. 0, 

Riisclings. A treiUi.se on the use of plio- 
togiapluc plates and films sensitive to 
infia-red, Exposure and proce.ssing aie 
fully envoi cd; fmmulas are given for 
■sensitizing. .$1,65. 

The American Annual of Photo- 
graphy — 1937 — Volume Fifty-Ona.Tho, 
cream of the yeai’s photography, a 
series of articles on various phases of 
photography, and a miscellany of for- 
mulas and hints for the amateur photo- 
grapher. .$1.65. 

Elementary Photography, by Nehktte, 
Bichm, and Piii’st. You can leain much 
of the fundamcnlals of photography 
from this little book even though you 
have little or no knowledge of physics 
and chemistry. $1.15. 

Photographic Enlarging, by Franklin 
1. Jordon. A complete treatise on en- 
larging, discussing not only the neces- 
sary equipment liut all of the dark- 
room iiroccssiiig dodges which may he 
employed. $3,70. 

Pictorial Lighting, by WilHam Mnr~ 
Icnsen. Conqilete control of lighting is 
an absolute “must” for sucre.ssful plm- 
lography. This book tells clearly how In 
obtain such control. $2.15. 


Prices Quoted Include Postage 


We Can Supply Any Photographic 
Book in Print 
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24 West 40th Street New York City 


a positive in a single exposure and develop- 


SHOP WOHN 
CAMEBAS 

at Special Prices 


35 mm. Baldina 

F3.5 

compur 

^31.50 

35 mm. Retina 

F3.5 

compur 

37.50 

35 mm, Edinex 

F2 

compur 

55.00 

3x4 cm. Foth Derby 

F3.5 

20.00 

3x4 cm. Baldi 

F2.9 

compur 

. 34.50 


3x4 cm, Gewirette F2.9 
Vario . . 22.50 

3x4 cm. Gewirette F2 
compur 45.00 

4 V 2 X 6 cm. Perle F4.5 
compur , 25.00 

4Vz X 6 cm. Exakta F2.8 95.00 

214 X 2 14 Ikoflex F4.5 
Derval 29.50 

.'lolfl on our usual 10 days trial basts 

ABE COIIEN’!^ 
EXCIIANfiJE, me. 

"The House of Photographic Values” 

120 Fulton Street New York 


< *vmTvnnnr 'K'l 


16MM 

TITLE 


' WITH EVERY TWO HOIXS 

FOTOSHOP 

I6MM FILM 

Semi Ortho $2.19 per roll 

TWO (lOO ft.) ROLLS f4.00 

Rapid Pan $3.50 per roll 

TWO (100 ft.) ROLLS #7.00 

Ultra-Rapid Pan $4.25 per roll 
TWO (100 ft.) ROLLS #8.00 


It is in its ability to turn a negative into 
a negative directly that this film holds a 
special appeal for this department. Con- 
sider the great advantage of copying a 35- 
ram negative on a 4 by 5 or 5 by 7 film. 
Prized negatives may thus be better pre- 
served and only certain portions of them, 
when desired, retained in an improved com- 
position. Dodging may be resorted to as 
in ordinary enlarging in order to permit 
control of contiast and density, and re- 
touching is made possible on the larger 
negative that is not feasible on the miniature 
type. 

The usual darkroom light used for contact 
printing is employed in handling this direct 
copy film and development and fixing is in 
conventional solutions. The film sizes avail- 
able range from 4 by 5 inches to 20 by 24 
inches, including the popular 5 by 7 and 8 
by 10 inches. 

View Camera 

A VER.SATILE 5 by 7 view camera in- 
tended for the professional but just as 
useful to the serious amateur who prefers 
the leisurely convenience and other advan- 
tages offered by the view type camera, has 
recently been introduced by Agfa Ansco un- 
clei the name of the Universal Junior Yi(‘W 
Camera. The canicia is sold, as all view 
cameras are, withoitt the lens and in Its 
design arc incorporated many modern fea- 
tures, such as the new tilling front action 
with rising and falling limit movement; 
horizontal and vertical hack swings; rever- 
silile ground glass hack and lack and pinion 
focusing.’ Tlie bellows extension permits of 
the use of lenses varying in focal length 
from SVe to 13’/z inches. Despite these ad- 
vanced features, the camera is priced very 
reasonably, the cost including a carrying 
case, an extra lens board, and a double film 
holder. 

Newspaper Shadows 

T ake a sheet of newspaper, crumple it 
loosely and llirow its shadow on a plain, 
light-toned background, preferably using a 
spotlight for sharp shadow edges. At first 
you may not see anything that looks like 
sense, but turn the crumpled bundle this 
way and that and perhaps eventually you 
may get something like the results shown 
here in “My Land!” and “Somethin’ Fierce.” 
The peculiarity of this method of killing 
time is that you may get nothing at all for 


(prices include processing) 
Ask far complete film circular 


In addltinn to tlie savings offered on 
order.s of Taio rolls of this very econom- 
Iral ICMM film, we will iitaUe you a 16MM 
title . . . alftolutely RKEK. 


Take ttite oiniortimtty to get ncimainted 
with the many film .services available at 
POTOSHOP. 


FEBRUARY • 1937 


SCIENTIFIC AMERICAN 


127 


Marks 

POLARIZATION 
FILTERS 

ELIMINATE GLARE 

8c REFLECTION IN 

PHOTOGRAPHY . . 



Without Filter 


Glare and reflection are everywhere — In glass, 
metal, elimaware, wood, stone, tile, iiaiier, 
fabric, linoleum; in foliage; on pavements, 
water, in the sky. They distort and hide the 
subject, change the tonal value of texture and 
surface, cause halation, reduce the value of 
color in color photography. This condition 
may now he minimized or entirely obliterated 
by merely inserting a Marks Polarization Fil- 
ter in your regular filter mount and clamping 
it to your camera lens. The elimination of 
glare and reflection, enhanced definition, free- 
dom from halation and sky elfects otlierwlse 
unobtainable may thus be readily acliieved 
with tills new, precise and scientifically con- 
structed Polarization Filter. 


Marks Polarisation Filters may be 
used with all film and plates on any 
still or movie camera. 


Send for Booklet M-11 and prices 

KIN-O-LUX, inc. 

Sole Distributors 

105 West 40th Street New York 



"My Land!” 


quite a while so that after 15 or 20 minutes 
of this exercise you may suddenly reach a 
point when you find yourself slowly but 
surely losing your mind. But to give up at 
this point would be fatal, since it is just 
here that you will really be getting into the 
swing of the thing. 

In photographing the final goofy result 
you will very likely have to include both the 
new’spaper and the shadow, but there is 
nothing to prevent your cutting out the news- 
paper part of the negative when you come 
to make the enlargement. 

The intriguing thing about this whole 
business is that you cannot predetermine the 
residt. Almost anything is likely to appeal, 
perhaps just when you have decided to give 
up. If the crumpled sheet you have been 
“modeling” seems to produce no results at 
all, just discard it and take a fresh sheet. 
It’s all a matter of luck, but you are bound 
to get something if you approach the thing 
good-humoredly. At the worst, it’s one way 
of spending a rainy afternoon indoors or 
whiling away a dull hour or so. 



1 pleasure and profit in studying 
j nature with a camera. Hundreds of fine 
camera bargains await you u 
large catalog. Cameras, lenses, e 
’^Urgers, supplies, etc , at moneys 
prices, write for copy r 

FURKE & JAMES. Inc. 

223 W Madison St • Chicago, Illinois 




Splendid opportunities Prepare in 
epiire time Easy pUin No previous 
cxperterico needed, common ecliuol 
ediiaiitiim fliilbciont for (rea 

booklet, “OjiiiarLiuutlf'i in Photogra* 
PUrticulTra and rcquircruents. 
American School of Photography 
Dept. 2282 

3601 Michigan Ave. Chicago, III. 


PHOTOGRAPHY 


COURSE FOR ADVERTISING 

ILLUSTRATION • PORTRAIT • Personal 

training by expert instructors. Individual Advance- 
ment. Resident classes only. Exceptional Equipment. 


The RAY SCHOOL OF PHOTOGRAPHY 

116 S. Michigan Blvd. • Chicago • Dept. SA 


BARGAIN 
BOOK 


pky and Iforno Slovia 
Malang, for fun and 
profit! OITors Inindroda 
cf aTnaaing. monoy-sav- 
ing Ban^infi in atill and 
niovle Cameras. Lenses. 
1-ilma, etc We take your 
Pid camera and equip 
ment In trade. Don't b-, 
any oamerue or nupphea until 
have seen 



you havB seen tins sieat 
PhcrtottrapHicj Burtaln Bookl Write 
today: 

CENTRAL CAMERA CO. 

230 So. Wabash Dept. X-2. Chicago 

ffilHffflilllllilB 


Timing Prints 
Automatically 

O NE of the handiest devices to appear 
on the market in recent months is an 
automatic time switch that eliminates watch- 
ing the clock when making prints and en- 
largements by automatically switching off 
the printing light when a pre-set number 
of seconds has elapsed. It is known as the 
Simmon Automatic Time Switch and may 
he connected either to an A.c. or D.c. outlet. 
The enlarger or printer coid is plugged into 
the socket at the back of the switch case, 
a focusing switch turned on to frame and 
focus the image and then turned off when 
ready to make the exposure, after which an 
indicator is turned to the number of sec- 
onds required for the exposure. When the 
exposure switch is released the printing 
light goes on and stays on for the exact 
duration of the exposure, when it auto- 
matically is turned off. The advantages of 
this device are, of course, obvious to all 
darkroom workers, two of the most irapor- 
1ant being that dodging is greatly facilitated 
since the clock does not have to be watched 
and the attention may, as it should, be en- 
tirely concentrated on the work of dodging, 
and exact matcliing of tone values assured 
' where a number of prints are made from 
a single negative. 

1 The Simmon Automatic Time Switch is 
also recommended for making automatically- 
timed camera exposures from 1 to 60 sec- 
onds when working with Photoflood bulbs. 
The time switch is connected to the circuit 
carrying the bulbs and the control knob 
set for the exposure time required. The [ 


liass Parpinaram 

VOL26 179 WEST MADISON STREET, CHICAGO, ILL NO I 


Bass Says: 

We can’t do all the camera business 
in the country . , but you CAN find 
Bass cameras in practically every part 
of the globe . . . “It Must be right — 
or back goes your money” . . cheer- 
fully ! ! 



BIG PIX 

FROM LITTLE 
CAMERAS 
GROW 

Goldi . 16 half 

V. P. F .2 9 lens 
Compur shutter . . . 

$3450 


ARGUS 

F:4.5 

CANDID 

CAMERA 

$ 12.50 


EXAKTA 

— new model B. De- 
layed action. Carl 
Zeiss Tessar F 2.S 
lens, with Eveready 
case List puce 
$1S7.S0, at BASS , . 

$ 117.50 


SOUND ON 
FILM 

RCA 16 mm. news 
reel model, with auto- 
phone, microphone, 
turret front, 1 inch 
F;3.5 Wollensak 
lens. Regularly $350 
at only 

$210 

special literature on request 


CAMERA BARGAINS 

Like New — ^Bass-guaranteed. 
4J'lx6 cm. Zeiss Ica Bebe 
F ;3,S Compur shutter.. .^24.50 
Super Ikon Model D : Tessar 

F-4.S with case ^65,00 

Robot Miniature: F:2.8 
Tessar — like new ... . ^124.50 
6x6 cm. new model Rolleifle.x, 

Tessar F;3.S $74.50 

6x13 cm. new model Rolleido- 
scope Tessar F.4.5 lenses 

and case $162,50 

2% X 3^ R. B. Auto Graflex 
Jr. Kodak F ;4,S film adapter, 
magazine and case, like new. 
At •, $50,00 





Send for new Free Batgaingrams: Sec. I — 16 
mm. Apparatus #224. Sec. 11-35 mm. Appa- 
ratus #226. Sec. UI-Text Books #228. Sec. 
IV-Still Cameras #227. Sec. V-Lenaes #225. 


Dept. AD, 179 W. Madison Street 
Chicago, 111. 

Camera Headquarters for Tourists 
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@ The smallest 
§ Least expensive 

i Most easily oper- 
ated 

® Most dependable 
® Most used 
exposure meter to- 
day is 


Tk LEUDI Exposure Meter 

For indoors and outdoors, for all cameras. 

With case $2 1 5 


A Filters and 

VI I t A ) Adjustable 

' Spring Holders 


Rnund Filters made of finest 
DYED IN THE M\SS 
GLASS (no gelatine 
filteis), specttQscnp- 
ically tested ; abso- 
lutely stable, un- 
affected by mois- 
ture, heat or e.x- 
posure to sun- 
light. 

YELLOW and 
GREEN fillets in 
tin ee densities 
Light No. 1; mcili- 
nni Nn 2; daik Nn, 

3. 


optical, 



.Size 

2Snini 

31111111 



v 

1 7/,t3" ; 

1-1 7/, 12" 

Yellnw 01 Gieeii 

$i',rn 

1.25 

1.91) 

Oianse oi Rcil 

Sl.flS 

2 00 


Ad], Koldeis , 

$1 111 

1.21) 

1.30 

Otlin plln 

ava 

ihhie 



MIMOSA AMERICAN CORPORATION 
485 Fifth Avtbtiiie New York 


How to Use Vour 
Candid Camera 

By Ivan Dmitri 

After 21 pages of eompiict and eoiu'lse in.struc- 
tion In tile use of a miniiituro caiulid ciimcrii, 
56 pages are ilevnted to cniitiict size rept'oiliic- 
tlcnia of candid camera pliotogriiplis tiigetlici 
with enlargements of varying size, all with tlic 
purpose in iiilntl of showing how coniiiositinn 
can be governed in enlarging and how detail 
can he brought out that is entirely lost in tlie 
contact print ~$3."0 postpaid. 

Scientific American 

24 West 40th Street New York City 


*/ 








hy 


C. E. KENNETH MEES 

Director of Research, 

Eastman Kodak Company 

A book which tells the whole 
story of photogi'aphy from old- 
time tent to modern amateur with 
movie camera in his pocket! 

In non-technical langriage, Dr. 
Mees describes this great indus- 
try at work, the constant research, 
methods of manufacture of mate- 
rials, etc 

Illustrated with unusual and enter- 
taining pictures. 

$3.00 a copy 

The Macmillan Company 

60 Fifth Ave. New York 


exposure switch released to time the bull)? 
rather tiian the caineia shutter. This pio- 
cedure is familial tu those who have used 
the non-synchronizing type of flash Inilb 
reflector, the shutter being closed, of course, 
immediately after the lights are switched 
off. It is advised that the bulb units should 
be limited to two No. 1 or one No. 2 Photo- 
flood bulbs. 


Hung Again 

“fTlHE Aitist at Work” is one of five 
id this depaitmenl’s pictiues bung 
during the entile month of December in a 
national exliibilion of the woik of Ameri- 
can photographers at the Univcisity Gallery 
of the llniveisity of Minnesota. We aie es- 



"The Artist at Work” 


pecially parlial to this pailie.iilai pietiire 
and this occasion seemed like a swell oj)- 
poitiinity for gelling il hy the poweis lhal 
lie and showing il to mir friends. Modesly 
aside and speaking objeciively, if this is 
possible, we like ihis picliire for siwcral 
reasons: the dark mass at the, light, the 
leisurely conccntiation of the “artist” at her 
work of airanging the dress, the easy, tm- 
foiced po.se of the shoe-less window dresser 
and the soft, geneial illumination against 
which the subject is semi-silliouelted. The 
picture is a candid shot taken at night while 
in casual search for likely picture materiiil. 


New Adhesive Tape 

A new adhesive tape coaled on one side 
oniy and having a cieiiey paper-like 
base and vulcanized rubber hack is now be- 
ing recommended by supply dealers for use 
in masking and passe-partout binding, as 
well as for a variety ol other pm'pose.s allied 
with pliotography. On the market under the 
name Papertak, it is supplied m a variety of 
colors, including blue, yellow, blown, green, 
and red as well as black and wiiite, and in 
widths of one quarter, three eighths, one 
half, three quarters and one inch, and in 
mils 10, 30, and 60 yards long. Its sponsoi s 
claim that it will not cuil, resists heal and 
water, cannot be penetrated by paint, var- 
nish, or lacquer and leaves no surface marks 
when removed. 


Another Market 

A PAYING outlet for your writing as 
well as picture-taking talents is now 
in the course of getting under way in Chi- 
cago in the form of a new magazine devoted 
chiefly to photography. It is being launched 
by the Zifi-Davis Publishing Company, 608 
South Dearborn Street, Chicago, whose B. 
G. Davis is inviting suggestions from pros- 


llial ihe lequiremcnis of the new magazine 
will he foi non-flclion at tides dealing willi ' 
slill pliotography and cinemalogtaphy a< 
well as color work and that these “must lit 
of a technical or semi-technical nature, wiit I 
ten in fairly simple language.” 

“Squibs can vaiy fiom 100 to 500 WDid,s, 
ai tides fiom 1000 to 3500 woids,” Mr. 
Davis’s announcement continues. “Ghost 
wiitten aiticles fiom impoitant photog- 
raphers will be very useful. Articles, of 
course, should include illusLialions wher- 
I'ver possible. 

“We will also lie in the maiket foi a 
limited number nl good oi iiiui.siial photo- 
graphs of all types, including color pliolu- 
graphs. Home eonstiiieliim ailides dealing 
willi eaniera-., enlaigeinents, dark loom 
arlivities, etc., will he needed.” 

So if you have something w<iith while 
to say, either with woids or pictures, don’t 
waste it on the desert air hut wiile Mr,^1 
Davis about it and let liini send you a oheek ‘ 
for your liniilde. Mt. Davis writes lie “will 
he glad to confer with any contriliutor in 
advance regarding prnpn.sed articles.” 


Ferrotype Cleanser 

B right, non-cmling glossy prints may 
now be obtained tluougli the use of a 
new solution for cleaning and liiliriculinj 
enaiiid or chromium femi tins. Ferolene, itp 
trade name, merely ealls for mixing a small 
quantity of it in a pint of water after wliicli 
a sponge soaked in the mixture is passed 
over the tins and Ihe washed ])rinls pressed 
over them in the usual manner witlimil tlip 
necessity of fust drying the tins. 


Shoot the Red Caps 

W HEN next yon have ocra.sion to visit 
New York City, do not overlook the 
pictorial possibilities of Pennsylvania Sta- 
tion. At certain hours of the day, depending 
on llie time of year, sunlight comes stream- J 



"Red Caps” 


ing ihroiigh ihe upper windows and down 
the stairways, illuminating all subjects de- 
scending the stairways or standing or walk- 
ing within a rectangular area measuring 
12 or 15 feet by 20 or 30 feet. Prospective 
passengers coming down the stairs are 
beautifully “back-lighted” and other sub- 
jects present themselves in a very attractive 
setting, but your best opporl unities will be 
In snapping the Red Caps at their daily 
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For Your Boy or Girl 

PRIVATE 
INITIATIVE 
In Education 

may offer the 
solution 


A Handbook of Private 
Schools, 20th Edition ; $6, 
1152 Pages, 250 Illustra- 
tions, 15 Maps. Critically 
Describes or Lists 4000 
Private Schools. 21st Edi- 
tion in preparation for 
May Publication. 

“The most interesting hook on 
education I have read for a long 
time," Robert E. Rogers, “This is 
Living”. “Each edition has always 
been the highest tribunal in hand- 
ing down decisions for parents. One 
ol our greatest educational think- 
ers has written some priceless intro- 
ductory chapters, meaty editorials 
reviewing the outstanding tenden 
cies of education, the direction of 
education and its ultimate aims. 
Read his introduction . . . follow the 
reading with books he reviews. It 
will make you a better citizen and a 
much saner thinker," Helene Walk- 
er, The Topeka Daily Capital. 

Thousands of Parents Choose 
Schools from it: “Between the 
red-&-gold cover many an undecided 
parent seeks an educational niche," 
Time. “Much value in helping me 
■find the right boarding school for 
my daughters,” Mrs. T. E. Leivis, 
Freehold, N. J. “A perfect gold 
mine for information," Mrs. C. S. 
Green, Trenton, H. /. 

Colleges and Universities use 
it in the offices of their Presi- 
dents, Deans, Directors of Ad- 
missions, Registrars, Librarians : 

“I knr^ nt.uo other single source 
that pi dina^ comparable informa- 
tion," uleue d K. Henry, U. of Pa. 
“Great, [.(ritrigued by the introduc- 
tion,” Prts. Laurens Seelye, St. Laiv- 
rence University. 

SUMMER CAMP GUIDE 

96 Pages, Illustrations, 25 cents In 
stamps. Lists Geographically and Statis- 
tically the 400 Better Camps. Introdiu'- 
tory Chapters include Advising Parents 
About Camps, Selecting the 400, etc. 

BRIEF SCHOOL GUIDE 

128 Pages, Illustrations, 2.1 cents in 
stamps, lists and Classifies hy type the 
more important Boarding Schools and 
Junior Colleges, Introductory Chapters 
advise parents What to loolc for In 
Schools, What to Avoid, How to Choose 
Wisely. 

Write for Circulars and 
Table of Contents 


PORTER SARGENT 
11 Beacon St. Boston 


train and hack again. Their stiff caps catch 
the light beams and their swinging arms 
and alert movements are silhouetted against 
the generous illumination. Candid-shooting 
gets a real break in a setting of this kind 
and either the range-finder or the reflex 
type of camera will be found ideally useful. 


THE MECHANISTIC AUTOMOMV OF NATURE 
with 1935 and 1936 supplements on 

The New Vortex Atom 

131 pages, 27 diagrams 


Another Word for 
THE Horse 

S OMETIME ago we voiced the suggestion 
that the city horse going about his daily 
work in city and town is worth some photo- 
graphic attention. Permit us to do so again, 



"Horse in the Rain” 


if only in order to have an excuse to show 
you the accompanying picture. There was 
a slight drizzle when this shot was made but 
we found that by standing in a nearby store 
doorway we were able to cover just the 
amount of material we needed, except for 
too much foreground, which was easily elim- 
inated in the enlargement. The shot was 
made at F :2 and by steadying ourself against 
the store window we were able to give a 
l/5th second exposure. 


Light for Color 

A FLOOD bulb lasting five hours and 
specially designed to provide a filtered 
light in order to do away with the need for 
using a filter when exposing Dufaycolor 
film, is the Wonderlite Dufaycolor Filter 
Flood. The glass of the new lamp is colored 
to approximate the effect of the Dufay stand- 
ard lA filter. The manufacturers claim that 
“the color rendition should be faithful dur- 
ing the entire useful life of the lamp.” 

The manufacturers caution prospective 
users that, when employing the Weston or 
any other photo-electric meter in determin- 
ing exposure, the meter reading should he 
multiplied by four, since the effect of the 
bluish-white light of the Filter Flood on the 
meter is only about one fourth the effect of 
white light. 

It is suggested that the Filler Flood may 
also be used with supersensitive panchro- 
matic film in portraiture, its special virtues 
in this connection being that it reduces eye 
strain and glare and throws less heat on 
the subject. The general advice is to use 
a factor of two to four, depending on the 
color of the wall, screen, or picture setting, 
the multiplying factor being determined 



For tliose who arc not interested in 
speculations but want PROOF, here it is. 
In the isomerism of oximes and diazo- 
coiupounds we have experimental proof 
tliat tlie three valence-bonds of the nitro- 
gen atom are not distributed symmetrically 
as they would have to be under the 
nuclear theory, but are all crowded over 
to one side. This is exactly what the 
vortex theory requires because the helium 
group in the periphery of the nitrogen 
vortex-atom will necessarily crowd the 
three valence-bonds over to the other side 
By no stretch of tire imagination can this 
isomerism be explained under the nuclear 
theory 

Price, postpaid, ^1.00. 

Money must acconipany erder. 

C. F. KRAFFT 

2510 Q St., N.W., Washington, D. C. 


Learo Vuhlle 
Speaking 

At home — in spare time — Many overcome 
“stage-fright, gam self-confidence and in- 
crease their earmng power, through ability 
to sway others by effective speech. 
Write for free booklet, Hmi> to Work 
WondersWil/tWonisaiidTeouiTemeDts 
North Americsn Institute,! Dept. 2282 
3601 Michigan Avenue, Chicago, 111. 



Make ordinary Stones 
look like 

PRECIOUS GEMS 


YOU Can Indulge in This 
Fast Growing HOBBY 

Pick up the pretty stones you find on your 
travels or hikes and turn them into beau- 
tiful gems or buy precious gems in the 
rough and with your own hands produce 
hrllliiint faceted stones for jewelry or for 
your collection. 

Nothin!! more 

INTERESTING, ENTERTAINING, EDU- 
CATIONAL. GEM CUTTING NOW MADE 
j EASY with the New 

Jonm GEM CUTTER 

A rnmplele, portable unit with foolproof pre- 
cision facet cutting attachment. Conreniem and 
easy to use in any room of the home without 
damage to surroundings. Pull instructions for 
the beginner— lUst set the machine nn a table 
and start to work. 

Price— with A.C. Motor and all ac- 

cessorles vu4.50 

Without Motor 27.50 

Write for folder 

THE JOHNS COMPANY 

St* Louis County 
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INVENTORS 

Write For these Boohs 


G an you answer these questions; How do the 
Patent Laws protect an Inventor’ ^Vhat is the 
first simple step to take to estnblisl) a claim to an 
imentloji? Vi'hat hind of a sketch oi drawing is 
needed? iVhen is a model needed? What can an 
inventor do to secure financial assistance’ lVll.it c.in he 
patented? ITow can a man no about sellins an luventinn ? 
Tliese and innny otliev Doints are oorereil iii the two books 
slionn liere Both of fliem aie jours fat the .iskinc. 


HOW WE HELP 
INVENTORS 

Por tbirty-snen years, tt 
b,is been our business In 
help iiiventovs; to assist 
tlicm in seciinnit all tbe 
prolettion to whieh they are 
entitled. tVe tell smu bow 
to at Old pitfalls We cn- 
tleuior ill keep expense 
8t .1 miiiiraiini and ar- 
range deferred pavments 
when needed The farts In 
these boolts can be worth 
much to the man with a 
practical, useful, salable 
intention. Wtlte us a 
card or use tbe handy 
eoupon Copies will ho 
seta nlth our runipluiicuta. 


go vietofl L ^ 

tVilii&LO. 


VICTOR J, EVANS & CO.. 

Registered Patent Attorneys, 

237-B Victor Building, 

Washington, D, C. 

Send at once a tree cony of your book, "Patent 
Protectloii,'' and yotii spocl.il iKioklol of '‘Sugges- 
tions on When and How to Sell an Invention." 

Name 


Street and No. , 
City or Town 
State 



For Lists of Manufacturers 

Minimum Charge, P.OO 

VRITE TO 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 




Cortinaphone Est. 1862. The 
Standard language Method 


m , 


Amazing — Fascinating 
It is almost beyond bellei 
how easily j’ou learn to speal 
a foreign language by the 
Cortinaphone^imet-Ca] 
Method. Thotisandi 
upon thousands of peo- 
ple In all walks of lift 
hare teamed; 


FRENCH • SPANISH 
ITALIAN . GERMAN 


m this natural learn -by-listening way. Don’t just 
wjfi you could— you CAN! Our Proof 4n-5-Days 
Offer Is your gmanke of complete satisfaction. 


FEES BOOK Wail cwit at once for ourfree 

t, . . ,1 . llMOortinnsfioneSiiort- 

Cut whlth tells how you tan leu-n to speak a foreign 
language at once. 

coRrmr academyT silitT 132 

105 West 40th Street, New York, N. Y. 


obligation— the Pree Book "COB 
SHOBT-CDT" and full infoimatlon. I ai 

□ FRENCH Q SPANISH □ ITALIAN OGERMAI 
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for 15 or 20 minutes. Then seal the jais 
and leave them in the water until it begins 
to cool. Store the jars in a dark room or 
cover to keep them from the light. Thus 
processed, nut meats will keep fresh even 
during hot weather.” 


Colored Insecticides 
FOR Aphids 

T hat the color of the insecticide used 
may have a definite effect upon the 
number of insects attracted to the host plant 
has been demonstrated in tests made at the 
State Experiment Station at Geneva, New 
York, and reported upon recently by J. B. 
Moore. 

The experiments were carried on with 
aphids on potatoes because it had been ob- 
served that aphids tend to increase in num- 
bers on plants sprayed with bordeaux, ex- 
plained Mr, Moore. By the aid of delicate 
instruments it was possible to test the light 
responses of aphids to sprayed and unspray- 
ed potato leaves. From the results obtained 
it has been concluded that the aphids are 
attracted to the sprayed plants because of 
the increased intensity of light reflected 
from the sprayed surfaces. 

Extending his studies to aphids on cab- 
bage, Mr. Moore found that tiie infesta- 
tion on plants dusted with a lead arsenate- 
lime mixture could be reduced below that 
on untreated plants by dyeing the dusts 
used. Black dust was the most effective in 
reducing the infestation. 

It is believed that the results obtained 
in these experiments might well lead to 
modifications of present spraying and 
dusting practices on crops infested with 
aphids by using dyed materials to insure 
a reduction in the light intensity reflected 
from the treated surfaces. 


Broader Factory Aisles 

A new design for single-story indus- 
trial buildings, providing broader fac- 
tory aisles, unobstructed head-room to full 
ceiling height, and maximum uniform day- 
light throughout, has been developed by 
The Austin Company, industrial engineers 
and builders, through the use of welded 
rigid frame construction. 

Entirely stripped of cross members and 
trusses which cast spider-web shadows 
across most factory areas today, the new 
type has a continuous rigid saw-tooth frame 
formed by the welding of rolled beam sec- 
tions which permit economical construc- 
tion of aisles up to 50 feet in width. It is 
particularly adaptable to requirements of 
machine shops, precision parts production, 
and the texRle, food, and printing indus- 
tries, where air-conditioning is a factor of 
increased importance. 

“Application of the latest engineering 
practice wiU permit the attainment of sim- 
pie functional lines in plants of the future,” 
Albert S. Low, vice president and chief 
engineer of the Austin organization, states. 
"By tahng advantage, of a system which 



Welded-frame building construc- 
tion makes possible broader aisles 


tooth type, it will be possible to eliminate T 
all passing shadows caused by transiton# 
sunlight and to insuie more efficient altu.,'. 
unitorm artificial illumination at night. 

“With broader ai&les available, and clear, 
unobstructed head room from floor to roof, 
men responsible for production will have 
the maximum opportunity to develop effi^ 
cient and flexible operating layouts for th.f'^ 
future. Straight line operations in any of 
several directions will be possible.” 


Tin Kills Dry-Goods 
Odor 

T he odor characteristic of dry-goods 
stores may become merely a memory 
as a result of a new use found for tin, 
Compounds of tin, such as stannous oleate, 
stearate, or benzoate, when added to the 
extent of 0.1 percent to tbe oils used in 
finishing textiles, prevent the rancidity 
which imparts undesirable odor to the fin- 1 
ished goods. This use of tin compounds as I 
anti-oxidants in textile nils minimizes the (, 
odor of new cloth.— D, H. K. 


Research in Muscle 
Flight 

T he Germans have been pioneers in 
gliding flight, beginning with the great 
Otto Lilienthal, Now they are undertaking 
very seriously the study of flight by ma^ 
power alone, or muskelflug as they termil 
A prize has been establishej^ior tbe first 
real flight by man-poweij, aSistinct from 
gliding or soaring, and the rB of the con- 
test provide that all startin^evices sucli 
as rubber bands, and so on, are to be taker 
aloft. In writing these rules, one of thf 
most difficult problems was to evaluate how 
much power a man really can produce— it 
is on the correct evaluation of such power 
that everything depends. 

Information on man-power seems to be 
vague and conflicting, so with true German 
thoroughness an Institute for Muscle Flight 
was established in Frankfort, with correct 
measurement of leg and arm power as one - 
of its first tasks. 

Some curious apparatus has been devel- | 
oped for this highly scientific research. The 
subject sits in an adjustable seat and works, 
with his feet on pedals moving in circula^^ 
arcs, with one foot alternately ahead dt*' 
the other. With his arms he manipulates 
cranks in similar fashion. Through gear- 
ing and a chain drive the power is trans’ 
mitted to a Prpny brsffie. The turning mo' 
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rfevolutions per minute. The engineer pulls 
out his slide rule and calculates the man- 
power developed, on the same principles 
that he calculates the power during test of 
an internal combustion engine. 

Infoimation to date leads to the belief 
that man will he a weak prime mover and 
will develop considerably less than one 
horsepower even in a frantic burst of a min- 
ute’s duration— but we shall see. Of course, 
the Institute will concern itself equally 
with aerodynamic problems. — A.K. 


Weld of .000006-inch Foil 

S trips of two alloys, Copnic and 
Chromel, were welded together and 
lolled to a thickness of six millionths of an 
inch lecently in the laboratories of the 
General Electric Company. Even when mag- 
aiified 250 times, the weld in the ultra-thin 
ibimetallic foil can be distinguished only by 
the difference in color between the two 
alloys. 

Gold has been beaten to four millionths 
of an inch, and aluminum has been thinned 
|by the same treatment to ten millionths of 
'to inch; but this is the first time two alloys 
have been welded together and then re- 
duced to such a thin section by rolling. 

The six millionths of an inch thickness 
was achieved by placing the welded strips 
of the two alloys— the one of copper and 



A perfect weld of two pieces of 
alloy foil rolled to .000006 inch 

nickel and the other of chromium and nickel 
—between pieces of steel and reducing the 
combination as a unit by passing it between 
rolls. The final product of the rolling process 
is as delicate as gold leaf and must be han- 
dled with equal care. 

The two alloys might have been lap 
velded after being rolled, according to en- 
gineers in charge of the work, but such a 
procedure would not have given the same 
dean appearance and uniform characteris- 
tics. Rolling is the only method known by 
tvhich such extreme and uniform thinness 
can be obtained in metals. 


Rainfall Registration 

A new instrument for the registration of 
rainfall, described by the Swedish me- 
teorological expert, J. W. Sandstrom as the 
finest yet devised, has been invented by a 
do'orkeeper at Swedish Meteorological Hy- 
drographical Institution. It is characterized 
by its light weight— only 18 kilograms (40 
pounds) against 60 kilograms (132 pounds) 
.of other instruments— the great accuracy of 
ithe readings, and the fact that it registers 


had observed that self-registering rainfall 
instruments were not efficient and accurate, 
and pondered over the problem for several 
years. At last he found the solution and 
made his first instrument. Now there are 
several in operation in Stockholm and other 
parts of Sweden . — Holger Lundbergh, 

New Vitamin-Analysis 
Method 

1 IGHT given off by a vitamin, strong 
i enough for newspaper reading, was 
the unique phenomenon witnessed by doc- 
tors attending the American Medical As- 
sociation’s annual session. It was observed 
during the first demonstration of a vital, 
new short-cut method of calculating the 
content in foods of lactoflavin, one of the 
vitamins essential in the diet to promote 
growth and sustain life. 

The new method of analysis is based 
upon the discovery of the fact that lactofla- 
vin throws off an intense golden yellow, 
fluorescent glow when it is exposed in a 
completely darkened room to “black light,” 
the invisible ultra-violet rays of the spec- 
trum. 

For the past 13 years Dr. Supplee and 
his associates in the biological and chemical 
laboratories of The Borden Company, in 
Bainbridge, N. Y., have been working to 
isolate and study the unknown factors in 
milk. Whole milk has long been known 
to contain all of the health-giving vitamins 
but there has been much mystery concern- 
ing many of its minute constituents, of 
which lactoflavin is one. Lactoflavin is a 
water-soluble vitamin formerly classified as 
a part of vitamin B or G. 

“Understanding of what constitutes a 
healthful diet is bioadened whenever a 
vitamin is isolated, purified and brought 
under scientific control,” Dr. Supplee as- 
serted. “Accordingly, our efforts have long 
been directed toward the development of 
method.s of isolating and producing lac- 
toflavin, which is so vital to mankind. Our 
success was recently accelerated by the dis- 
covery of the unique fluorescent property of 
the vitamin.” 

Lactoflavin is the fifth vitamin to he iso- 
lated chemically, the others being vitamins 
A, B, C, and D. The potential source of 
supply of lactoflavin is almost unlimited. 
In milk, lactoflavin has been found to be 
in the proportion of between 1V> to 2 parts 
per million, with approximately the same 
proportions existing in liver, yeast, milk 
solids, and whey. This may appear to be a 
very small proportion of vitamin material 
but these vitamin agents are effective in 
minute quantities. 

How Aircraft Engine 
Vibration is Eliminated 

I N a paper presented before the S.A.E., 
John M. Tyler discussed the vital prob- 
lem of vibration in aircraft engines. No 
matter how well balanced an aircraft engine 
may be, there is always one source of ir- 
regularity which cannot be eliminated; 
namely, the torque or turning moment of 
the engine. Even with 14 cylinders, there 
are bound to he irregular torque impulses. 
The engineer knows that he cannot elim- 
inate this irregularity and takes the fol- 
lowing precautions: 

The pTigine is rubber-mounted so t hat 



INVENTION, like ETerylhing else, is a busi- 
^ lie-.! 3 DU niiist Iciiuvv what you aie doing 
I list, jou must know limv to obtain pat- 
ent— tlien how to inaiket youi invent ion. 

Don't more in the dark — get t 
jilete story of Patents and the 
ttie Field befoie proceeding. 


How fo Proceed 
Our FREE 4S-page 
Book takes you ft Mil 
the first step m ob- 
taining patent to 
last step in enmmer- 
eializiiig voiir iii- 
lention Everything 
lou need to know Is 
111 this bonk— pre- 
p.ired by etperts 
"itli years of train- 
ing in the patent 
held We have serv- 
ed tliousands of in- 
ventors in the Tbiiteii 
States and ivo can 
serve you very rea- 
sonably on liberal 
terms Don’t delay 
— le.irn what you 
must do torlav— Send tor nur FREE 
book. "Patent fiuide" and “Record 
of Invention" Blank 


ters are de- 
voted to the 
value of a pat- 
ent in promot- 
ing the final 
success of your 
invention. 


CURGN€EA.0'BRI£III 

£■ Hyman Berman 


I Registered Patent Attorneys I 

548-S Adams Building { 
j WASHINGTON, D. C. | 

I Please send me your FREE BOOK, "Patent Guido for I 
I the Inventor’' and yonr "Record of Invention" form, ^ 
j without any cost or obligation on my port. I 


ADDRESS 

(Important Write or print name plamlv) 


I SELL PATENTS 

If you wish to atid New Products to your line, 
or have a good Patent to sell, write me— 

CHARLES A. SCOTT 

KstabUsUei! 1900 

773 SA Gatson Ave. Rochester, N. Y. 


Experimental and Model Work 

Pine Instruments and Fine Machinery 
Inventions Doveloped 
Special Tools, Dies, Gear Cutting, Etc. 

HENRY 2UHR, Inc., 187 Lafayette St, N. Y. C. 


Inventor’s Handbook on Patents 

by Albert B. Dieterich, L L. B , Up-to-date Edition; 
mailed on receipt of 10c. stamps or coin. 

DIETERICH CO.. Publishers 
Colorado Bldg. Washington, D, C. 
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ELP FOR INVENTORS! 


H Millions have been made from ideas properly de- 
veloped and protected. Send us a rough sketch or 
model- of your Invention and vie will submit com- 
plete report backed by thirty years’ experience. 
Confidential service: bank references furnished. 
Slodetn equipment. We also manufacture inven- 
tions In any quantities at low cost. Free booklet 
"Making Inventions Pay" sent on request. 
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PARKS'AIRCOLLECE: 

PARKS AIRPORT , . EAST ST.LOUIS.Ilti 


Offers 3 /ou cDllege education majoring in aviation 
Four flC-week couise-, lead to 15 S degieei in riolessuinal 
Fhgtit, Aviation Operiiticiiis, Aviation Jlecliaiiics, Aeroii.iii- 
tioal Engineering 100 one aiipoit. 14 liuiklinge 30 in 
f.irultv 260 eniollment 5, SOD 1)1)0 miles flight tr, lining 
nSI) nlanes, o(l!l engines lepaircd and rebuilt in shuns. 
Grailuiites lutli all leiuling avuitinii rnmpanies Dormiloile^, 
(lining hall on field SnnnR term llavch 2!)tli Catalog Write 
1 Aj-L Vr \ D Registrar, Dept. SA-2 
lUtn iLAK. Parks Air College East St. Louis, III. 



E.ilimco as above with 1-30; 1-20, 2-1(1; 1-3 and 2-2 
gi.ini weights, base ga'" ^ jij" jj j-, Ciitalng \iitli 
301111 illustrations of labnrotoiy .ipparatus sent foi Odr 
C, lining listing lO.OOO clirmimU, dings, tliivm\, eh 
and 1700 acicntilic liooki sent (or 23c. Wholcsdln 
I'nce List lUOO ill Kin 

LABORATORY MATERIALS COMPANY 
637 East 7 1 St St Chicago, Illinois 


WANIED 


BRANCH 

MANUFACTURERS. 


By nil! estihlislied firm, to fast new line, 3 and Kin 
Nuvelties. Toy Autos, Metal Ashtrays, etc. Can lie done 
in any spam mom and no evpoiience nenessaiv as wo 
furnish full instruetlnin with iiioulds A rare tippnrtiiii- 
ity olfenng possibilities for lug huslncss It intere.stcd 
in devoting voiir spare or full time to prnflt.ible work 
write AT ONCE ns uc am now closing arinngements 
for 1037 supply of our goods 

METAL CAST PRODUCTS CO. 

1696 Boston Road Dept. S. New York, N. Y. 


A CO iI'''V(isrnpos, Bliiofulnn, Slide 

I flXH Knles, Drawing Sets, Cniiierns, Siiru'yliig, 
'^■^**^** lleilieal and Sficntitln libtrunnuits, Tools, 
Miirlne Egiilpment, -Art Ohjerts. Highest prires mild day 
hliipment rereivod Siithrartlon gunrnntnod or Blilpiiunit 
luwnntly returned 

ELMAN'S. 23(10-SA Van Buren. Chicago, lUinois 


the rubber mounting is made relatively 
flexible so that the natural peiiod ol swing 
or oscillation is muclt longer than the 
period of the torque impulses. In other 
words, resonance is avoided. Similar prin- 
ciples of mounting are followed in the auto- 
mobile engine. 

The avoidance of excess vibration is 
mainly the avoidance of resonance. Reso- 
nance is a well nigh universal phenomenon ; 
A child working a swing uses the principle 
of resonance; soldiers break step when 
crossing a bridge so that their steps may 
not be in resonance with the natural period 
of the bridge; it was the resonant whirling 
of its piopeller shafts which made passen- 
gers on one of the world’s largest ocean 
liners uncomfurtable on its first trip.— 
A. K. 


THIRSTY ORCHARDS 

TF a mature orchard receives its 
needed four acre-inches of rain- 
fall each month, it would be equiva- 
lent to 108,000 gallons of water to 
the acre monthly or 3600 gallons 
daily, says the Bureau of Plant In- 
dustry. Counting an average of 35 
trees to the acre, each tree should 
have a little more than 100 gallons 
of water daily. 



The Midget Slide Rule 


- . or. r,us-i ... 
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ARMY-NAVY Bargains 

Haversaelts ,7.3 1 Cart. Belt . 60 

Mufhete-hola . $1.50 Flint pistol . , $0 03 
Army saiWlo , $9 S.3 1 M/L s,lMt gun . J4 83 
Sprinofleld rlflg, cal. 45/70, 32'/2" barrel $4.25 
1030 catalog 361 pages of pistols, armor. 
Rims, (iJCRCis, ctr., mailed for 50 cont.s New 
fipeeial circular for .3r stamp 
UsloWIsIied 1865 
Francis Baniiernag Sons, 501 B’way, N. Y. City 


NEW AOTOMATIC ADDER, $4.75 

Makes adilliiR my. It's annur.itn, 
quick, durable and easily operated 
Capacity 8 caluraiis. Saves time, liram 
work and errors. 8, '1.11011 pleiiaed 
I owners. Fully guaranteed I’rine 

$4 75 delueted. Agents wanted 

J. H, Bassett & Co., Dept. 16, Box 302, Altadena. Calltcrnia 



STANDARD CARDEN TRACTORS^ 


Plow ■Powerful GasTractorafor Small Farms , 

Seed 'BGavdencra, Florists, Nurseries, 
enltluatam FruitGroweraScPoultrymen, 

l& 2 Cylinders t 
or Ride-Do BeltWorkl 
‘“®^^^Higli^eel3-Fr'ccCa<a/og i 

STANDARD ENGINE CO. 

Minneapolis, Minn. Philadelphia, Pa. Mew York, N.Y. 
322S Como Are. SiSS Market St. 16S Cedar St. 
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Brake the Trailer Now 

A nswering problems and pecnliaiilics 
. aiising in the Uailet field, Waniei 
Electiic Brake Manufacturing Company 
lia.s announced development of a new elec- 
tric power brake for coach and commercial 
trailers. 

The brake, operating on as little current 
from the storage battery as a tail light, in- 
volves several new principles. From a trailer 
standpoint, one of the chief advantages i.s 
that only one electric wire is needed as 
connection between the power car and the 
trailer, permitting free movement of the 
coupling in turning. Electric brakes have 
a lurther advantage in speed and ease of 
operation and apply a powerful braking 
force which is under complete control ol the 
diiver. 

When the driver depre.sses the loot pedal 
(or moves the hand lever) a simple con- 
troller, acting like a rheostat arm, sends 
electric current from the battery to an 
electro-magnet in the brake. This magnet, 
circular in shape, can revolve in either 
direction within a limited arc. The current 
energizes the magnet and causes it to cling 
to an armature disk mounted inside the 
brake drum. The armature revolves with the 
drum and is kept in constant contact with 
the magnet by means of flat springs. Tire 
farther the foot pedal is depressed, the 
greater i.s the amount of current that reaches 
the magnet and the tighter the magnet 
clings to the armature. This attraction ol 
the magnet to the armature causes the mag- 
net to start turning with the armature. As 
the magnet turns, it engages a cam lever 
which, in turn, expands the brake hand 
evenly against the brake drum in the con- 
ventional way. 

From a mechanical standpoint, the brake 
construction is simple. No complicated 
wiring is required— just a single wire lead- 


feis power from one part of llic wheel uf 
tlie other. 

The electric brakes act instantly, without 
tune lag. The controller deliveis current 
to all wheels simultaneously, and the stop- 
ping action begins at once. The driver has 
complete control over the amount of brak- 
ing power with a minimum of effort. “Grab- 
bing” and “locking” ate eliminated as there 
is always a slight slipping action between 
arniatuie and magnet. “Jack-knifing,” due 



Left: The rheostat controller for 
trailer brakes. Right; Cut-away view 
of brake, showing the mechanism 

to the towed vehicle skidding in one direc- 
tion and the power car in another until the 
nailer ends up against the running hoard 
or other projecting parts ol the power cai, 
is prevented because there is no time lag 
lielween application and opeiation, 

Ciirrenl is led equally to all brakes at 
tlic same lime. BaniLs aie expanded agaiubt 
the drums evenly, and as lirakea on liotli 
trailer and power ear [iiiicLimi siimillaneoub- 
ly, “pull” and side-sway are eliininatod. 
Weather conditions cannot aflecl the 
power of the hiakes. The electric current 
consumed is so small that comiectioiih lie- 
tween power car and trailer will not slioit- 
circuit even if the hare teiminal is sub- 
merged in water. 

if the power car is standing still and the 
current tinned on there is no action ol the 
lirakes. Let the wheel revolve in the slight- 
est degree, however, and the braking power 
is actuated. The magnetic clutch goes into 
action only when the wheels arc revolving, 


Encouragement 

T he pessimism of specialists in the field 
of heredity has painted heretofore only,' 
loo gloomy a pictuie of the probable fuliin; 
of the offspring of the mentally ill. Against 
such a dark background, a new bright spot 
of knowledge shines with a heartening 
glow. 

Mental disease is all too familiar to most 
of us. It is so common that few among us 
aie now alile to say that no relative or 
friend is unfortunate enough to need lios- 
pilalizalion for this pathetic type ol illness. 
In fact, it has been nstimaled that one 
out of 22 persons in the United States may 
expect to become mentally ill some time 
during the course ol his lifetime. 

It is cheering to read in a recent issue of 
Mental Hygiene that the children of a 
parent with dementia praecox — a disease 
generally conceded to he at least partly of 
hereditary origin— have themselves an ex- 
cellent chance of being normal. 

In a follow-up study, Dr. Myrtelle M. 
Canavan, pathologist to the Massachusetts 
Department of Mental Disorders, and Ros- 
amond Clark, of Boston, were able to locate 
117 out of 381 children of dementia praecox 
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ffjr treatment for a menial disease so far 
as the investigatois could find, and it may 
} be assumed that such news would he most 
readdy discovered. Nine were dead. 

Of the 108 still living, 58 or more than 
half were apparently entirely normal. They 
had never come to the attention of hos- 
pitals, courts, guardians, truant oflficers, or 
others dealing with the incompetent. Here 
is the story of that other 50 who deviated 
from the “normal”; 

Epileptic, 9; insane, 3; feebleminded, 8; 
backwaid, 6; nervous, 3; physically diseas- 
ed, 3 ; cases of conduct disorder, 27. All but 
three of these “deviates” suffered from the 
handicap of the loss of the mother from the 
home, because in 47 cases it was the mother 
who was mentally ill. 

Compare this story with that of a group 
of 581 children of non-psychotic parents 
used as a control for the investigation. In 
|his group 2 were insane, 10 feebleminded, 
|t2 backward, 12 nervous, and 101 physically 
diseased. 

Apparently the conclusion to be drawn 
is this: The child of a parent with dementia 
praecox does not have quite as good a 
|hance of becoming a normal adult as does 
the child with healthy parents. But it is 
much more probable that he will be com- 
pletely healthy and normal than it is that 
he will need hospitalization for mental 
disease during the early years of his life. 
’—Science Service. 


Don’t Breathe Dust 

P NEUMOCONIOSIS has been in the 
news recently because of the claims that, 
at a job in West Virginia, many workers de- 
veloped pulmonary diseases because of the 
inhalation of dust produced on the job. This 
problem, one which has long troubled re- 



Dust cannot get through this mask 


search workers in the fields ol mining, 
quarrying, and engineering particularly, has 
leen the inspiration for numerous inventions 
to prevent production of dust or to prevent 
its inhalation by workers. In the latter cate- 
gory is a newly created respirator which has 
the advantages of comfort, light weight, and 
compactness, to say nothing of its high effi- 
ciency and easy breathing ability. 

Xs shown in the accompanying illustra- 
tion, the Dupor plate respirator fits tightly 
to a nose of any shape, with a face cloth 
which may or may not be used for comfort. 
Two large filter pads permit easy breathing 
through both the nose and the mouth. These 


One of the most important improvements is 
that there are no clamping or holding de- 
vices. 

The filter pads have been tested by the 
U. S. Bureau of Mines and approved for 
Type A Dusts, No. BM-2111, which are the 
pneumoconiosis producing dusts that it is 
so desirable to avoid. 


Utopian Morsel 

T he succulent tender steaks of the skilled 
chef may soon become commonplace 
home fare, lacking only the overture of 
tlie grimacing waiter and the finale of the 
overgrown check. Methods of tenderizing 
tough meat are being investigated and even- 
tual success seems indicated by results 
already obtained. 

The tenderness of the smart restaurant’s 
excellent beef has been obtained by liang- 
ing, by the natural ageing of incipient decay. 
Patrons would probably refuse such meat if 
it were delivered by the butcher on demand 
for specially fine steak for a holiday dinner. 
Its appearance uncooked is not necessarily 
appetizing, yet the hanging of beef and game 
is as old as the art of the master chef. It is 
perhaps unfortunate that the procedure is 
not readily adaptable to modern retail dis- 
tribution and use. 

The natives of certain tropical areas, 
where high temperatures make such hanging 
or storage impossible, are known to use 
other tenderizing methods. They wrap fresh- 
ly killed jungle game in the leaves of the 
papaya plant for a few hours before cooking. 
The papaya contains fluids that soften or di- 
gest the proteins of the meat— in brief, pro- 
teolytic enzymes — and so their enzyme-treat- 
ed meat is tender when cooked. It is mate- 
rials of the same type as these papaya en- 
z)'mes that are being considered in certain 
modern food laboratories; pepsin and tryp- 
sin, for example, have much the same ac- 
tion, although both affect taste adversely. 
Enzymes are natural products and certain 
of them are distributed by pharmacists as 
aids to digestion. 

A recent patent covers the treatment of 
beef and other meat at the stock yards, by 
forcing the tenderizing fluid into the vascu- 
lar system of the freshly killed stock. It is 
indicated that the toughest old range steer 
can thus be made tender. The best heef 
draws a premium as much for its tenderness 
as for its flavor; recent government blind- 
fold tests have even revealed difficulty in 
distinguishing between beef, lamb, and pork. 
Nice questions are thus raised for food in- 
spection authorities who will realize that 
many interests may be affected by any en- 
deavor to market tenderized low-priced meat. 
McGraw-Hill’s Food Industries notes a new 
food softener from Japan. The bottled pow- 
der, said to be made from a proteolytic 
enzyme, softens albuminous food within a 
few minutes without changing flavor or 
color. One packing company ages beef in a 
third the time ordinarily required, at the 
same time eliminating the customary spoil- 
age loss. This is accomplished merely by 
appreciably raising the temperature and 
humidity of the ageing room, and preventing 
the otherwise heavy surface deterioration 
by irradiating the meat’s surface with a 
fungicidal ultra-violet lamp offered by West- 
inghouse for this purpose. 

Already one product said to be an extract 
of papaya is being offered for sale to restau- 
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from clieap cuts at a cost of a cent or two. 
The liquid is painted on the meat five or ten 
minutes befoie cooking, and it is reported 
tliat the treated steak may be cut with a 
fork. Whatever the merit or success of piod- 
nets or methods now available, there is 
eveiy prospect that in due time even cheap 
meat will be tender . — Industiial Bulletin 
of Aitluir D. Little, Inc. 


Millions in the Air 

T he air is full of tiny insects and 
other living matter that have been swept 
high above the earth by air currents, ac- 
cording to Nature Magazine. Numerous 
flights of airplanes carrying tiaps foi col- 
lecting insects in Louisiana revealed that a 
column of air one mile square extending 
fioin 50 feet to 14,000 feet above the ground 
contains on an average for all seasons about 
25,000,000 insects, the range being from 
12,000,000 in January to 36,000,000 in May. 

Better Electroplating 
OF Alloys 

A new method of electroplating alloys 
more accurately and conveniently has 
been patented by Kersten and Young of 
the University of Cincinnati. The melhod, 
which uses an imsolulilc anode, has been 
applied to the eleclroplaling ol iiickel-irim 
alloys from a hath kepi saliiraled with 



nickel formate to which ferrous sulfate solu- 
tion is added continuously. The acid formed 
by the process of electrolysis is continuously 
neutralized by passing the solution over 
calcium carbonate. The new process pro- 
duces an alloy of uniform composition which 
was difficult to secure by older methods. 
The inventors state that the process is lim- 
ited to those cases where one of the mate- 
rials can be plated from a saturated 
solufiop, where the solutions do not react 
disadv^ntageoimly with,. each other, and 


in composition over a long period of pUt- 
ing flora the same solution but the com- 
position of the alloy can be vaiied bv 
appropriate changes in current density and 
composition of the bath, The process offers 
a convenient method of electroplating per- 
malloy on electric wiies.— H. H. K. 


Fertilizing from the 
Air 

A RATHER new kind of farming — with 
fertilizer applied to the atmosphere in- 
stead of the soil — has been tried on a 
miniature scale at the Smithsonian Institu- 
tion with marked success. Wheat plants 
wwe grown by Dr. Earl S. Johnston of the 
Division of Radiation and Organisms in at- 
mosphere containing about four times the 
amount of caibon dioxide found in normal 
air. / 

It is from carbon dioxide, taken from the 
atmosphere, and water, that plants build up 
their substance through the process of pho- 
lo-syntliesis, which lakes place in light. On 
clear summer days, sunlight is intense 
enough to increase the rate of photo-syn« 
thesis were this process not retarded by the 
limited amount of carbon dioxide available 
in normal air. With wheat in an atmosphere 
enriched with carbon dioxide, Dr. Johnsion 
reports, the weight of straw, the number and 
weight of heads, and the number of grains 
were increased, in comparison with plants 
grown in ordinary air. 

The Smithsonian wheat fields were only 
four square feet in area. They were en- 
closed on four sides with glass, leaving the 
tops open. Within this glass enclosure, 
around the growing plants, a fairly constant 
stream of carimn dioxide was kept in cir- 
culation. 

Dr. Johnston says in his report: “The 
practical application of this type of fer- 
tilization in field experiments and the supply j 
of carbon dioxide in sufficient amounts foiK 
practical field work are still unsolved proGfl 
lems, in spite of tlie work that has been 
done. While experiments in which carbon 
dioxide is used as an aerial fertilizer are 
of importance scientifically, the practical ap- 
plication of this type of fertilizer in com- 
mercial work is far from satisfactory, al - 1 
though its application to greenhouse cultUM 
appears to be most promising.” 

Because of the problem of confining the 
gas over large areas in open fields, he points 
out, there is at present little practical ap- 
plication of his results to open-air farming. 


How It Feels to Fall 

A n excellent and scientific account of 
. free falls (that is, falls prior to open- 
ing of a parachute) is given iiy Captain 
Harry C. Arm, strong, M. D. of the Army 
Medical Corps in the Journal of the Amei- 
icon Medical As.wciatinn. Captain Arm- 
strong allowed himself to fall for 11 
seconds over a distance of 1200 feet before 
opening his chute. 

His report of his reactions is distinctly 
encouraging. “Throughout the free fall, all 
conscious mental processes seemed normal. 
As soon as the airplane was cleared, fear 
and excitement disappeared. Consciousness 
was unclouded and ideation was rapid, 
precise, penetrating, and clear. There was 
no nausea or vertigo, although I am quite 
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Possibly less picturesque in appearance than some of the more familiar oil-field 
equipment, but certainly more efficient, is this newly developed hydraidic-electric 
pumping unit used for heavy-duty service in Los Angeles oil fields. Not only does 
it have greater capacity, but it is practically silent in operation 


was none of the empty or ‘gone’ feeling in 
the abdomen so common in elevators or 
airplanes. Breathing was even, regular, 
and undisturbed.” 

No doubt this will encourage many of 
our readers to try a parachute jump at the 
very earliest possible opportunity! — A.K. 


Stutter Intentionally 

TO Stop Stuttering 
D" 

rTF you stutter, learn to stutter well, 
i Once you have become an expert stut- 
terer, you will find you can speak without 
.stuttering. This is the advice given by Prof. 
Herbert Koepp-Baker of Pennsylvania 
State College to stuttering students, says 
Science Service. He announced that this 
rigorous program of self-discipline has 
proved successful in helping stutterers and 
stammerers overcome their speech diffi- 
culties. 

The stuttering-on-purpose method is only 
cue part of a broad program for correct- 
ing speech defects which is available to 
students at the college and to persons in 
9ther communities throughout Pennsyl- 
'ania. The program also includes tests for 
tight- or left-handedness and gradual train- 
iag of the stutterer to use the hand nature 
intended him to use, as shown by the tests. 

Droughts Don’t Last 
Forever 

T he great farming and grazing area of 
the north central United States last 
summer was near the bottom depth of what 
i^appears to be a 46-year precipitation cycle 
in some way associated with cyclic varia- 
lions in the radiation output of the sun. 
t'his is indicated by records of the water 
levels of the Great Lakes since 1837. 

1 The 1934 and 1936 droughts constitute 


23-year weather cycle, the discovery of 
which was announced three years ago by 
Dr. Charles G. Abbot, Secretary of the 
Smithsonian Institution, after intensive 
analysis of world weather records and other 
climatic data. The discovery announced by 
Dr. Abbot was, in brief, as foUows: 

Temperature and precipitation variations 
at any particular place on the earth’s sur- 
face have a marked tendency to repeat them- 
selves every 23 years, which is double the 
llVs-year sunspot cycle well known to 
astronomers. This actually has happened in 
the north central United Stales, the water 
level records show, in the four 23-year 
periods since 1837. The general contours 
of the curves of the water-level variations 
for each of the 23-year intervals are very 
similar. 

It so happens, however, that the most 
extreme variations repeat at 46-year inter- 
vals, or double the 23-year cycle, in that 
particular area. 

In 1837-38, as is shown best by the chart 
of Lake Huron published by Dr. Abbot, the 
level was very high, indicating an abundant 
rainfall all over the drainage area of this 
body of water. There was a steady decline 
from that point, the climax being reached 
about 1848. Rainfall then increased steadily 
for approximately five years, after which 
there was a minor decline and another up- 
ward swing, continuing until the end of 
the 23-year period in 1859. 

The next cycle included the years from 
1860 to 1882, inclusive. Its features were 
approximately the same as to time, but the 
extremes of drought and precipitation were 
much less marked. The depth of the dry 
weather came in about 1872, but apparently 
was not sufficient to cause much excitement. 

The next cycle was" that from 1883 to 
1905. The extremes were much more marked. 
The general pattern v^ry closely duplicated 
that of the 1837-1859 cycle. The depth of 
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was almost as bad as that of 1848 — a strik- 
ing confirmation of the 46-year cycle theory. 

The period horn 1906 to 1928, inclusive, 
shows a curve very similar in its general 
pattern to that of the 1860-1882 period. The 
present 23-year interval started in 1929. 
According to the 46-year cycle hypothesis 
the region should have been getting drier 
and diier ever since. It has. If the cycle 
continues true to form the low point should 
be reached some time between 1938-1940, 
followed by a rapid upswing. 

The cycle hypothesis, Dr. Abbot says, 
gives no support to pessimists who piedict 
that the great drought atea will be con- 
veited into a permanent desert. There is 
every reason to believe that liistory will 
lepeat itself and that tlie depths of the pies- 
ent drought will be succeeded, at the most 
a few years hence, by peaks of precipitation. 


Acoustics and 
Ventilation 

T he rapid development of air condition- 
ing has created new proldeins of dis- 
tribution, many of which are not easily 
sidved with the present types of duct systems 
and ventilating grilles. When air condi- 
tioned rooms raii.st also he acoustically 
tieated, the situation increases in com- 
plexity. 

A new system of air distribution which 
solves, with one type of construction, tlie 
dual prolilem of air circulation without 
diafts and the quieting of occupational room 
noises, has been devised by the C. F. Bui- 
gess Laboratories, Inc. 

Tills system comprises a perforated ceil- 
ing made of a siiilahle architectural surface 
installed slightly below the normal ceiling 
level of the room. Between the pmforated 
sheet and the loom ceiling is a sound-ah- 
sorbing material that is installed with stiffi- 



A typical installation of Acousti- 
Vent. (1) Perforated ceiling. (2) 


' ‘L 



Side elevation showing plenum 
chambers and Acousti-Vent ceding 


cient clearance so that a .space is piovided 
between this sound-absorbing material and 
the ceiling. This space provides a plenum 
chamber into whicli air is introduced 
through ducts from the ventilating fan. A 
uniform, low static pressure is maintained 
in this plenum chamber and suitable means 
are provided to cause the air to pass to the 
undeiside of the sniind-ahsorbing material 
without passing tlirough It, and thence 
through the myriads of small openings in 
the perforated sub-ceiling into the room. 

Air flows imperceptibly and uniformly 
tlirough the perforated ceiling into every 
part of the room, afl'urding accurate tem- 
perature control. Tests indicate that theie 
is no appreciable temperature variation 
throughout the room. Due to the large ceil- 
ing area and the low ait velocity at every 
point, the Acousti-Vent system make.s pos- 
sible a rapid change of heated or cooled 
air wiliioiit diafts, a feat not possible when 
air is loiccd into a loom at concentrated 
points tlumigli conventional duct systems. 

The second maior feature of the Acousti- 
Vcnl system is its high eliiciency as a sound 
absorbent. Room noises, upon leachmg the 
perforated metal ceiling, seep through the 
small perforations and encounter the 
resilient soiind-ahsoibing material placed 
bcliind the peiforatioiis. These sound waver 
are instantly absorbed, causing a marked 
reduction in the noise level of the room. In 
addiliun to absurbing room noises, Burgess 
Acousti-Vent also alisorlis the noises of the 
ventilating system. 


Copper Improves Lead 

A dding 0.06 percent of copper to com- 
. mon lead improves its pliysical char- 
acteristics and its resistance to general 
corrosion.— fl. H. K. 


No Chance? 

H oratio ALGER made a name for 
himself by writing hooks ahoiil some- 
thing that is peculiaily American— the fact 
that every man in this country has a chance 
to win fame and fortune no matter what 
his start in life. In recent years, however, 
a lot of malcontents and demagogues have 
lieen taking advantage of the depression to 
insist that all that is changed. 

The facts axe that the depression slowed 
up the speed with which everybody was get- 
ting ahead. But something that happened 
in West Virginia the other day shows that 
the country of which Horatio Alger wrote 
still exists. 

Twenty-two years ago, a lad of 15 went 
to work at the bottom of the ladder in the 
Carnegie Steel Company plant at Sharon, 
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aviator, and alterward for a time traveled 
around as a “barnstoiming” stunt flier. 

Later, this same lad, then a young man, 
worked as a mechanic, a riveter, and a sales- 
man. In 1925, he joined the Wcirton Steel 
Company as a salesman. In January, 1929, 
he became assistant sales manager ; in May, 
1931, he was appointed assistant to the 
President, and in July, 1934, he was elected 
a vice-president. 

The other day, the Weiiton Steel Com- 
pany elected that same man as its Presi- 
dent — T. E. Millsop. He probably is, at 37, 
the youngest high executive in the steel 
industry. 

His start from scratch, and his rise to 
the presidency of one of the biggest steel 
companies in the land is just one of thou- 
sands of similar cases. But the malcontents 
and demagogues cannot afford to admit it 
for such an admission would make their 
^arguments look as silly as they are. — In- 
dustry, 

Hardened Copper 

A COPPER alloy containing about 2 pei- 
^ cent of chromium when properly heat- 
treated has a highly increased strength 
and hardness, yet retains 80 to 90 percent 
of the heat conductivity of pure copper. — 
D.H.K. 

Aerating, Separating 
Foundry Sand 

ANNOUNCEMENT of a new foundry 
l\ sand preparation unit, to be known as 
the “Sep-Aeiator” because it performs auto- 
matically the two-fold function of (1), 
properly aerating and mixing the sand be- 
fore delivery to molder’s hoppers, and, (2), 
separating from the sand, such shot metal, 
pebbles, and small refuse as may not have 
lieen caught by screen or magnetic pulley, 
lias been made by Link-Belt Company. This 
^separating feature is of particular value in 
iion-feirous foundries, where it is not pos- 
sible to remove metallic shot by magnetic 
attraction. 

The operating principle is illustiated in 
one of our drawings, which also shows that 
the unit is one of few parts— a power-driven 
paddle-type beater, with sand and refuse 
collecting and discharging media, all en- 
closed within a steel housing, which is fitted 
with an air-release pipe and other suitable 
means for preventing any blast of air along 


the belt conveyor which receives and carries 
the aerated sand away from undeineath the 
machine, to the respective molder’s storage 
hoppers. 

The position of the beater shaft— with its 
paddles which throw material according to 
weight — can be adjusted horizontally as re- 
quired to give proper control of direction of 
the sand stream. After the beater shaft has 
been correctly located, the flow-regulating 
plate is adjusted to split the stream of sand 
and refuse at the desired point. 


Insects Live Foodless 
FOR a Year 

I NSECTS can live incredibly long periods 
without food, according to the Ameri- 
can Institute of Sanitation, New York City. 
In an experiment to determine the en- 
durance powers of insects, an entomologist 
kept bedbugs alive and fairly active for 
one year without any food whatsoever, re- 
ports the institute. 

“This remarkable vitality probably ex- 
plains the great prevalence of bedbugs, or 
red rovers as they are sometimes called,’’ 
continued the institute. “In unoccupied 
houses the insects can exist for months. It 
would be no great feat for one to creep 
into a church pew on Sunday, for example, 
and then journey to a new home a week 
or two later, fasting during the interval. 

“Not only do bedbugs have great fasting 
powers, but they are probably tbe most 
traveled of all the wingless household pests. 
Many a neat housewife is amazed at the 
occasional invasions of her home. Yet in- 
vestigations of entomologists have disclosed 
that the insects easily enter the home in 
the laundry, packages from the store, and 
on the clothing of members of the family. 
Favorite gathering places for bedbugs are 
theaters, especially those with upholstered 
seats, All the large hotels are forced to 
maintain staffs to keep the pests under con- 
trol. Sleeping cars on railroads are regular- 
ly treated to combat the insects. 

“No home is immune fiom invasion of 
the pests, but no neat housewife need board 
them for long,” continues the institute. 
“Modern science has perfected efficient 
powders, sprays, and liquids to combat red 
rovers. If such weapons are used both as a 
preventive and a cure, the careful house- 
wife need have little fear of the pests. 
“Although called bedbugs, they do not 




DO YOU THINK IN CIRCLES? 

Do you ask yourself, “How shall I begin; 
what shall I do next?” Have you a con- 
fusion of ideas? Mastery in life, success 
in any enterprise, comes from the subtle 
ability to marshal your thoughts, to call to 
the fore, when an emergency arises, the 
proper mental powers. Mentally, you are 
an aggregate of forces. Why dissipate them 
because of lack of knowledge of how to 
properly use them? Learn to unite them, 
and you will have at your command, a 
tremendous power for accomplishment. 

SEND FOR FREE BOOK 

The Rosicrucians have preserved for 
centuries knowledge of the secret method 
for the development of mind power and 
the direction of man’s unused inner facul- 
ties. This wisdom, not strange or mys- 
terious, has changed the course of life for 
many men and women throughout the 
world. Write for the free, sealed book 
which explains how you may obtain this 
helpful information. Address: Scribe S.N.Y. 

DL ROSICRUCIANS 

{ AMORC} 

San Jose California 

(Not a religious organization) 
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istry 


JOHN READ, F.E,S., Sc.D. 

Tracing the evolution of chemi- 
cal science, against a richly 
colored panorama of history, 
from the temples of ancient 
China, to the laboratories of 
Boyle and Lavoisier. 

More than one hundred amus- 
ing and rare illustrations add to 
the interesting and informative 
text, 

^4.50 per copy 

THE MACMILLAN COMPANY 
60 Fifth Ave. New York 
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- BACIOVAlin 
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An exiiosltlou of the loeieal Lasia for tills 
cnnceiition Is given by Robei t A, riiiliii In 
ii monogmnli BIFOLIATE NUMBERS, prleo 
one dollar, 

THE MONOGRAPHIC PRESS 
106 Washington St. Fairhaven, Mass. 


You'll like our New IlhmtratoJ Ciitnlog drscrib* 
Hundrcdauf Books I'uvGriiiKfK'oreiiol different 
Hubjecia. utisulutcly Preo. IVcitc fur 

Popular Mtchanka Prege> Dept.A-S, 209 E. OnUrlo St.^Chleagfl 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C, Buxbaum, A.R.P.S. 

B esides having a conslder- 
ahle amount of fun with the 
miniature camera, making trick 
“shots,” art photographs, and the 
like, you can also use it for spe- 
cial paying work. This little pa- 
per-hound booklet of 72 pages 
tells not only how to make in- 
teresting photographs that are 
salable to news agencies or mag- 
azines hut also gives many clues to 
the very large number of types of 
photographs that can he sold. Eor 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.— fl.lO postpaid. 

For sole hy 
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all live in beds. Very frequently the largest 
nests will be found under loose edges of 
wall paper, under the molding, behind pic- 
tiiies, and in cracks in the floor. Such hide- 
outs should receive attention when fighting 
the pests.” 


A Captive Balloon 
Network 

I T IS impossible, nnfoilimately, to avoid 
giving prominence to military aeronau- 
tics, with rumors of wars so frequent and 
peisistent. Now that liombers seem to be 
in the ascendancy, both the British and 
the French ate seeking every possible 
means of protecting their cities, and both 
nations are investigating the possibility 
of a defensive network of cables to be sus- 
pended from captive balloons. Such a net- 
work would consist of some 30 cables, 
strung a few yards apart and held aloft 
by captive balloons. Cables would also be 
strung one under the other, forming a 
species of wall in the air. Of course, the 
chance of the enemy running into the cables 
is small, but it would give the pilots some- 
thing else to worry about, and force them 
to fly at higher altitudes. We seem to re- 
member that a similar device was under 
consideration by the British during the 
World 


Long-¥earinc Bear- 
ing Metal 

A new alloy automobile hearing which 
will outlast the best babbitt metal 
bearings now in use three to one times was 
announced at the opening session of the 
National Metal Congress. The new long- 
wearing alloy, according to Science Service, 
is a mixture of cadmium, silver, and copper. 
It was described by C. F. Smart, metal- 
lurgist of the Pontiac Motor Company. Used 
as bearing material in motor cars, the alloy 
outlasted babbitt bearings three to one un- 
der the most severe driving lest conditions. 
Two things only check .immediate adoption 
ol the new alloy, Mr. Smart indicated. 

Since the alloy contains silver and cad- 
mium, its price changes with the prices of 
these metals. Cadmium, which sold lor years 
at 55 cents a pound, has now jvimped to a 


dollar a pound because of the demand fo?^ 
the metal in bearings. Future leclmological 
developments and a reduction of the use ol 
cadmium in a number of plating processes 
are expected to lower the price of the metal 
in the future. 

A second factor preventing immediate use 
is corrosion caused by organic acids in 
lubricants. Excellent co-operation is now un- 
der way, indicated Mr. Smart, between the 
petroleum and automobile industries to iron 
out this difficulty. 

Outboard Motor 
Drives a Pump 
Attached in a jUIy to the propeller 
Ai shaft of an outboard motor, a compact, 
foolproof, cenirifiigal pump supplies cot- 
tage, garden, lawn, and so on, with an 
adequate water supply. The smallest single- ^ 
cylinder outboards supply a full stream ' 
through a single hose as much as 250 feet 
long. Small twin motors will handle two 
streams. An old ban'el, elevated for a giav- 


Above; Pump attached to the lower 
unit of an outboard motor. BeloTy: 
The motor, attached to the stern 
of a boat, pumping water ashore 
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^ ity supply systi-m, can be filled rapidly and 
provides excellenl fire prnteclion. 

Converting the outboard for temporary 
pumping enables the owner to salvage the 
“extra life” of the engine while it is not 
in boating use. The cost of these pumps 
is low. 

Polymolecular Films and 
A New Apparatus 

R emarkable characteristics of oil 
. films in water are revealed by a newly 
developed apparatus of high accuracy. This 
has been used by Harkins and Myeis of 
the University of Chicago to trace for the 
first time how a film one molecule thick, or 
about 1/30,000,000 of an inch in thickness, 
can be changed into a liquid in bulk. 

Ceilain oils of vegetable or animal origin 
spiead on a clear water surface to a film 
one molecule thick, wliile a pure mineral 
oil will not spread at all. A small amount 
,.of vegetable or animal oil, added to a pure 
I, mineral oil, causes the oil to aclheie much 
better to steel and thus improves greatly 
the lubricating characteristics of the oil. 

Such mixtures have a wide use in the 
lubrication of automobiles. It is just such 
mixtures which have been found to give 
rise to films more than one molecule thick; 
that is, to polymolecular films. 

That such films can exist is contrary to 
the theories held by workers in surface 
chemistry, but that they are easily formed 
is now proved. 

One ounce of certain vegetable oils will 
spread over and cover completely three and 
one half acres of water surface with a lightly 
packed oil film one molecule thick. The 
molecules are held together in the film by 
their attraction fur each other, or by cohe- 
sion. 

If the oil molecules are shorter, they at- 
tract each other less and also vibrate more 


rapidly and the result is that one ounce of 
oil will now cover completely eight acres. 
This is called the expanded state of the film. 

In the tightly packed film the molecules 
stand upright like the people in a tightly 
packed crowd: in the expanded state the 
molecules lean over and occupy more room. 
Other types of molecules lie flat on the 
surface, so that in a tightly packed film 
one ounce of oil covers 15 acres, and in an 
expanded state will cover about 20 acres 
of water. 

The characteristics of films are of great 
importance in connection with the manu- 
facture of paints and of laminated glass, in 
Color printing, in the flotation of ores, and 
in many other industries, and especially in 
biology and medicine. 


Smooth Belt Joints 

A new non-mctallic belt lacing, Tek- 
Lace, gives the safety, efficiency, and 
durability of endless belting, plus the con- 
venience, low cost, and ease of applica- 
tion of ordinary belt fastenings. It is used 
for fastening flat belts or V-belts. 

Made of the strongest fibers knovsm— law 
silk, finished with a special twist, a special 
impregnation, and a special surface coat- 
ing — Tek-Lace is only 0.055 inches in dia- 
meter, but has a tensile strength of 100 
pounds. This is more than 50 percent 
stronger than Federal specifications for 
rawhide 14" wide and thick. A three- 
inch belt fastened with Tek-Lace has a 
tensile strength of 2000 pounds at the 
joint. The small holes that it requires are 
pierced through the belting without cutting 
the belt fibers, thus avoiding weakening of 
the belt itself. 

The efficiency of this lacing is due to 
its flexibility and the fact that it sets into 
the belt instead of standing out above the 
surface, resulting in a smooth joint. 


CURRENT BULLETIN BRIEFS 

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail) 


Mineual Resources of the Region 
AROUND Boulder Dam. An appraisal of 
the mineral resources of the region with 
respect to their probable availability as 
the basis of industries that would consume 
power generated at Boulder Dam. United 
States Geological Survey Bulletin 871. 
Superintendent of Documents, Washington, 
D. C. — 45 cents (coin). 


Taking Pictures at Night will serve to 
guide the amateur photographer in the 
use of proper exposure for outdoor scenes 
after dark and for theater photography. Sev- 
eral excellent examples are given, together 
with information as to how the photographs 
were taken. American Photographic Pub- 
lishing Co., 428 Newbiuy Street, Boston, 
Massachusetts. — 40c postpaid. 


The New Arc Welding Technique de- 
scribes in text and photographs various 
types of arc welding equipment and acces- 
sories, together with specific applications. 
It gives a technical description of the new 
type of welding control. Write for Bulletin. 
237 A, Scientific American, 24 West 40th 


Bulletin of the Texas Archeological 
AND Paleontological Society. Eighth 
annual bulletin of an association of amateur 
archeologists which has earned a place close 
to the borders of professional work. Illus- 
trated, 200-page paper-covered book describ- 
ing finds in Texas. Dr. Cyrus N. Ray, Box 
594, Abilene, Texas. — $3.00. 


Artesian Water in the Florida Penin- 
sula (Water-Supply Paper 773-C, LL S. 
Geological Survey), by V. T. Stringfield. 
Readers desiring to understand the geology 
and hydrology surrounding the proposed 
Florida ship canal will find it here— without 
any reference, however, to the canal ques- 
tion. Superintendent of Documents, Wash- 
ington, D. C., 20 cents, cash. 


The Shortage of Waterfowl, by Ellsworth 
D. Lumley, is Publication No. 58 of the 
Conservation Series issued by The Emer- 
gency Conservation Committee. This eight- 
een-page pamphlet is devoted to a discussion 
of the problem in an attempt to come to a 
satisfactory solution, to suggest possible 
methods of saving our waterfowl, and to 
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Read that heading again if you think 
you’ve made a mistake. That’s right 
— 80 Marlin Double Edge Blades, to 
fit standard double edge razors, for 
one dollar! No wonder most of the 
shavers in New Haven, where those 
straight-shooting Marlin firearms 
have been made since 1870, are al- 
ready using these new blades! 
Throughout the country, thousands 
of men are turning to Marlin, the 
scientifically hardened Swedish surg- 
ical steel blades with the scalpel 
edge. 

Stock up with Marlin blades now! 
Buy this “wholesale” package at the 
present volume price. You’ll have 
blades for a year or more, depending 
on how tough your whiskers are. 
Moreover, with your blades costing 
so little, you can enjoy the luxury 
of a new one as often as you like. 

MONEY-BACK GUARANTEE 

Order a package of Marlin blades 
today. Use five, comparing them 
critically with any you’ve ever used, 
at ANY price. If not wholly satis- 
fied, return the rest of the package 
to us, and we’ll instantly refund your 
dollar, plus postage. 

Pin a dollar bill, check or money or- 
der to the coupon below and mail to- , 
day for your big, “wholesale” pack- 
age of Marlin blades. You can’t lose 
under our liberal, money-back guar- 
antee. ACT NOW, and we’ll pay the 
postage! 

Canada; 6236 Kotre Dame Street East, 
Montreal 

Price in Canada; 60 Blades for $Z.OO 



iTHE MARLIN FIREARMS CO. 

83 Willow Street. New Haven, Cenn. 

I enclose $1.00, for which please send me 
a package of 80 Marlin Surgical Steel Razor 
Blades, double edge style. I understand 
that, if I do not like Marlin blades after 
using five, I may return the balance to you, 
and you will refund the full purchase price, 
plus postage, (If you prefer order: 

40 for SOc □ 160 for $2.00 □ 


Name 

Street Address .. 
City & State 
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iNVENTiON 
and fhe LAW 


A ROOK OF CONSTANT VALUE RY 

Harry Aubrey 
TOULMIN, Jr. 

Member of the Ohio Bar, 
A.S.M.E., S.A.E., etc, 

THIS NEW BOOK is a practical man- 
ual on patenlable invention, for en- 
gineers, executives, attorneys and die 
interested layman. 

What is Invention? What is not In- 
vention? What is Design that is not 
Invention? Various chapters state the 
PiULES and the ANSWERS, based up- 
on decisions of the courts in over 700 
cases. This treatment, clear and under- 
standable to layman and lawyer, gives 
the correct answers to questions con- 
cerning patentability of a particular 
“invention.” By means of complete 
cross-reference indexes, answers to any 
problem on a given invention subject 
may be immediately located. 

Other chapters: Background of In- 
vention; General Characteristics of 
Invention; Complete List of all Arti- 
cles on Invention in English, German 
and French. Bound in cloth, 347 pages 
6x9 inches. $5.00. 


PRENTICE-HALL, Inc. 

70 Fifth Ave., New York, N. Y. 

Please send me Toulmin’s Invention and the 
Law for free examination, I agree to return 
book within five days after receipt, or send 
check or money order for $5.00. 

Name 

Address,...,,,.,,.. 

City. 


.ship. It is expressly prepared for use in 
schools and colleges but will inleiest every 
lover of wdd life. Eineigvncy Conservation 
Committee, 73-i Lexington Avenue, New 
Yorh.—Smgle copies 10c each; 12 copies 
I or $1.00; 100 copies for $7.50. 


The British Railways, by Alex. Newlands, 
is a book of 134 pages with stiff board 
covers that tells in considerable detail the 
story of transportation from the days of the 
pre-hrstoric highways — mere paths — tlrrouglr 
lire Roman roads and canals, to the rail- 
ways of today and tomorrow. Longmans, 
Green and Co., 114 Filth Avenue, New York 
City.— $3.15 postpaid. 


Kitchen TempeuaturE-S, by Anne Pierce, 
tells lire story of controlled heat and 
cold and their contribution to kitciien effi- 
ciency and comfort. It also gives many 
hints as to the proper arrangement and 
use of kilclien equipment. The Tempeiatine, 
Reseat rh Foundation of Kelvinutor Corpora- 
tion, 420 Lexington Avcnue,N. Y. C, — Gratis. 


Excluding Birds from Reservoirs and 
Fi.shponds deals with a proldein ihal be- 
sots everyone who endeavors to raise flali in 
either large or small outdoor ponds, llliis- 
lialed with photographs and drawings. 
SnpeiiuleiHleni of Docinnenls, Government 
Piinting Office, Wasliingloti, D. C.~-5 rents. 


The Oriental Institute of the Univkr- 
siTY OF Chicago is an illu.stialed liund- 
liook clescrihing (he scope, piirjiose, and 
history, as well as the field work of a iioterl 
archeological institution which tmiintain.s 
several expeditions in the Near EuA.—Thc 
Oiiental InstUiite, University of Chicago, 
Chicago, Ill.~35 cents. 


United States Skctional Aeronahticat. 

Charts now cover the entire United 
Stales. Each of the charts is approximately 
40 hy 20 inches in size, representing an area 
about 300 miles hy 150 miles. They are de- 
signed especially for cross-country air 
navigation. For details and finding sheet 
address lire Diteciur, Coast and Geodetic 
Survey, Department of Commerce, Wash- 
ington, D, C, 


PoNTALiTE is a small 16-page folder dial 
gives the physical, thermal, and other 
properties of a new plastic material for 
industrial use. Among other desirable quali- 
ties, Ponlalite can he obuined in a form 
as clear as glass or in various colors. Write 
for Bulletia 237B, Scientific American, 24 
W cut 40th Street, New York City.~3 cents. 


American Planning and Civic Annual 
is in reality two boohs bound in one .set 
of board covers. The first section, 248 pages, 
gives a record of recent civic advances. Tho 
second section, 170 pages, deals with plan- 
ning for city, state, region, and nation- 
wide civic progress. American Planning and 
Civic Association, 901 Union Trust Build- 
ing, Washington, D. C.—43.00. 


PiCTOGKAPHS AND PeTROCLYPHS OF THE 
High Western Plains, by Prof. E. B. 
Renaud. A hook concerning Indian picto- 
graphs, their nature, meaning, age, location, 
and so on, in the regions of Colorado, Wy- 
oming, South Dakota, and New Mexico, 


geiiPial information on this subject. Dcpait- 
ment of Anthiupology, University of Denvm, 
Dcniwi, Coloiado . — 75 rents. 


Subcrade Drainage for Modern Road- 
ways deals with the necessity for and 
methods of obtaining a dry, stable sub- 
grade. A number of pliotograplis and com- 
prehensive drawings illustrate the 32 pages 
of text. Armco Culveit Munufactnreis ds- 
sociatiun, Middletown, Ohio.— Gratis. 


A History of the New York State Col- 
lege OF Forestry at Syracuse Uni- 
viHisiTY, in 176 pages plus a map of New 
Yoik State, outlines in detail the history 
and present activities of the college. The 
Neiu York State College of Forestry, Syra- 
cuse University, Syiacuse, New York.— 
$ 1 . 00 . 


Trarsiiootinc Hints give.s infonnalion of 
value to shotgun sliooleis who are striv- 
ing to improve their scores. 32 pages of 
suggestions by experts. E. 1. tin Pont de 
Nemours & Company, Inc., Wilmington, 
Delaware. — Gratis. 


lIoMEs OF Enduring Beauty ry Weather-"* 
HE, ST deals specifically with the use of 
siaint'd .shingles fur homes. Shingles, when 
pniperly stained, have excellent weatlieiiiig 
(tiialitics and keep their jileaaiiig aiipearance 
even after long years of rise. Tim booklet 
gives many illii.slriUiiiim of shingled homes 
and describes .several stains anti opaqiu‘ 
coalings for exterior use. Write for Bulletin 
237C, Scientific Amermtn, 24 West 40ih 
Sliect, New Yoik City.— 3 cents. 


9-rNCH Workshop Pheclsion Lathe Cat- 
alog contains over 150 illiislralions show- 
ing now styles, fealiii'es, and applications 
of an up-to-date back-geared, screw-cutting 
lathe particularly designed for the home 
workshop. The Technical Service Depart- 
ment, South Bend Lathe Woiks, South 
Bend, Ind. — Gratis, 


Direotory of American Mineral and 
Gem Collectors and Collections, by 
Will. C. McKinley. The names and addresses 
of the followers of a growing hohliy. Win. C. 
McKinley, 730-B 4th Street, Peuiia, 111— 10 
cents. 


Railway Track Grinding de.scrihc.s and 
illustrates methods of recoiiclilioning 
railroad tracks so that they give the best 
possible service. It covers, first, building up 
of worn rail ends by welding, and then 
describes llie use of grinding equipment to 
produce a perfect finish. Wiile for Bulletin 
2371), Scientific Amermn, 24 West 40th 
Street, Neio York City.— 3 cents. 


Machine-Made Jobs deals with the subject 
of “technological unemployment” from 
a calm viewpoint that considers only facts 
and leaves emotion to those who attack the 
machine as a cause of unemployment. Ma- 
chinery and Allied Products Institute, 221 
North La Salle Street, Chicago, Illinois.— 
Gratis. 


Rail Service and Its Cost is an eight-page 
pamphlet specifically addressed to farm- 
ers who have a definite interest in cheaper 
transportation for their products. Associa- 
tion of American Railroads, Transportation 


LEGAL HIGH-LIGHTS 

Patent, Trademark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., LL.B., Sc.D. 

New York Bar 
Editor, Scientific American 


Whose Name? 

Y our right to use your own name is not 
without legal limitations. Thus if your 
name has been used as a trade name or 
as a trade mark for an article of commerce 
and has become well known as such (for 
example, Waterman and his famous ink), 
you can not use your name on a competing 
product without taking reasonable precau- 
tions to disassociate your product from your 
illustrious protonym. 

A hat manufacturer whose hat bears a 
name which has become indelibly associated 
with men’s hats, recently brought suit 
against a competitor having the same sur- 
name but a different given name. The com- 
petitor used his full name, that is, given 
name, surname and middle initial, in as- 
sociation with his product. However, the 
Court said that the surname had become 
so well known to the public in the manu- 
facture and sale of hats that it had ac- 
quired a secondary meaning and that it was 
necessary for the competitor, who was a 
newcomer in the field, to distinguish his 
product from the original seller of hats 
bearing that surname. The mere use of the 
given name and middle initial of the com- 
petitor was held to be insufficient to 
properly distinguish his product. In reach- 
ing this conclusion the Court made the 
following statement: 

“We do not understand that the right 
to use one’s own name is absolute unless 
fraud is consciously planned. A newcomer 
whose name will cause the public to confuse 
his product with that of an established 
competitor may he required ‘to take leason- 
able piecautions to prevent the mistake.’” 


Paper Patents 

T he patent statutes of the United 
States do not discriminate in any way 
between those patents which go into com- 
mercial use and those which, for one 
reason or anolher, are never commercially 
exploited. It is tie policy of the patent 
laws of many courjtries to penalize patentees 
who do not exploit their inventions. Thus 
some countries have provisions whereby a 
compulsory license) can be secured if a. 
patented invention 'is not exploited within 
the country within h fixed time limit. Other 
countries have provisions whereby a patent 
may become forfeitiijd or may be cancelled 
if it is not commercially exploited. 

The policy of penalizing a patentee who 
does not exploit his ii^vention has not been 
incorporated in the ^nited States patent 
statutes. As a practical matter, however, 
the Courts, in suits for! patent infringement, 
distinguish between those patents which 


have never been commercially utilized) . In 
a recent case in the Circuit Court of Ap- 
peals for the Third Circuit, the attitude of 
the Courts towards paper patents was clear- 
ly stated as follows: 

“It (tiie patent) is now over nine years 
old and is still a mere paper patent. It is 
accordingly entitled only to a strict con- 
struction confining its scope to the partic- 
ular device disclosed.” 

The policy of the Coiurts is to construe 
strictly those patents which have not gone 
into use and, on the other hand, to give a 
moie liberal interpretation to those patents 
which have met with great commercial suc- 
cess. This attitude is both fair and logical 
because it is reasonable to assume that 
those patents which have met with com- 
mercial success are based on inventions of 
great merit, while those which have not 
gone into commercial use in all probability 
relate to inventions that have considerably 
lesser merit. 


Price Fixing 

T he American law has been traditional- 
ly opposed to any attempts to fix the 
selling price of articles of commerce. Ac- 
cordingly, die recent unanimous decision 
of the United States Supreme Court up- 
holding the so-called fair trade or price 
fixing law of the State of Illinois is of great 
impoitance. 

The Illinois statute purports to legalize 
contracts for the sale or resale of commod- 
ities identified by the trade mark, brand, or 
name of the producer or owner, notwith- 
standing that such contracts provide that 
the buyer should resell at a price stipu- 
lated by the vendor, and that the vendee of 
such a commodity in turn shall require, 
upon the sale to another, that the purchaser 
agree to resell at a price that is fixed by 
the vendor. 

The statute further provides that will- 
fully and knowingly advertising, offering 
for sale, or selling of any commodity at 
less than the stipulated price, is an act of 
unfair competition. 

The decision of the Supreme Court was 
rendered in two suits for unfair competi- 
tion, in which it was alleged that retail 
liquor stores had sold commodities iden- 
tified by the trade mark of the producer 
at prices lower than those stipulated by the 
producer. The retail liquor dealers contend- 
ed that the Illinois statute was in viola- 
tion of the Fourteenth Amendment of the 
United States Constitution. The Supreme 
Court rejected this argument and sustained 
the statute. 

About one year ago the New York State 
Court of Appeals decided that certain pro- 


It will be very interesting to see whether 
the New Yoik State Courts change their 
attitude m view of the decision of the 
Supreme Court. 

One point which has not been definitely 
decided by the Supreme Court decision is 
the validity of contracts made under such 
fair trade statutes which attempt to fix the 
resale price of trade marked articles sold 
in interstate commerce. Price fixing con- 
tracts affecting interstate commerce have 
heretofore been held to be in violation of 
the Sherman Anti-Trust Law. The State 
Legislatures can not, of course, legislate 
with regard to interstate commerce. Re- 
gardless of this, however, statutes such as 
this should prove to be an effective instru- 
ment in eliminating price cutting and in 
stabilizing prices. 


Flexible 17 Years 

A PATENT purports to confer upon the 
patentee the exclusive right for 17 
years to manufacture, use, and sell the ar- 
ticle, machine, or method covered by the 
patent. The owner of the patent, however, 
may inadvertently curtail the effective life 
of the patent. Thus where the owner of a 
patent fails to take action against an in- 
fringer and tacitly permits him to infringe 
the patent for many years and build up a 
large business in the patented product, he 
can not enforce the patent against that in- 
fringer. 

In a case involving patents relating to 
shoe manufacture, the ovi^ner of the patents 
failed to take action against the infringei 
for a period of over eight years and know- 
ingly permitted him to build up a large 
business based on the patented invention. 
Because of this delay the Court refused to 
grant relief to the owner of the patents, 
stating: 

“For a period of eight years defendant 
and its predecessor were lulled into secur- 
ity by plaintiff’s failure to sue. Plaintiff has 
failed to give satisfactory explanation of 
its inaction. At this late date after defend- 
ant’s investment it is inequitable that de- 
fendant should be called to account.” 


A Rose By Any Other 
Name 

C AN any one secure a legally protected 
monopoly on an odor? Hardly. How- 
ever, in suits for unfair competition one of 
the elements which the Court may take into 
consideration in deciding whether a manu- 
facturer has too closely simulated the mer- 
chandise and packaging of a competitor 
is the similarity in odor of the competing 
products. 

In a recent case in the United States 
District Court for the District of New 
Jersey, a manufacturer of a rather well 
known hair tonic alleged that a competitor 
was unfairly competing with him in sell- 
ing a product which simulated Ids hair 
tonic too closely. In reaching a decision the 
Court stated that it was necessary, among 
other things, to take into consideration the 
respective odors of the competing hair 
tonics. In this connection the Court stated 
as follows: 

“Plaintiff’s right to relief depends upon 
a combination of factors in which color, 
odor, bottle, and label play a part, and they 
must be so combined by a competitor as 



Books SELECTED BY THE EDITORS 


THE ART OF CONVERSATION 
B\ Milton Wright 

HILE there are many who don’t 
get ahead because they talk too 
much, millions feel inferior because they 
are inarticulate, or are inarticulate be- 
cause they feel inferior. The author of 
this helpful book, a former member of 
the staff of this magazine, is a perfect 
conversationalist, and he tells others in 
a practical way how to learn to appear 
ee[ua]ly intelligent. “Getting Started,” 
“Just the Two of You,” “When the Talk 
is General,” “Developing Repartee,” 
“How to Tell a Story,” “Learning to bo 
TactfuT’—these are some of the aspects 
of the art of conversation he deals with. 
No doubt this book would help some of 
the dumb-slruck to break the jinx of 
thoir trnuhleH and cause the full current 
of iheir lives to ilow ahead.— 12.65 post- 
paid.—'/. G. /. 

ENGINEERING AERODYNAMICS 
(Revised Edition) 

By Lieutenant Commandei Walter 
Stuart Diehl 

HEN “Engineering Aerodynam- 
ics” appeared in its first edition it 
immediately became the standard source 
of reference for practicing aeronautical 
engineers and students alike. The re- 
vised edition undoubtedly will have the 
same succe.ssful reception. A vast, al- 
most overwhelming body of aerodynam- 
ic knowledge has become available as a 
result of wind tunnel studies and air- 
plane construction. Commander Diehl’s 
task for many years in the Bureau of 
Aerodynamics has been to reduce such 
knowledge to the practical service of 
design engineers and his book renders 
the same service admirably to a far 
wider circle. The reader is not burdened 
with abstruse theories (although funda- 
mental principles are clearly set forth) 
but given the most up to date, complete 
and reliable information on applied 
aerodynamics in such form as to make 
it immediately ulilizable. An altogether 
admirable text, which is further enhanc- 
ed by numerous references and a fine 
index.— $7.25 postpaid.— K. 

PICTORIAL LIGHTING 

By William Mortensen 

I T has been a long step from the orig- 
inal uncontrolleci, light of the, sun used 
by jlhe,. first .photograpbpjt&^d, the ifitense , 


fundamentals of controlled lighting for 
the photographer and numerous photo- 
graphs and drawings showing how to 
achieve certain effects. — 12.15 postpaid. 
-A. P. P. 

THE NEW MAGICIAN'S MANUAL 
By Walter B. Gibson 

I F YOU arc one of those people who 
would like to shoot “the life of the 
party” for monopolizing the attention 
of everyone, do all you can to prevent 
him from getting a copy of this excellent 
book. It would make him too insuffer- 
ably clever. Better yet — get a copy your- 
self and beat him at his own game. This 
manual is a unique guide to parlor 
magic, containing complete and easily 
followed instniclions for over 100 mys- 
tifying tricks. Furthermore, it contains 
the actual apparatus (in a bound-in en- 
velope) required to do these tricks. In 
addition, there are programs and rou- 
tines foi the budding magician and 
samples of patter for those who are 
tongue-tied.— $3.25 postpaid. — F. D. M. 

THE RENAISSANCE OF PHYSICS 

By Kail K. Darrow, Ph.D,, Research 
Physicist, Bell Telephone Lahoratoiies 

D ARROW’S abilities as a popular 
writer are widely recognized. His is 
an unusually lucid style. In this book he 
discusses atomic physics: structure of 
the atom, mystery of waves and corpus- 
cles, transmutation, victory over the ele- 
ments, and the unity of nature, Readers 
who find that some of the jiopular at- 
tempts to render these subjects perfectly 
simple are a bit empty will like this 
book better, for it has quite a lot of 
substance to it. — $3.15 postpaid.— 
A. G. I. 

THE RIDDLE OF WOMAN 
By Dr. Joseph Tenenbanm 

T his is a scientific book but it man- 
ages to include plenty of things that 
make interesting reading on their own 
account— if you "get what is meant! But 
it is not one of the many extant “dirt” 
hooks which are deRberately labeled 
“scientific” only in order to get by vari- 
ous censors, including the one in the 
purchaser’s mind. The office speaker- 
out-of-turn calls it “a scientific book that 
isn’t soporific.” Here are some of the 
chapter beads: Woman’s Sex Psychol- 
og|; 'Urge in W^an; The Wife; 

The Unnaiatried Wife; The 




gin; The Spinster; The Psychology of 
Woman; The Angel, Gossip, Criminal; 
Witch; The Beautiful Woman; The 
Prostitute, Total, 465 pages. The au- 
thor's point of view is somewhat more 
cynical, realistic, and pragmatic than 
idealistic and emotional or traditional. 
But, even after reading the whole hook, 
this reviewer still doesn’t understand wo- 
men. — $3.70 postpaid.— N. G. 1. 

SECRET WRITING 
By Henry Lysing 

N O more can be said about this bonk 
than that it provides for code ad- 
dicts a vast array of cryptograms, codes, 
and other methods of concealing the 
actual meaning of written words. 118 
pages of compact information. — $1.15 
[lostpaid.— •//. P, P. 

RICH LAND, POOR LAND 
By Stuart Chase 

A STUDY of waste In die natural re- 
sources of America, which has been 
well received by most scientists who 
deal with this field of work, even though 
some aspects of it involve planned 
economy, the TV A and other things 
conceining which 26,000,000 of us some- 
times disagree with 16,000,000 of us. 
Whether we agree on these factors, all , 
do agree that our soil i.s our fundamental 
source of wealth, and that we shall be 
fools if we let it go to ruin. Mainly this 
hook is a study of basics regarding 
which most of us will agnai to agree. — 
|2.65 postpaid.— d. G, L 

HOW TO WRITE A MOVIE 

By Arthur L. Gale, Editor of “Mowe 
Makeis” 

O WNERS of amateur motion picture 
cameras all too frequently fail to 
gel the most out of their chosen hobby 
because they do not know how to pre- 
pare a simplified motion picture scenario 
which will enable thdm to produce films 
that have lasting interest. In this book ol 
199 pages, including an index, the auth- 
or has cleared the way and tells simply 
and concisely just how to proceed.-- 

$2.15 postpaid.—^, Pj p. 
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“Amateur Telescope Making— Advanced” 

(Formerly referred to as the 
“Supplement” and as “A.T.M., Vol. H”) 


Not a new edition of “Amateur Telescope Maldng,” but a brand new and 
entirely separate, companion volume, though printed and bound uniformly 
with it. This new hook has 57 chapters, 650 pages, 359 illustrations and over 300,000 
words. It is not recommended to beginners, as it follows logically after the first hook, 
“Amateur Telescope Making.” The following is an informal, running description of 
“Amateur Telescope Making — Advanced (‘A. T. M. A.’).” 


T he book is in two parts. Part I, with 45 chapters, is 
on practical construction. Part II, with 12 chap- 
ters, is on some of the more practical aspects of ob- 
serving. 

Parti: Chapters. (1) Everest — mirror making, de- 
scribing the author’s technie in detail. 45 pages. (.2) 
Composite authorship — figuring with small tools. 6 
pages. (3) Clark — making and using metal laps. 7 
pages. (4) Composite — metal mirrors and flats. 8 
pages. (5) Warner — refined methods of sleuthing for 
astigmatism. 6 pages. (61 Gaviola — mirror analysis 
by measuring shadows sidewise. 11 pages. (7) Burch 
— the new and promising Zernike test in full detail, 
17 pages. ( 8 ) King — ^making the Ronchi test quantita- 
tively. 5 pages, (9) Calder — the Hartmann test. 4 
pages. (10) Selby — making flats. Detailed, compact 
and meaty. 19 pages. (11) Selby — testing aspheric 
surfaces. 7 pages. (12) Selby — ^making rouge. 2 pages. 
(13) Porter — making eyepiece lenses. 6 pages. (14) 
Clark — making eyepiece lenses. Full, practical shop 
instructions, with formulae. 40 pages. Some of these 
longer chapters are in themselves the equivalents of 
small books. (15) Patterson— inexpensive eyepieces. 
5 pages. 

Also: (16) Taylor — practical working instructions 
for making the metal parts and mountings for refrac- 
tors. 20 pages. (17) Haviland — detailed instructions 
for designing and making objective lenses. 50 pages. 
(18) Kirkham — rifleman’s target scopes. 7 pages. 
(19) King — testing convex spheres. 3 pages. (20) 
Composite — collimation and adjustment. 10 pages. 
(21) Hindle — ^making a diagonal. 5 pages. (22) 
Composite — making setting circles. 16 pages. (23) 
Lower — telescope drives. 16 pages. (24) Composite 
— drives for larger telescopes. 7 pages. (25) Compos- 
ite — hand-wound drives. 7 pages. (26) Porter — on 
the Springfield mounting, which he has revised and 
improved. 6 pages. (27) Porter— making patters for 
Springfield mounting castings. 10 pages. (28) Per- 
son — molding and casting Springfield mounting parts. 
12 pages. (29) Mason — further sidelights on mold- 
ing and casting, 4 pages. (30) Porter— machining the 


Springfield mounting castings. 6 pages. This includes 
full-page dimensioned drawings of every part and 
atom. (31) Porter — motor drives, counterweighting 
and pier, Springfield. 5 pages. These 43 detailed pages 
nail the new Springfield down cold, from A to Z. 

Also these chapters: (32) Young — building a 19" 
refractor mounting. 17 pages, (33) Russell — Schmidt 
camera. 8 pages. (34) Wright — ^theory and design of 
Schmidt camera and other correcting lens aplanatics. 
9 pages. (35) Lower — building a Schmidt camera. 7 
pages. (36) Dali — camera obscura. 8 pages. (37) 
Bunyan — sidereal clock. 2 pages, (38) Souther — 
practical instructions for making a Synchronome pre- 
cision clock, accurate within a second a week. 19 pages. 
(39) Composite — micrometers. 13 pages. (40) Hay 
— chronograph. 7 pages. (41) Strong — coating mir- 
rors with evaporated aluminum. The most practical 
instructions for this work thus far published. 10 pages. 
(42) Composite — on silvering. 6 pages. (43) Scanlon 
— designing observatories. 20 pages. (44) Barnes and 
Brattain — slit mechanism. 3 pages. (45) Composite 
— shorts. 16 pages. 

A nd then, Part II, with: (46) Halbach — definite, 

■ systematized data on making organized observa- 
tions. 18 pages. (47) Halbach — recording timer for 
meteor observations, 5 pages. (48) Millman — ^meteor 
photography. 12 pages. (49) von Arx — practical stel- 
lar photography. 17 pages. (50) McFarlane and 
Clark — solar eclipse photography. 3 pages. (51) 
Steavenson — dewing of optical surfaces. 3 pages. (52) 
Dali — on limitations of vision with a telescope. 6 
pages. (53) Douglass — atmosphere, telescope and ob- 
server. 20 pages, (54) Pickering — reflectors versus re- 
fractors. 9 pages. (55) Composite — ^wooden tubes. 2 
pages. (56) Couder — dealing with spider difiraction 
4 pages. (57) Walkden — “richest-field,” low-magnifi- 
cation telescopes scientifically designed to reveal the 
maximum number of galactic stars per single view for 
each individual observer. 25 pages. Index. 

Of the authors listed above some are advanced ama- 
teurs and some (11) are professional. 57 chapters, 650 
pages, 359 illustrations. A practical book. 


“AMATEUR TELESCOPE MAKING -ADVANCED” 

(Edited by Albert (T. Ingalls) 

Postpaid $3.00, domestic; $3.35, foreign. 

\ SaENTiFic American 
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Some of our latest book bargains 


TITLE 


Ofiflliiol OUR 
Piihlhlier'S SPECIAL 
PncB PRICE 


Hydrogen Ion Concentration .15 00 , j!2.50 

Physical Cliemical Evolution . 2.50 1.00 

Colloidal Chemistry, New Con- 
ceptions of 2.00 1,00 

Colloid Chemistry, Foundations 

of 3.00 1.75 

Qualitative Analysis, Notes on. ,1.00 ,.50 

Optical Rotation of Organic Sub- 
stances 7.50 .. . 3.50 

Oil Refinery Specifications, . . 3,50 . 1.50 

Freezing Point, Boiling Point & 

Conductivity Methods . . . 1.25 75 

Tanning Materials with Notes on 
Tanning Extract Manufacture .6.00 1.50 

Logarillnn Tables (to Seven Deci- 
mal Places) 4.00 . 1.75 

Chemistry of Chemotlierapy, ... 13,00... 4.00 
Electrical Measuring Instruments 

and Supply Meters 4.00 . , ,1.75 

Atomic Theory, Recent Develop- 
ments in 3.50., , 1.75 

Modem Alagnetics 5-00 ,2.00 

Diagnosis, Manual of Practical 

Laboratory 2.00 , 1.00 

Interpolation (formulas) 8.00, 2.00 

Salts, Acid.s and Bases 3.00 ... 1.50 

Radioactive Elements and Iso- 
topes 2.50 . . 1.25 

Wave Mechanics of Free Elec- 
trons 2.50 .,,.1.25 

Optical Activity and High Tem- 
perature hleasurements 2.25 . 1.10 

Physical and Colloid Chemistry, 

Practical 2.00 .. .,1.00 

Industrial Furnace Technique .. 10.00.. . 3.00 

Long Vegetable Fibres 5.00 . . 2.00 

Wood, Lumber & Timbers iQ.QO . . 3.00 

Glues and Glue Handling, Mod- 
ern 3,00 .. 1.50 

Kiln Drying, Practical 3.00 . 1.50 

Machine Shop Practice, 20th Cen- 
tury 2,00 .. 1.25 

Magnetism and Atomic Structure 4.00 . 2.00 

Sanitary Entomology 10.00 . ,3.00 

Non-Metallic Mineral Products, ..4,00., ,,2.00 
Organic Laboratory Methods, , . 6.50 . 2.50 
Physical Chemistry, Lecture and 

Lab. Exp. 3.50.. . 1.00 

Nitroglycerine & Nitroglycerine 

Explosives 7.50. , 2.50 

Metallurgical Analysis 1,25 75 

Hygiene, Handbook of Practical,,.,! 50 .75 

Atom, Study of the 2,25. .. 1.00 

Ores, Methods for Analysis of 1.50 . . .75 

Geology, Elements of Economic . 3.25 1,60 

Chemistry, General 3.50.„. 1,50 


(To above prices add 20c for postage tor the first 
book, 10c for each additional book, For foreign 
countries add 35c for the first book and 35c for 
each additional book.) 
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CTEGOSAURUS, the 20-foot "pin-headed” dinosaur of 
the Age of Reptiles, from about 100,000,000 to about 

200.000. 000 years ago, had in its head a brain that weighed 
but ZVz ounces, and in its rear part a second brain! On 
its back were sharp plates of bone two feet high, for defense, 
and on its tail six heavy spines. This and all the great dinosaurs 
described by the zoologist, Roy Chapman Andrews, in the 
leading article of this number became wholly extinct roughly 

99.000. 000 years before man evolved. 
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50 Years Ago in 



TELEPHONE INFECTION— ‘‘At a meeling of the Caucasian 
Medical Society, Dr. A. P. AstvatzaHiroiT, of Tiflis, drew attention 
... to the danger of infection aiising from the promiscuous use of 
llie mouthpieces of public telephones. To prevent any accident of 
the Icind, he recommends that the mouthpiece should be disinfected 
every time after, oi, still better, before it is used.” 

FORTS— “Sir Flenry Bessemer proposes to obviate the enormous 
expense of ordinary armor plates for forts by casting in situ the 
whole face of a fort or complete turret in one solid piece of steel, 
with all its ports and loop-holes properly shaped and formed in tiie 
act of casting.” 

WHALES— (It has been calculated that) “a whale 80 ft. long, 
weighing about 74 Inns, and with a tail 18 fl. to 20 ft, across from 
the extreme ends of its flanges would rcijuire to exoreise a pro- 
lielling force of M5 horse power to reach a speed of twelve miles 
per hour.” 

ELECTRIC LIGHT— “The ciucstion as to electric, lighting popu- 
larity has always been one of economy. No one ever doubted that 
electric lighting would ha populat, hut many did doubt if it wmdd 
ever he cheap enough to be geneially used. . . . To-day tlie co.si of 
an electric lighting plant is le.ss than onc-half what it was six years 
ago, and there is every reason to believe that .six years from now 
almost an equal decrease in cost will have been attained.” 

MACHINE GUN— “Mr. Henry M. Stanley was compelled, a short 
time ago, to abandon his lecturing tour through this country, and 
was recalled to lake command of an expedition in relief of 
Emin Pasha. . , . Before leaving England he provided himself 
with one of Mr. Hiram S. Maxim’s 
automatic machine guns, and the 
illustration, which is taken from a 
photograph, represents the groat 
explorer in the act of firing the 
gun, while our compatriot, the in- 
ventor, is standing immediately be- 
hind the gun. . . . The action of the 
gim is automatic, each cartridge 
being discharged by the recoil of 
the shot preceding. The cartridges 
are placed in a belt, and the empty 
shells are thrown out in front of the gun, as shown in the photo- 
graph. The rate of fire is about 600 times a minute. With the 
shorter and smaller cartridges, such as are used in the U. S. army, 
the rate of filing would be about 700 shots a minute.” 

ELECTRIC RAILWAYS — “The Van Depoele electric street rail- 
ways seem to be taking the lead in this country, being now in 
operation, with much success, 
in the following places; Minn- 
eapolis, Minn., Montgomery, 

Ala., Detroit, Mich., Appleton, 

Mich., Port Huron, Mich., 

Scranton, Pa.; also in Toronto 
and Windsor, Canada. In a 
short time the company will 
have electric cars running in 
Lima, 0,, and Binghamton, 

N. Y. More miles of electric 
railways on this system are 
now at work than all other 
systems put together.” 


PEPPER— “The substance known in the pepper trade as ‘poivrette,’ 
or ‘pepperette,’ is . . , frequently used for the purpose of ‘fraudu- 
lently increasing the weight and bulk’ of commercial pepper.” 

ATOMS — “Among the most interesting re.sults of recent chemical 
investigation must rank our recognition of the fact that there exist 
certain so-called ‘img-shaped’ groups of atoms, like those of 
benzol, naphthaline, anthracene, and pyruhne, which are widely 
distributed and which are lorraed with exceptional readiness.” 

EPIORNIS — “The epiornis was probably a strictly terrestrial 
bird, inciipuble of flight. Nothing has been found to determine 
its conditions and way of existence, except 
some eggs and a few other semi-fossil re- 
mains ... its remains occur in recent allu- 
vial deposits, and from their recency arc 
classified as sub-fosslls. . . . Its egg is of 
gigantic size, as may be iiifcned from tlie 
mil. lls exact dimensions arc given by 
Do Clienii, in liis ‘Eneyelopedie, d’llisloiie 
Natiiielle,’ Paris, 187.1 Its largest diameter 
is 1.1.38 inchas, its .sn!a)le.st diameter H.Hfi 
inche.s. . . , The tliiekness of ihe shell is 
given by tlie same author as a lillle over 
one-tenth of an ineli.” 

FARM— “In the extreme soiitliwesl corner ol Louisiana lies the 
largest producing farm in the world. It runs 100 miles north and 
south, and many miles east and west, and is owned and operated 
by a syndicate ol Northern capilalrsts.” 

UMBRELLAS — ^“Jonas Hanway introduced the umbrella into 
England more than a hundred years ago. The people all made 
fun of him, hut maybe it was because they hadn’t sense enough 
to get out of the wet when it rained. There arc more than 7,000,000 
umbrellas made every year in the United Stales.” 

PRESERVATION — “A novel and valiialde application of photog- 
raphy has been made by the Century Company, combining the 
complete preservation of valualile copy agaiii.sl accidental loss or 
injury by fire nr otherwise with ihe greatest convenience in stor- 
age and handling. Over 25,000 sheets of copy of a work on Us way 
through the press, with interlineations, cnrieclions, and additions, 
have lieen photographed on a reduced scale of only 1 % x 2 in.” 

YELLOW PAPER — “The author contends that the yellowing of 
paper is due to an oxidation determined by light, and especially 
by the more refrangible rays. Dry air is another important con- 
dition for the preservation of paper. The author thinks that 
in libraries the electric light is inferior to gas, on account of the 
large proportion of the more 
refrangible rays present in the 
former.” 

PHOTOMICROGRAPHY- 
“The great value of isochroina- 
tic plates in microphotography 
(sic) has been demonstrated 
by Dr. Crookshank, who ex- 
hibited to the Royal Micros- 
copical Society of London 
micro-photographs (sic) ofbac- 
leria obtained without staining 
the objects with aniline,” 
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CARL D. ANDERSON 


AMERICA’S latest in Nobel Science 
Prize winners is quiet young Dr. 
Call D. Anderson, Assistant Professor 
of Physics at the California Institute of 
Technology, Pasadena. He is an entire 
pioduct of the California Institute cur- 
riculum, as he took his bachelor’s and 
doctor’s degrees theie. 

He further honors his Alma Mater 
by raising the number of Nobel Prize 
winners on her faculty to three. The 
other two are Dr. Robert A. Millikan, 
physicist, and Dr. Thomas Hunt Mor- 
gan, biologist-geneticist. No other edu- 
cational institution in the United States 
has attained an equal record so far. 

After receiving his Ph.D. in 1930, Dr. 
Anderson began at once the research 
project that was to bring him scientific 
fame. Foi some years, Dr. Millikan has 
conducted a strong program of cosmic 
ray research at the Norman Bridge 
Laboratory of Physics. Together, he and 
Anderson designed and constructed an 
apparatus for the purpose of investigat- 
ing the properties of cosmic rays. 

An adaption of the Wilson cloud 
chamber was used in conjunction with 
a huge electro-magnet to measure speeds 
and energies of particles ejected from 
the substance through which the cosmic 
rays passed. Electrically charged parti- 
cles between magnetic poles move in 
curved rather than straight lines, and a 
measurement of the radius of curvature 
enables their speed to be calculated. 
With this apparatus they observed high- 
speed electrons, many of which showed 
a powerful electrical charge. Months 
were spent studying the properties of 
these positively charged particles. Then 
Anderson inserted a lead plate barrier 
into the cloud chamber. Measurement 
of the track of a particle before and 
after passing through the lead plate was 
calculated to give definite information 
about the particle mass and electron 
charge. 

This arrangement proved fruitful. 
Anderson obtained a photograph in 
August 1932, showing a positively 
charged particle emerging with a lower 
energy after passing through the lead 
plate. Its path curved away from the 


regular paths of negatively charged 
particles ! The conclusion was that this 
must be a positive electron. Further 
studies strengthened the interpretation 
that a new kind of fundamental particle 
had been located. The account is given 
at some length in the chapter on ‘‘The 
Positron,” in Millikan’s book, “Elec- 
trons (+ and — ), Protons, Photons, 
Neutrons, and Cosmic Rays,” and was 
described in Scientific American, Aug- 
ust 1935, in a three-page article by Pro- 
fessor E. U. Condon of Princeton, where 
a photograph of the track of the positron 
was shown. 

At the outset of this piece of research, 
such a discovery had not been antici- 
pated. However, Dirac’s brilliant elec- 
tron-equation had predicted the possi- 
bility. The positron seemed to be the 
very particle corresponding to Dirac's 
“hole in space” hypothesis. 

It is a noteworthy coincidence that 
Dirac, who mathematically anticipated 
the positron, and Anderson, who isolat- 
ed it, were each 31 years of age when 


they received the Nobel award in recog- 
nition of their work. P. M. A. Dirac, 
well-known British scientist of Cam- 
bridge University, received the Nobel 
science award in 1933. 

Dr. Anderson has made still further 
contributions to the study of cosmic 
radiation by his research on the energy 
spectrum of cosmic rays and their en- 
ergy loss in passing through matter. In 
the summers of 1935 and 1936, he and 
Dr. S. H. Neddermeyer, a laboratory 
associate, took their elaborate apparatus 
to the top of Pike’s Peak and to Panama. 
They obtained excellent photographs on 
these trips. 

“I intend to continue in the same 
field,” Dr. Anderson enthusiastically 
states. “There is still so much to be 
learned of nuclear physics.” 

This boyish looking young professor 
declares himself to he totally without 
hobbies, and insists that he doesn’t do 
anything. But his very approachable 
manner brands him as one of the more 
human scientists . — Susan Hartley. 






All Intriguing Problem of Science and History 

O N this pa«c aie Lw(i ph»»- 
l()gi’a])hs which pro- 
vide the sul)jo('l of lire 
article on pafte 162, by Lh(‘ 
biolotiisf, Profcssot Vijinon. 
The one at the left shows a 
14'foot leiiplh ol linen edolli 
on which are fiuures thoiiphl 
jjy some to he the inn)riiiN 
of Chiisl. 

The hypotiu'sis is lhal 
Cluisl, afU'r piolonoed suf- 
fering and death, was laid 
(01 one half of ibis linen and 
the other half was folded 
over lengthwise-— note the 
corresponding, inverted fig- 
ure of a back at the top. 
The fig ures have been ex- 
plained by nalmal chemical 
causes. During intense suf- 
fering the perspiiation con- 
tains inci eased ainounls of 
urea. Lalci this lueaks 
ilown into water plii.s aiii- 
ni 0 n 1 u m c a i h o n a I e , 
(NIli)oCO,i. the latter again 
breaking down and giving 
off iho gas Nlhi ammonia, 
Tile linen Shioiid was im- 
pregnated will) powdenxl 
medical al(K‘s (Jlocs soi'o- 
liina) us(!d as a pieserva- 
live. Ammonia leacts with 
this. Thus were produced 
the brown stains in the fab- 
lie. There is no pigment. 

The left-hand illustration 
slmw.s tlie Shroud as it ac- 
tually appears. Tito l)lack 
marks wete caused iry a fire 
wliicli scorelied I lie Hliroud 
while folded. Tlie wliite tri- 
angles arc patidii's inserted 
where the Sliroud was 
linrned tlirougli. 

The nglit-liand illustra- 
tfon IS a reproduction of the 
negative of a photograph of 
the Shroud, Since the origi- 
nal figure is a negative, the 
negative of its pliotograph 
becomes a positive. Only 
with the age of photography 
has it been possililo to liring 
out the much more vivid 
positive imprint wliich many 
believe to be Christ’s. 

Two prolilems involved 
are: First, is this the chemi- 
cally produced imprint of a 
being? Second, a liistori- 
cal problem: Was that lie- 
ing Christ? Professor Vig- 
non confines his article to 
these scientific aspects of 
thd question, 





Figure 1; Brontosaurus as depicted by the scientific artist Charles R. Knight after detailed study of the fossils 


Consider the Di 


NOSAUR 


He Was Long of Body Lut Sliort of Intellect, and 
He Died Out— Just Wliy, We Do Not Know ... There 
Were Dozens of Typesof Dinosaurs.. .How We Know 

By ROY CHAPMAN ANDREWS 

Director, The American Museum of Natural History 


rnUE cartooiiisl’s jiictuie uf a gigan- 
tic creature peeking into the second 
story window with an expression of 
expectancy on its rather benevolent face 
is the popular conception of a dinosaur. 
Biontosauius, the Thunder Reptile 
(Figure 1), is the usual subject for the 
.sketch. He was pretty big— 65 to 70 feet 
long, weighed about 25 tons, and ate 
several hundred pounds of vegetable 
food each day if he could get it. He was a 
^giant in size, but a pygmy in intellect. 
The smallest human brain that can exist 
with reasoning powers is two pounds. 
The brain of the Thunder Reptile was 
not much bigger than a man’s clenched 
fist although the animal itself weighed 
more than 300 times as much as a man. 

But Biontosaums, although the most 
popular, was only one of the dinosaurs. 
The largest of all was the Brachiomarus 
of Colorado and German East Africa, 
100 feet in length ; the smallest was hard- 
ly larger than a chicken, 
named Anchisaurus (Figure 
3). Two years ago Dr. Bar- 
niiin Brown discovered one in 
Montana about the size of a 
jack rabbit! 

Some dinosaurs were plant 
eaters ; others ate only flesh. 

Some lived on land; others in 
water. There were those that 
walked upright on two legs 
and dinosaurs that crawled on 
all fours. They dominated the 
earth during the Age of Rep- 
tiles in every continent. 

We don’t know why the 
dinosaurs disappeared, but 
the fact remains that at the 


close of the Age of Reptiles none was 
left. Of course there are theories. Bron- 
tosaurus and his relative, Diplodom 
(Figure 8), for instance, floundered 
along the shores of inland lakes and 
rivers, living partly in tiie water and 
partly out. They had to find several 
hundred pounds of vegetable food a day 
to nourish their gigantic bodies. ^Tien 
the lakes dried up they died. They were 
too highly specialized to change their 
habits; too big to migrate. With their 
tons of flesh, small heads, and feeble 


teeth, it is obvious that they had been 
reared under such special conditions 
that they could not adapt themselves to 
even a slight change in the world about 
them. 

Another theory is that the dinosaurs 
exterminated themselves. Until the Cen- 
tral Asiatic Expeditions, under my lead- 
ership, discovered dinosaur eggs in tlie 
Gobi Desert, it was not known how dino- 
saurs reproduced themselves. Dinosaurs 
are reptiles and most living reptiles lay 
eggs although some few give birth to 
their young alive, It was al- 
ways supposed that some, at 
least, of the many kinds of 
dinosaurs laid eggs, but in the 
hundreds of deposits of bones 
in vai'ious parts of the world 
no egg had ever been found. 
Strangely enough, right on 
top of the first nest of dino- 
saur eggs which we found in 
the Gobi lay the skeleton of 
a small dinosaur. It was only 
four feet long and toothless. 
There is every reason to be- 
lieve that it lived by sucking 
the eggs of other dinosaurs. 
Possibly it was in the very 
act of digging up tliese eggs 



Amphikiwi Dixouur BRONTOSAURUS 




rnvtforoit) DinOiAii' 

YftANNOSAURUS 

Prom W, D. Jlattliew, “Dtnoaaura” 

Figure 2; Five of the dinosaurs drawn to the same scale, 
which is aiveti by the topmost animal— about 65 feet 
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when it was overwhelmed hy a sand- 
storm and was buried on top of the nest 
it had come to rob. This group of tooth- 
less dinosaurs may have become so nu- 
merous that they actually exterminated 
their relatives by eating the eggs as fast 
as they were laid. 

The first mammals were liny creatures 
not larger than a rat. Close to the spot 
where the first eggs were collected we 
found seven skulls and parts of skele- 
tons of these little mammals. It is thought 
that these tiny mammals materially 
aided the toothless dinosauis in their 
work of extermination hy eating the 
eggs (Figure 6). 

From the skeletons of many species 
of dinosaurs which are well preserved, 
it has been a simple matter for anato- 
mists to model the flesh and give an ac- 
curate representation of the animals’ 
appearance in life. Moreover, we know 
exactly what the skin was like of Tra- 
chodon, the Duck-Bill dinosaur (Figure 
5). In the sandstone of Montana im- 
pressions of the skin have been found. 
These animals apparenlly died and 
shriveled up before decomposition set 
in. Tliey were then covered with wind- 
blown .sand or else were swe[)l into wa- 
ter and overlaid with sill. The impres- 
sion of the skin which consisted of small 
irregularly hexagonal horny scutes is 
perfectly preserved over much of the 
body. 

T he great Duck-Bill was 25 feet long 
and sl(j()d 15 feet high. A thick, heavy 
tail helped to balance the huge body for 
the reptile walked on its hind feet; the 
fore limbs were much reduced. Widely 
distributed in Europe, Asia, and Amer- 
ica, it fed on lush vegetation in a semi- 
tropical climate. We even know its food 
for the impressions of fossil plants have 
been found with the skeletons. Like 
many reptiles, living and extinct, he was 
continually renewing his teeth. As soon 
as one was worn out another took its 
place. In the upper and lower jaws there 
was a reserve supply of about one thou- 
sand teeth arranged in layers. 

The greatest engine of destruction 
that has ever lived was Tyi annosaurus 


rex, King of Tyrant Reptiles (Figure 
4) . When standing erect on his two hind 
feet he was 18 feet high. The small fore 
limbs were equipped with enormous 
talons. The great mouth opened a yard 
wide and was armed with double-edged 
dagger-like teeth five inches long. Dr. 
Barnum Brown discovered a perfect 
skull of this huge beast and a fairly com- 
plete skeleton, which stands now in The 



Plum OulKini. ''Tlie OrlKtn iind Uvnlutlon ot 
Life, ‘ cimi'leuv Charles Krnhner’s Soil'. 

Figure 3: Anchisaurus, smallest 
of the dinosaurs. Brachisaurus, 
largest, resembled Brontosaurus 

American Museum of Natural History, 
dominating in death all the other huge 
creatures grouped about it, as it did in 
life. Its food was the (Icsh of other dino- 
saurs. We know that it and its smaller 
relative, AUomiinis, ton: I lie Ihwh from 
the bodies of the nianunoth Brotilosaunis 
for in the Museum wo have tlio skeleton 
of a Tlumder Reptile plainly sliowing 
the teeth marks of these gigantic caniii- 
hals. 1 tiflen stand beneath llie skeleton 
of the Tyrant Reptile and let my imag- 
ination drift to those days in the far dim 
past when the world swarmed with these 
nightmare creatures. It has a strange 
fascination, that beast. 

No other creature that lived was a 
match for the Tyrant Reptile, unless per- 
haps it was the three-horned Triceratops 
(Figure 4). He was a massive beast, 20 
feet long, weighing perhaps 10 tons and 
with a skull which projected backward 
over the neck like a fireman’s helmet. 
The neck, of course, is the most vulner- 
able point of almost any animal and 
when the Triceratops threw up his head, 
bringing into fighting position the three 
great horns, it also brought the helmet 
down on the neck covering it like a 
shield. Even the Tyrant Reptile would 


pause iDefoie launching itself on those 
murderous weapons reinforced by the 
defensive armor. 

Certainly tlie most bizarre of all dino- 
saurs were the Stegosauis or Plated 
Lizards [front cover. — Ed.]. They had 
tiny heads, heavy bodies, short legs, and 
long tails, armed on either side near the 
tip with two pairs of three-foot spines. 
From the end of the tail to the neck ran 
a series of large, thin, sharp-edged 
plates standing on edge. These plates 
are in pairs of approximately the same 
size but are placed alternately along the 
l)ack, an arrangement not known to oc- 
cur in any other animal. The ridiculous 
little head housed a brain so tiny that 
the creature must have had the absolute 
minimum of intelligence. The spinal 
cord doubtless took care of the mere 
mechanical functions of life. Moreover, 
in the sacral region the cord is enor- 
mously enlarged to a mass 20 times the 
size of the brain. When this discovery 
was announced hy Professor Marsh news 
hawks immediately seized upon the idea 
that the animal had two brains: when 
the (ine in the head decided that it would 
like to move the Ixidy liehind the pelvis 
it had to telegraph its desire to the “sac- 
ral brain” which then put the desire into 
action. It is an amusing suggestion 
wliieh may have had some elements of 
tiulh. 

D ozens of other types of dinosaurs 
leaped or ran or waddled over the 
earth in the incredibly ancient period 
which is known as the Age of Reptiles. 
No geologist likes to state how many 
years ago that was. They prefer to say 
“it was a very, very long time,” because 
the estimation of geological time even 
today is not exact enough to warrant 
positive statements. Yet it is a natural 
human desire to translate time into fig- 
ures. For many years the estimation of 
geological time was based on the rate of 
depo.sition of sediments at certain speci- 
fied places. For example, it it required 
50 years for an inch of sediment to he 
laid down, by measuring the thickness of 
the sedimentary rocks an estimate was 
obtained of the number of years it re- 



Ffgure 4: The ten-ton Triceratops (not related to the rhinoceros!) preparing for battle with Tyrannosaurus rex 
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Figure 5: Trachoion, the Duck-Bill. Painting by Charles R. Knight, presented 
to the Field Museum of Natural History, Chicago, by Ernest R. Graham 


1 quircd to form those strata. But this was 
obviously an extremely unsatisfactory 
determination for deposition does not 
proceed at the same rate in different 
places or at all times. Based upon this 
method scientists believed that the whole 
history of life covered only about 40,- 
000,000 years. No one could claim that 
this was more than an estimate, and a 
pretty unsatisfactory estimate at that, 
for it just didn’t give time enough for the 
amazing changes in the life history of 
the earth which fossils revealed had 
taken place. 

The modern criteria for the estimation 
of geological time are chemical. One of 
the most trustworthy is the radioactivity 
of igneous rocks. 

With the discovery of radium 38 years 
ago, a real “clock” appeared which has 
yielded remarkable results. The atoms of 
radium, and its parent element uranium, 
are explosive, forming other elements, 
the last of which is lead. If lead and 
radium are found in the same rock you 
may be sure that the lead was produced 
by the radium. Knowing how long it 
takes a given quantity of radium to form 
a given quantity of lead, the age of a 
rock sample may he determined by the 
proportions of radium and lead which it 
contains. The earliest rocks measured 
by the radium time clock indicate ap- 
proximately 2,000,000,000 years as the 
age of the oldest rocks. Probably life ap- 
peared about half a million years after 
the most ancient strata were laid down. 

The dinosaurs, of course, did not 
develop until long after life had started 
on the earth and in its waters. The dura- 
tion of the Age of Reptiles was about 
110,000,000 years- 

T HERE seems to be an idea that all a 
scientist needs is a single bone not 
only to build a skeleton but virtually to 
tell what the beast ate at his last meal. 
Certainly a good deal can be told from 
the teeth and from some bones, but it 
needs much more than that to reconstruct 
a skeleton. As a matter of fact, one usu- 
ally works backward. Until more or less 
complete skeletons of dinosaurs repre- 
senting different groups had been discov- 
ered it was impossible to do much recon- 
structing of imperfect specimens. Sup- 
pose part of a dinosaur’s skeleton has 
been found. The first step is to determine 
what were its nearest relatives among 
the already known forms. Once that is 
done, because the general anatomical 


structure of related animals is similar, 
the skeleton can be assembled without 
much fear of wrong determinations ex- 
cept in details. 

It is seldom that absolutely complete 
specimens are found. Some of the bones 
may have been dragged away by preda- 
tory animals; some may have been lost 
by water action if the beast died near a 
lake or wms swept into a river; often 
many of the parts have been crushed by 
earth movements. If one is lucky enough 
to have a front and hind limb the missing 
ones may be reconstructed by copying 
those which were preserved. Often one 
side of a skull is more or less intact and 
the other side can thus be built up from 
the parts we have. 

In the case of the Baluckitheriiim 
(Figure 7), a gigantic hornless rhino- 
ceros which my expedition discovered 
in the Gobi Desert, the skull was in 600 
pieces. Fortunately many of the massive 
parts were present and attached, thus 
giving a framework on which to build. 
Assembling those 600 fragments was ex- 
actly like doing a jigsaw puzzle. Bit by 
bit they were fitted together until all had 
been placed. But there were still gaps 
and these were modeled up to fit the 
general outline of the cranium. It took 
one man seven months to put that great 
skull together. But it was done so ac- 
curately that although two other skulls 
have since been discovered it has not 
been necessary to make more than minor 


readjustments in the original specimen. 

Even if we have only a few teeth and 
some of the important bones there is 
still a great deal of general information 
about the animal that can be gained 
from their study. Leg bones are most 
often preserved, for they are heavier and 
less easily broken than other parts. If 
the bones are solid it means a sluggish 
creature or one of more or less aquatic 
habits. If they are hollow it indicates 
certainly an active land animal. If the 
hind legs are disproportionately long 
the inference is that the beast walked 
erect. Even one tooth will tell a lot. Cer- 
tain kinds of food always demand defi- 
nite tooth structure. A sharp-pointed or 
double-edged tooth could not be used 
for eating grass; therefore we know 
that the animal was carnivorous. A claw 
may give a definite hint, A blunt claw 
is decidedly not adapted for rending 
flesh; it suggests a creature with an 
herbivorous diet. If the claw is pointed 
downward it tells that in the living ani- 
mal the sole of the foot was a thick, soft 
pad. Foot bones are among the most 
useful of all for giving bints as to the 
sort of animal that wore them, while 
vertebrae and ribs are of but compara- 
tively little help as story-tellers or in 
determining the relation to living or 
known forms. 

Such great collections of fossils now 



Figure 6; Litde David 
whips big Goliath. Jaw, 
1% times natural size, of 
an early mammal that 
may have helped wipe 
out the mighty giants in 
the world of about 100,- 
000,000 years ago, and, 
left, a single tooth of 
Tyrannosaurus, % size 
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Figure 7: Baluchitherium, not a dinosaur (reptile) but a mammal. Not even a 
contemporary of the dinosaurs, for it thrived only 35,000,000 years ago 


exist that it is seklmn tliat a siieeimeii is 
■ discovered which docs not show a defi- 
nite rclatioiishiiJ to known forms. If 
that rare event does lake [ilaee we do 
our best to learn as nuich as possiljle 
fi'oni the remains in hand and then wait 
until more complete Hpecimens turn up, 
as they arc almost sure to do evouLiially. 

In the case of ihe Bdlut'hllhei ium, C. 
Forster Cooper of Camlniil>ic, England, 
found the lirsl remains in Balucliistan. 
India, in 1911, They consisted of only a 
few bones including one foot bone and 
two neck vertebrae. Yet from those few 
bones he concluded that they belonged 
to the largest mammal that ever existed 
and that the beast was probably an aber- 
rant rhinoceros. Thus the matter rested 
for 11 years until we discovered the skull 
and part of the skeleton of a similar 
individual in Mongolia. Cooper was 
proved right on all the deductions he 
had made from these few h()ne.s, 

T here is another way in which we 
are helped properly to pose dino- 
saurs which lived a hundred million 



Figure 9: Small pebbles in Prot- 
iguanodon mongotiense skeleton 


Imiis, Inuchiiig just the toes ol the front ■ 
feel, to the ground like a kangaroo. From 
tiacks in the snow the Indian can de- 
duce a chapter. Likewise the scien- 
tist from these ancient mud tracks. 

Footprints have been very valuable as 
aids in determining the correct attitude 
of several species of dinosaurs and in 
furnishing proof that some walked erect. 
In Belgium, where a great number of 
/guanodon skeletons, a species related 
to the Duck-Bill, have Ijccn found, the 
natural moulds of the [(;cL show that 
those dinosaurs walked like birds on 
the toes alone, and not flat-footed. More- 
over, they must have carried their tails 
well up from the ground, counter- 
halancing the body, fur otherwise there 
would have been a continuous furrow 
])eLwecn the footprints. Where some of 
the shoil-limljcd dinosaurs waddled 
alotrg the tail furrow shows clearly. 

Another glimpse of the personal 
habits of some species of dinosaurs is 
lurnished by the stomach stones which 
have been found associated with skele-*" 
tons. Chickcit.s and other birds we know 
swallow pebbles to help digest their 
food. Some small vegelahle-feeding 
dinosauis did the same. In the Gobi 
Desro'l we foimd the compltile skeleUm 
of a small dinosam' heaulilully preserv- 
(‘(1 in red sandstone. It lay slrclehed out 
just as i! Jmd diiid. In llie alidomirial 
region right where the stomach lay was 
a neat liLlle group of well woin, rouirded 
pebbles which had undouhtedly been 
swallowed by the reptile. (Figure 9.) 

When I watch the excavation of a 
dinosaur skeleton or a (piarry, I always 
think that it is like translating a book 
from a little known language. For those 
who can read it the story of the rocks is 
often as plainly written as though it had 
been inscribed in stone. Every lime a 
new creature is discovered it adds a few 
more words to the history of life upon 
the carlb which we are endeavoring to 
translate for all to read. 


years ago. That is by the tracks which 
have been left in soft mud of some long 
vanished lake bottom, on the bed of a 
river, or the sands of an ancient sea 
shore. 

The finest dinosaur foot prints in 
America are from the Connecticut Val- 
ley. The estuary was subject to great 
fluctuations of water level, stretches of 
the flats being left dry and again cover- 
ed by turbid water which deposited mud 
on the bottom. During the dry periods 
dinosaurs wandered along the muddy 
shores, leaving behind them hundreds 
of tracks of many different kinds and 
sizes. Strangely enough, they all lead 
from west to east as if the animals were 
following a well defined. route to their 
feeding grounds. Some of the tracks 
show clearly where a dinosaur squatted 
■ down to re^ii or ; walked slowly, da, iall , 
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■I?|to;raph t(y Arterlcsn Museum pt NalW’histoi^*^' 

Ffgarh Si i&fp/odpcaj,,, resembling Brontosaurus but longer and swifter moving 



No Limitations 

L ooking back upon that momentous 
> naval date, January 1, 1937, with 
the bewilderment of minds engrossed in 
weightier problems of tbe day and hour, 
all except the most rabid pacifists are 
rather ashamed of their dire naval 
prophecies of that date. It was to have 
been the beginning of the end of civili- 
zation, for tbe several naval limitations 
treaties expired on midnight, December 
31, and hark ye! “tomorrow will begin 
a monstrous naval building race which 
will spell ruin to the world!” The ex- 
perts were as guilty of this calamitous 
logic as were radio commentators and 
newspaper columnists and writers. 

We say “looking back” as though 
New Year’s Day were long past. It is! 
In terms of world events, it is almost for- 
gotten in the mad rush of crisis after 
crisis. The few actual weeks tliat have 
passed have served to show that the 
tuns of newsprint used in predicting a 
world naval upheaval were wasted so 
far as any effect upon the public is con- 
cerned. Naval boards go ahead with 
their ship plans, will lay down new 
ships, will build efficient, well-rounded 
fleets “for national defense,” while the 
people (of every nation) go about their 
business of recovering from a depres- 
sion, “sitting down” in factories, parad- 
ing on Unter den Linden, riding on 
snow trains, uplifting Ethiopians, kid- 
napping their boss-generals, working 
bard, killing their brothers, and med- 
dling in the private lives of everybody 
else. To this varied mob, navies don't 
seem to matter ; the feeling seems preva- 
lent that war vessels will be built any- 
way, so why let tbe question disturb! 

There is a doubly tragic fact. No 
matter how much effort is expended to 
prevent it, war vessels ivill be built; 
and, except for a few sincere believers 
in limitations, individuals and countries 
briefly pay lip service to the limitations 
theory for expediency’s sake and then 
complacently abandon it. 

The United States, with all her faults 
(and may we enter here a modest denial 
of the holier-than-thou accusation!), 
more closely lived up to the letter and 
the spirit of the several naval treaties 
than did any other nation concerned. 
¥e sincerely believed in the practica- 
bility of limiting navies by agreement 
among the nations. We still do! Others, 
not quite so sincere; vacillating in their 
theory of government; peculiarly jeal- 
ous of national honor; deluded by their 
own npnsip of imnortance ; or (to be 


fair] forced by tbe actions of other na- 
tions — for these reasons, others caused 
the Irreakdown of all efforts to achieve 
naval limitations. 

Seven nations are now powers on the 
seas— or are prospective powers. Besides 
ourselves, they are Great Britain, 
France, Japan, Italy, Germany, Russia. 
These seven are all building new ships 
outside the former limits of the treaties, 
or are planning to build. Tbe eost to 
some will be ruinous, as the predictions 
stated. But perhaps it is a good thing; 
perhaps it will save civilization. Para- 
doxical? Only on the face. Some of us 
can outbuild the others two to one, or 
ten to one if need be ; and w’e who can 
afford the race are the ones, fortunately, 
who most desire limitatiorrs. The others, 
their backs broken under the enormous 
burden of expense involved, may sue 
for stoppage of the race. Then may come 
that lasting international accord that 
will bring the world closer to the peace 
for which it has striven so hard and 
seemingly so futilely these past few 
years. 

Coals to Newcastle 

ROGRAMS of “swing” music broad- 
cast on short waves from a German 
station for the special benefit of Amer- 
ican listeners provide the keynote of 
an anomalous situation that might be 
laughable if it did not have more serious 
aspects. The development of short-wave 
broadcasting— reflected monthly in the 
“World-Wide Radio” department pub- 
lished in this magazine— has opened 
avenues of communication that have far- 
reaching possibilities. Leaving aside the 
obvious opportunities for spreading in- 
sidious propaganda — a first thought in 
these troublous times in European pol- 
itics — there are the more important 
phases of knowledge and culture that 
can be developed for the masses by 
means of short-wave programs. But 
these programs must be planned with 
an eye to these phases, and should not 
include such things as “swing” music 
for American audiences wdio are surfeit- 
ed with this type of “entertainment” 
from their own stations. 

When we consider that 6,700,000 ra- 
dio receivers in the United States are 
capable of receiving short-wave pro- 
grams from all parts of the world, it 
is easy to visualize the potential audi- 
ence for foreign programs that are ade- 
quately planned to offer something 
worthwhile. Station directors in far-off 
lands will do much toward making their 
stations famous, and at tlie same time 


will do a notalde service in bringing to 
tbe world a better understanding of 
their native lands, il they will so arrange 
those programs directed especially to 
foreign audiences that the music and 
other features will enable tbe listener 
for the nonce to tiansport himself, as it 
ivere, to the land where the program 
originates. Odd native musical instru- 
ments, folk songs, current events with 
a commentation in tbe language of tbe 
country to which the program is direct- 
ed — these are some of the first-thought 
possibilities. 

The few attempts that have been 
made in broadcasting cultural programs 
from foreign stations show what can he 
done, given the proper start. Our own 
powerful short-wave stations would do 
well to initiate a series of programs 
based on American life, culture, and 
progress, ratlrer than to rebroadcast 
some ol the commercial “plug” pro- 
grams that clutter our broadcast band 
today. Such “plugs” bold little interest 
for foreign listeners, and only serve to 
give a distorted view of American life 
to these listeners who constitute the 
large majority of the audience. 

Inflation, or Deflation? 

H as the expanding universe hy- 
pothesis, even now but a few years 
of age, already reached tbe limit of its 
own expansion or inflation and begun 
again to contract or “pull in its horns”? 
There are signs on the horizon that 
what unfriendly critics of recent trends 
in science have called the maddest craze 
of all is scheduled soon to make way 
for a return to what they would regard 
as a saner point of view, a static uni- 
verse hypothesis. This, of course, would 
vastly please all those (and there are 
many) who foolishly attempt to judge 
scientific matters merely according to 
their own intuitions of what “makes 
sense” and what doesn’t. The same peo- 
ple often object to relativity on similar- 
grounds, hut such grounds come pretty 
close to being mere wishful thinking. 

Science, however, must always be like 
a hound dog, faithfully following the 
scent wherever it leads; and in decid- 
ing which scents to follow, the evidence 
of actual experiment or observation (the 
scientific method) is the final guide. 

Therefore, whether some of us hap- 
pen to like an expanding universe, or 
whether we find a static one more pleas- 
ing, is of little real consequence. There 
is hope that the 200-inch telescope will 
finally settle the matter— and by the 
scientific method. 




What Brings 
Them Home? 


By JOHN FRAZIER VANCE 

iN August J5, 1931, at Arras in northeastern France, a 
homing pigeon was released to see whether he could 
find his way back to Saigon, Indo-China, 7200 miles 
away. He arrived at his home loft on SepLendi'.-r % just 
24 days after his takeoff. In comparison with this Immitig 


feat, the records of other birds pale into in'igt'.ificance. 
Previously, an unoflGcial world’s record had bci'n 
claimed for Old 1303, a New York City hlrd that 
found his way back to his loft in Brooklyn from 
Caracas, Venezuela, 2200 miles away. He 
was thought to have hitch-hiked part of 
the way on steamships in the gulf and 
coastal trade. Then there was 
a United States Army 
pigeon that flew from 
Vancehoro, Maine, 
to his home loft in 


"Always Faithful,” Sig- 
nal Corps homing pigeon, 
gold medal and award winner 


San Antonio, Texas, a distance of 2100 
miles, or across most of the country. 

However, once a pigeon has been car- 
ried outside the circle within which he 
might be expected to recognize land- 
marks, distance becomes a marvel of 
stamina as well as of instinct and in- 
telligence. Breeding for brawn is a sub- 
ject about which something is known. 
The marvel of the homing instinct is, 
however, quite another matter, Nobody 
knows how to account for it; some 
pigeoneers even deny that it exists. 

Among these is Thomas Ross, the 
pigeon expert of the Fort Monmouth, 
New Jersey, Army Signal Corps Train- 
ing School. In his opinion, a pigeon’s 
ability to find its way to its home loft is 
merely a result of training. Teaching 
him from the time he is first ready to 
leave his nest that food will be found 
only in the loft establishes his first im- 
pelling association. When mating time 
comes, the loft acquires another lure 
for the pigeon that is a monogamist and 
pre-eminently domestic in tastes and 
habits. Finally, when the young are 
hatched, the strongest bond of all is 
forged, and as pigeon parents share 


equally the responsibilities of squab- 
raising, the nesi within the loft becomes 
the pole of the parents’ private world, 
and they are drawn by it as invariably 
and irresistibly as is the needle of a 
compass by the magnetic pole, 

“^HESE three things: feeding, mat- 

-I ing, and raising their young,” says 
Mr. Ross, “are the chief motives which 
bring pigeons home. So what is popular- 
ly called the ‘homing instinct’ is not 
really an instinct at all. It is largely an 
acquired trait and a matter of educa- 
tion.” 

However, those fanciers who insist 
that the homing instinct does exist point 
out that Mr. Ross has merely described 
three primary and powerful elements of 
the homing instinct and has not at all 
disproved its existence. For, they con- 
tend, every instinct is complex, and 
every instmetive animal reaction has its 
own end motivation. No one will dis- 
pute that a homing pigeon comes home 
because he has been taught that in his 
home loft he will find food, his mate and 


offspring. And pigeons are charac- 
teristically so stupid that it takes 
patient and persistent training to 
teach them to go directly to the 
home loft. But these facts do not ex- 
plain why or how a pigeon, taken hun- 
dreds of miles from home in a wicker 
basket in an express car will, when 
‘‘tossed,” spiral upward for some 20 
- muds and then streak off home- 
vaid at 50 miles per hour. 

In short flights over familiar 
tenilory (and most pigeon 
races are flown under such 
conditions) it could be that 
he sets his course by land- 
marks, that he spirals un- 
til he sees a familiar 
tree or steeple or pond 
and thereby gets his 
hearings. But a suffi- 
cient number of suc- 
cessful flights are made 
every year over routes 
entirely new to the com- 
peting birds to demon- 
strate that the homing 
pigeon has a unique ability 
al pathfinding that cannot he 
i'X)'laincd so easily. 

Thi- ability was recognized at least 
u- long ago as Solomon’s day, hut its 
explanation has consisieiitly eluded fan- 
cLi'it and scientists. Today no one can 
tell you why a homing pigeon comes 
home. Rut it may be that we are on the 
threshold of finding out, for certain 
things are known about 
homing pigeons and what 
they can do. Of them, the 
most important are: 

First: The homing pigeon is 
the only type which possesses the 
homing ability In any useful degree. 

The carrier pigeon’s name is de- 
ceptive; he is now only a show bird. 
Racers and carriers now are all homers 
— they are racers when racing, carriers 
when carrying s(»mcthiug. 

Second: The homing trait has been 
greatly developed and the range of flight 
remarkably increased during the last 
few centuries by breeding and training. 
Basically, today’s homer is descended 
from the sturdy, far-ranging wild rock 
pigeons of Europe. But he is a cos- 
mopolite, indeed. Crusaders brought 
home with them to Europe veterans of 
the Pigeon Post of the infidel sultan 
Noureddin Mahoud; their descendents 
became famous as the English dragoon. 
The rock pigeon and the dragoon; the 
swift, low-flying ratta, a breed developed 
by the Mogul emperors of the East; and 
the India-born calumlet — all are ances- 
tors of today’s homer. (And, remark- 
ably, so also is the owl, one of the 
pigeon’s natural enemies.) These are 
the genealogical sources of his speed, 
his stamina, his sharp vision, his hom- 
ing instinct and, as well, of his stupidity 
and stubbornness. 
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Third: He may be trained in tins way 
(as he is by Thomas Rnss at Fort Mon- 
mouth) : As soon as the fledgling, or 
"squeaker.” is ready to leave the nest 
he is fed corn and peas within the loft 
at regular intervals. When he is six 
weeks old, he is taken outside the loft 
and put back in again through a trap 
door. He is immediately given corn and 
peas. This is repeated until an associa- 
tion is firmly established: inside the 
trap-door, food ! He is never fed outside 
the loft, and the corn and peas are al- 
ways lattled loudly in a tin cup as he 
comes through the trap. 

¥ HEN he ha.s reached the age of 12 
weeks, he is taken a little distance 
from the loft and released. Immediatelv 
he hears his corn and peas rattling in 
the tin cup in his trainer’s hand inside 
the loft. He listens for a few seconds and 
then flies in. Day by day he is released 
at increasing distances from the loft and 
he acquires the habit of entering through 
the same trap each time. 

When mating season comes, and later 
when the squeakers are born, the birds’ 
training is intensified. They are taken 
from the loft one at a time and taught 
by repetition that the mate and the 
young will he found ])eyond the trap 
door that leads to the corn and peas 
banquet hall. Fanciers always try to 
enter in races birds that are courting or 
setting or raising young. This is com- 
paratively easy in a loft of any size be- 
cause pigeons mate at any season. 

Fourth: Homing pigeons do not fly 
"bee-line” from the tossing point to the 
loft. They will fly around storms and 
fog, and will follow the easiest route. 
■- Fifth: They do not, as a rule, fly in 
darkness. In that they are quite sen- 
sible. For one thing, a pigeon that has 
flown at a speed of about 50 miles per 


hour from dawn to dark has well earned 
a night's rest; for antrther, his most for- 
midable enemies f after the thoughtless 
hunter who blazes away at anything that 
flies I come out at night. 

Sixth: The average life of a homing 
pigeon is eight to ten years, although 
some live to twice that age. Their best 
racing and carrying feats are performed 
between their second and fifth years. 

Seventh: They do not require a bird’s- 
eye view to find their wav home Staff 
Sergeant Herbert E. Smith, of Fort 
Monmouth, tells of an instance at Fort 
Bliss neai El Paso which demonstrates 
this fact. A bird released at some dis- 
tance from the fort did not return on 
schedule. Days later he returned walk- 
ing. In the interval he had lieen caught 
by someone who wanted to keep him. 

. and w'ho clipped his wings to guard 
against his straying away. But the bird 
came home anyway. 

Eighth: Their ears are similar to hu- 
man ears in that they contain a system 
of semi-circular canals. Some persons 
insist that through these canals flows the 
secret of the homing instinct. It must 
he, they say, that for the pigeon the 
aural canal does more than it does for 
man. It must be the center of his unique 
power, because if his ears are stopped 
or the canals injured he seems to lose it, 

Ninth: Pigeons generally, and the 
homing pigeon in particular, have 
remarkable eyesight. Their only 
blind spot is the 10-degree seg- 
ment directly behind their 
heads. Experiments also 


A setting hen homing pig- 
eon at the right; and, be- 
low, a pair of pin-feathered 
squeakers three days old 


tend to prove that pigeons can see raan\ 
times as far as human beings can. 

Tenth- Pigeons are baffled by radio 
broadcasting activity. Again and again 
instances have been reported in which 
well-trained birds have been confused, 
thrown off their course, nr even forced 
to abandon flight merely because a 
broadcasting station lay in their path 
Birds tossed from the roof of a broad 
castinff station while the station is idle, 
will go through their conveutional 2(1 
second spiral asceirt and start for home. 
But let the broadcasting begin and the 
iritds will circle helplessly for several 
minutes and finally settle to the ground 
again. 

So much for the things we know about 
the homing pigeon which may relate to 
his homing instinct. Armed with them, 
we can venture into the realm of sur- 
mise and conjecture in which science, 
on a speculative lead furnished by Har- 
lan T. Stetson, is searching for facts. 

The remarkable bird which flew from 
Arras to Saigon will he a helpfirl ex- 
ample for us. He traveled in a wicker 
basket in the hold of a ship around India, 
through the Red Sea and tire Mediter- 
ranean, He had no opportunity to select 
landmarks. He certainly could not see 


7200 miles! Either thing was impossible. 

But, suppose that the aural canals or 
some other part of the pigeon is in 
reality a living earth-inductor compass. 
That was the conjecture cautiously made 
by astronomer Stetson, who does not 
claim to know about pigeons hut who 
can explain the earth-inductor compass 
clearly. 

"On Lindbergh’s flight to Paris,” he 
says, “this renowned aviator made use of 
the so-called induction compass, which 
was merely a device utilizing a coil of 
wire carried by the airplane through the 
earth’s magnetic field. Thus it generated 
a certain amount of current, which in 
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Three heroes of the World 
War, of no particular pedi- 
gree. Top; "Spike”; and cen- 
ter: "Cher Ami” — both dis- 
cussed in the text. Bottom: 
"President Wilson,” a bird 
that, entrusted with an impor- 
tant message, arrived at his 
loft with a wounded leg and a 
bullet hole through his breast 


turn was recorded by a sensitive 
meter on the dashboard. If the * 
plane got off its course, this coil 
would cut through the magnetic 
lines of foice in a slightly different 
direction, resulting in a change in 
the amount uf current generated. 

This would at once he indicated 
hy the meter.” | 

Now, returning to the bird : 
wliich accouiplislietl the 7200-mile 
lliglil; // nature has given liini 
such an electro-magnetic device, 
all lire way from Saigon to Arras 
he would be busily recording the di- 
rection of travel in preparation for his 
homeward flight. Wlicn the bird was 
finally tossed on that ScjtLember after- 
noon, lie would have only to find again 
the direction in which he had hecn car- 
ried from Saigon, and then fly in the 
opposite direction to get home. 

It is a pretty hypothesis. It would ex- 
plain so many things. It would explain 
ivhy pigeons are confused by radio 
waves. It would explain why the El Paso 
bird found his way home on foot. It 
Would fully explain the homing instinct. 
But it can only lie proved by repealed 
experiments and observations, if at all. 

A nd whether it is proved or not, the 
- pigeon will go on performing his 
wonders with increasing frequency and 
efficiency in a world which is constantly 
finding more work for him to do. Today, 
the homing pigeon, one of the oldest in- 
struments of war, is Ireing more and 
more widely used for the preservation 
of human life, the dissemination of 
knowledge, and the practice of a harm- 
less outdoor sport in which competitors 
of all ages can participate on an equal 
fooling. In recent months pigeons have 
won life-saving honors in the fishing 
fleets off Long Island. Large numhexs of 
them have taken up the profession of 
journalism and often can get the news 
and even pictures through to head- 
quarters more rapidly than any other 
means of communication. 

And throughout the world there are 
literally hundreds of thousands of per- 
sons, wHo revel' ,m the hobby of ^igeqn: 





JuuimiTs City Editor, however. The 
ancient Greeks broadcast the winners of 
the original Olympic Games Jry pigeon 
post. Aird in 1850, New York’s news- 
papers banded together to set up a 
pigeon news bureau at Sandy Hook. 
Within a half hour after a boat’s arrival 
at Sandy Hook, this news was delivered 
to member newspapers in Manhattan by 
pigeons. This method was used for near- 
ly 20 years. 

In Milwaukee, Los Angeles, and San 
Francisco, pigeons are also used today 
for carrying the news in difficult cirenm- 
I stances. Spectacular recent 
service was rendered by hom- 
A ing pigeons in maintaining 

P communication with the orit- 

R side world when Pittsburgh’s 

R telephone service was deadened 

I during the flood. 

H Until comparatively recent- 

w ly, the sport of pigeon racing 

F and the art of training were 

largely confined to Belgium. It 
is to the Belgian immigrant" 
during the last quarter of the 
19lh Century that America 


racing. American racing pig- 
eon cnlhusiasls are organized 
in clubs, at least one of which 
will be found in every city oL 
any size ihrougboui lire conn- i 
try. They require lour differ- ! ■ j 

ent magazines to record their A; 

activities. In the 5590 pigeon s 
races flown under the super- ■ 1 

vision of the American Rac- ; 

ing Pigowr Union in 1935, - , I 

more than 1,200,000 Irirds ' • , 

ctrmpeled. ,, 

It was doubtless the discov- ; ' 
ery by Americans during war- 
time that transportation ol messages by 
homing pigeons was so fast and reliable 
( the Army Signal Corps reports that 90 
percent efficiency was maintained hy its 
flying messengers under fire) that has 
been responsible for the rapid devehip- 
meiil of pigeon lofts in the last few 
years. Even in New York City, where 
every type of communication known to 
modern science is more readily avail- 
able than anywhere else in the world, 
the pigeon has found a niche. Since early 
1935, the New York Evening journal 
has been using pigeons in gathering its 
news. The Journal’s ship news reporters 
take pigeons with them when they go 
to Quarantine, 14 miles down the hay, 
and release them with reporters’ dis- 
patches and films of arriving celebrities. 
These pigeons make the return trip to 
the roof of the Journal Building in about 
12 minutes, whereas publishers of rival 
newspapers must wait two hours until 
Hie , ship dpcki 'Npws-niMipg by pig- 


'v'fi , f > 

All I'ouvti'bji SiKiiul Coi’iia, IJ, S Ai’iny 

iges by owes her present knowledge ol the hom- 
vdiahlc lug pigeon and the breeds 'which have 
that 90 been developed here. 

1 by its In November 1917, the Adjutant of 
lat has the American Army authorized the es- 
evehip- tablishment of a Pigeon Section of our 
isl few Army Signal Corps, and the birds were 
where first used by our forces in the Aisne- 
own to Marne offensive, with mobile lofts near 
' avail- the front line. Seventy-two birds were 
world, employed, and in the period from August 
:e early 29 to Seplcmhcr 11 they carried 148 test 
Journal messages and 78 messages of vital im- 
dng its porlance, maintaining a 100 percent el- 
porters ficiency. So remarkable was their per- 
hey go formance in litis first trial, that 567 birds 
le hay, were used during the St. Miliiel drive, 
rs’ dis- Members of the famous “Lost Bat- 
ibrities. talion” of New York’s 77th Division 
trip to have particular reason to be grateful for 
a about the establislunent of the Pigeon Section, 
ff rival because it was a message borne by Ch£r 
■3 until Am that saved them from annihilation. 

P%‘ . carried 12 messages from 


eons liii^al wlfb the"' Yferdun to Rampont before he was dis- 
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cabled by a shot which tore off one of 
his legs. On that flight he continued to 
the loft at Rampont with the message 
still dangling from the bleeding stump. 
He was idolized by the service, of course, 
and retired as an honored veteran. 

Stories of remarkable performance by 
other pigeons under fire have frequently 
been told. There is the case of the famous 
Spike, an American Army bird bred and 
trained in France. Whereas most pig- 
eons have pedigrees as formidable as 
any blooded stock. Spike’s ancestry was 
largely unknown. Nevertheless he main- 
tained a 100 percent average, delivering 
52 messages under fire. 

Then, there is the story of The Mock- 
er. On September 12, 1918, with one eye 
destroyed by a shell splinter, he strug- 
gled home to his loft from the Beaumont 
front in the St. Mihiel sector. 

I T is perhaps unkind to insist, in view 
of these remarkable performances, 
that the pigeon is lacking in courage. It 
must be admitted, however, that his con- 
tinuance in flight after he has been in- 
jured is more probably due to an innate 
stubbornness which he e.xhibits under all 
conditions than to any nobler instinct. 
But whether courage or stubbornness 
brings him home is of slight importance, 
for the American Arnry does irot propose 
to dispense with the services which the 
homing pigeon can render. 

Although the homing-pigeon contin- 
gents were greatly reduced after the 
Armistice, training stations have been 
maintained, principally at Fort Mon- 
mouth, New Jersey, where, contrary t(* 
all previous experience, considerable 
success has been achieved in training 
them to fly at night. The lofts are dark- 
ened and the birds are taken out only 
after dusk. A light is kept in the loft 
and the birds, having eaten nothing since 
morning, fly back to their familiar loft 
for food. Night after night, as the dis- 
tances are increased, they become more 
proficient in finding their way in dark- 
ness, and the Signal Corps confidently 


the homing breed will not follow the pas- 
senger pigeon into oblivion. This hand- 
some breed 50 years ago nested in count- 
less multitudes in the 'wonderlands of 
our middle western states, particularly 
in Indiana, Ohio, and Kentucky. How- 
ever, hunters succeeded, in the course of 
years, in exterminating the passenger 
pigeon entirely, the last specimen hav- 
ing died in the Cincinnati Zoo in 1914. 
With this example freshly in mind, the 
publications devoted to pigeon culture 
make a consistent effort to educate the 
public to protection of the pigeon be- 
cause of its tremendous value as a mes- 
senger in time of peace as well as in 
time of war. 


expects ultimately to develop a breed 
which can he relied upon to carry mes- 
sages at night as well as in the day time. 

In Germany, a war college is main- 
tained for pigeon training which goes 
further than our American Army meth- 
ods. These birds are trained to cairy, on 
a special harness, a small panorama 
camera which makes exposures at pre- 
determined intervals as the bird travels 
his course. This performance makes him 
still more valuable to an army in the 
field. 

So the Dove of Peace is still being 
used and trained for the uses of war. It 
has even been suggested that the owners 
of the 900,000 privately owned birds in 
this country be carefully registered and 
inducted into a Signal Corps Reserve 
which can be called upon in time of 
emergency to multiply the Signal Corps 
Pigeon Section manyfold. 

But the peace-time uses of the homing 
pigeon are growing with equal rapidity. 
For example, the fishing fleet which 
makes its headquarters in the harbor of 
Freeport on Long Island uses them to 
send back for assistance in case of 
trouble. The forest patrol uses the 
homer for reporting fires. And flyers 
who do not have adequate radio-send- 
ing apparatus frequently carry one or 
two birds in the cockpit to enable them 
to communicate with their home field in 
case of accident. 

When birds are returned to their lofts 
at unexpected times for assistance, it 
is simple enough to rig a signaling 
device to announce their arrival. Such 
an electrical alarm, set in operation 


Two birds, above, be- 
ing placed in the 
basket in which they 
will be carried out to 
sea before release. At 
left: Message capsule 
on a pigeon’s leg. Se- 
low; Some of the 
pigeon lofts at the 
training station, Fort 
Monmouth, N. J. 


automatically, is used by the Freeport 
fishing fleet. 

Greater and greater peace-time uses 
will be found for the pigeon if the sport 
of falconry is not too actively revived 
and if the type of hunter who likes to 
take a pot-shot at anything that flies can 
be persuaded to exempt this useful bird. 
There is scarcely a single important pig- 
eon race from which one or more do not 
return with shot-gun pellets lodged in 
breast or wings, and many a fancier 
hesitates to ‘’toss’’ a valuable bird when 
these hazards exist. 

Pigeons with pedigrees bring 25 to 50 
dollars a head as a usual thing, although 
they have sold for as high as 6000 dol- 
lars. The cash investment in birds, plus 
the labor of training, which is consider- 
able, makes the pigeon fancier’s wrath at 
the pot-shot hunter understandable. His 
defense against them and against the 
duck hawk is merely the pigeon’s natu- 
ral fecundity, A fancier’s hope is that 
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Commissioned last 
year, the U.S.S. 
Quincy is our sixth ol 
the Minneapolis class, 
the ships of which 
arc exceedingly well 
protected in contrast 
to the earlier A ugusta 
and Pensacola classes 

America’s Heavy Cruisers 

Slop by Slop, Design, Arinameiil, Armor Have 
Been Improved with Ea(‘.li New Cruiser Class 
. . . We Now Have An Efficient Cruiser Fleet 

ship Is similar in design to the five 

completed in 1934— the Minneapolis, gy WALTON L ROBINSON 

Astoiia, New Orleans, Sun Francisco, 
and Tuscaloosa. Including the light 

cruisers of the Omaha class, our navy teclion. Those two ships are ol rallicr are very steady, even in had weather, 

now possesses 26 modern cruisers total- awkward appearance with their lolly In the Augusta, Chicago, Houston, 
ing 223,000 tons. tripod foremasts, flush decks sheered up Noiiliainplon, Chester, and LouisvilL, 

The Quincy and her five sister ships .sharply from amidships to the how, and which followed a year or so later, the^^ 
(officially known as the Minneapolis high fore and after shelter decks, upon design was altered radically. The main 

class] are the last word in modern each of which is mounted a triple 8-inch- armament was reduced hy one gun, nine 

cruiser design according to American gun turret or gun-house. Four airplanes 8-inch guns being mounted in three 

ideas, and they compare most favorably are carried, and for the launching of ihree-giin turrets. Tins reduction in 

with contemporary foreign cruisers. It these, two catapults are provided. The offensive power made possilde the addi- 

will be recalled that the Washington armament is composed of 10 8-incli tion of some much-needed armor over 

Naval Conference of 1922 fixed the max- guns, four 5-inch anti-aircraft guns, and the vital spots of the ships. A notable 

imum standard displacement of future six 21-mch torpedo tubes. The engines improvement was made with the provi- 

cruisers at 10,000 tons and the size of develop 107,000 liorsepower for a speed slon of a hangar for the four planes 

their guns at eight inches. During the of 32.7 knots. carried. The hull lines and superstruc- 

past seven years this country has com- lure were modified considerably and 

pleted 16 ships of this type. Each sue- TN the construction of these ships, as these six cruisers have a distinctive sil- 

ceeding group has embodied improve- i. in all subsequent heavy cruisers, the houette. The sheered flush deck of the 

merits over the preceding one. greatest possible economy of weights Pensacolas gives way to a broken deck 

Our first two 10,000-ton cruisers— was practiced. Aluminum alloy fittings with a rather short forecastle, and there 

the Pensacola and the Salt Lake City— replaced steel, and aluminum paint is are but three gun-houses instead of four. . 
were not very successful raen-of-war, used internally. Welding was employed The anti-aircraft and torpedo armament ; 
although certain alterations made since wherever possible instead of rivetting. in these ships is the same as in the ' 
their completion have improved them These two cruisers suffer from their preceding class. ‘ 

greatly. Their strongest point is their low freeboard, and, as first completed, All-in-all, lire Augusta and her sister? 
main armament of 10 8-inch guns, but vibrated badly. This has been corrected, ships may be regarded as quite an im- ] 
this imposing offensive power was oh- but they still roll a good deal at low provement over the Pensacola class; ‘ 
tained at the expense of adequate pro- speeds, although above 20 knots they however, they have not proved particu- ' 


W ITH the commissioning for ser- 
vice last June of the U.S.S. 
Quincy, the number of available 
heavy cruisers of the United Slates 
Navv was increased to 16. The new 
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^^rly successful. Because the center of 
gravity was placed too low, they roll 
considerably, just as do the earlier 
ships. The Chicago, Houston, and 
Augusta are fitted as flagships, extra 
accommodation being secured by ex- 
tending the forecastle aft to the cata- 
pults. 

The next two ships, the Portland and 
Indianapolis, are simply improved cop- 
ies of the Augusta class. The anti- 
aircraft armament was doubled, eight 
5-inch guns being mounted instead of 
only four. Torpedo tubes were provided 
in the original designs, but the ships, 
as completed, do not carry any. Various 
modifications also were made in hull 
design, and the superstructure was 
jConsiderably reduced. As a result, both 
^hips behave very well at sea. Addi- 
tional protection was also worked into 
the design, These ships can readily be 
distinguished from those of the Augusta 
class by their short tripod foremasts 
|and their light tripod mainmasts. The 
Indianapolis is fitted as a flagship, with 
extended forecastle. 

The Portland class was fallowed by 
the six cruisers mentioned in the open- 
ing paragraph. The design of these 
marks a distinct breakaway from that 
of the three earlier classes. Only in 
such general cnaracteristics as displace- 
ment, armament, and speed is there any 
similarity. In silhouette, the new ships 
-re quite unlike anything which pre- 
viously has appeared in our Navy. Aside 
trom these alterations in appearance, 
which will he described fully in a later 
paragraph, the most important change, 
and one invisible to the eye, is the 
^amount of armor protection carried by 
416- new vessels. In this respect they 
orm a striking contrast to the Pen- 
acola and Salt Lake City. "Whereas 
hese two latter ships are but very in- 
b'ferently armored, the new cruisers 
li.ive been given some fairly good pro- 
tection. It is reported that armor of five 
inches or more in thickness is carried 


over vital parts, while even the bridges 
have been given a patch of thin plat- 
ing. These ships are much better 
protected than Great Britain’s fine, 
ruggedly-built 10,000-ton cruisers of the 
Kent, London, and Dorsetshire classes, 
and are also somewhat superior in this 
respect to France’s latest heavy cruiser, 
the ungainly-looking but sturdily ar- 
mored Algerie. 

T he Quincy and her five sisters carry 
the same armament as the precedino' 
ships of the Portland class, i.e., nine 
8-incli guns and eight 5-inch anti-air- 
craft guns. The torpedo armament has 
been suppressed entirely; it was not 
even included in the original plans. 
These are among the very few modern 
cruisers which do not carry torpedo 
tubes. In their 10,000-ton cruisers, Eng- 
land, France, Italy, and Spain have 
mounted, respectively, eight, six, eight, 
and twelve torpedo tubes, Japan has 
placed eight tubes on four of her heavy 
cruisers, and twelve on the remainder. 
Germany’s all-too-famous 10,000-ton 
“pocket battleships” of the Deutschland 
class are each provided with eight tubes, 
while her pair of eight-inch gun cruisers, 
now building, are expected to carry 
twelve. Aside from our new cruisers of 
the Minneapolis class, and the two 
Portlands, only six modern cruisers are 
at present without a torpedo armament 
— the 6670-ton Java and Sumatra of the 
Royal Netherlands Navy, and Italy’s 
four 10,000-ton cruisers of the Zara 
class. In view of the almost universal 
practice of providing cruisers with a 
torpedo armament, the decision of 
American naval authorities to forego 
this weapon on our latest cruisers may 
well be regarded as a rather bold step. 
It is understood that the Navy Depart- 
ment intends to remove the tubes now 
mounted on all our earlier 10,000-ton 
cruisers. The weight and space thus 
saved will be employed to augment the 
anti-aircraft batteries of these ships. 


Torpedo tubes will be retained, how- 
ever, by the ten 7050-ton Omaha class, 
light cruisers now in service. 

As mentioned briefly in a previous 
paragraph, the general appearance of 
the new cruisers differs radically from 
that of the earlier ones. Instead of the 
pronounced over-hanging yacht or clip- 
per bows of the older ships, the newest 
ones have almost straight stems — only 
a slightly curved overhang. The fore- 
castle deck is much longer in the new 
ships and is sheered up noticeably from 
the foremost gun-house. The tripod 
foremast with its heavy director tower 
and searchlight platforms has been 
abolished, and its place taken by a light 
pole rig. The directors have been shift- 
ed to a position atop the towering 
bridgework, and the searchlights to a 
lofty platform between the pair of rak- 
ing funnels. These are both extremely 
tall, though of unecpal height (the 
fore-funnel is several feet taller than 
the second one) and rather close to- 
gether. Behind the funnels are two air- 
plane catapults. On the older ships 
these were placed between the funnels, 
which were located quite some distance 
apart. Abaft the catapult, and forming 
part of an imposing after-superstruc- 
ture, is the plane hangar. Atop this are 
two cranes for handling the planes and 
small boats, as well as a light, short, 
raking pole mainmast, director tower, 
and other equipment. 

Under the terms of the London Naval 
Treaty of 1930 (which expired Decem- 
ber 31, 1936), this country will have' 
in service in the course of the next few 
years 18 10,000-ton cruisers armed with 
8-inch guns. Of this number, all but 
tivo are now completed and in active 
service. They have all been described 
in the foregoing paragraphs. Of the 
remaining pair, the Vincinnes is at 
present under construction at the Fore 
River yard of the Bethlehem Shipbuild- 
ing Corporation and the Wichita is un- 
der construction at the Philadelphia 




The U.S.S. Indian- 
apolis forms, with the 
Portland, the third 
4roup of heavy cruis- 
ers built by this coun- 
try. She is the flag- 
'Miip of the Scouting 
I'orce, and has serv- 
ed on several occa- 
sions as the Presiden- 
tial flagship 
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H.M.S. Cornwall, typical of Britaiit^' 
thirteen 10,000'ton cruisers. Note high 
free-board; flush deck; four gun-houses, 
mounting two 8-inch guns each; and 
single catapult to be seen amidship 


H.I.J.M.S.Wtic/ji. Japan’s other seven 
heavy cruisers are of similar appearance. 
Due to low free-board, heavy armament, 
and excessive top hamper, these behave 
badly at sea. Note five two-gun turrets 



Navy Yard. The first is due lor com- 
pletion in 1937 and the second in 1938. 
In all probability, the design of these 
ships will closely follow that of the 
Minneapolis class. 

The London Naval Treaty of 1936, 
signed by this country, Great Britain, 
and France, provides for a holiday in 
the construction of additional 10,000- 
ton cruisers armed with 8-inch guns; 
hence the Wichita, when completed in 
1938, will probably be our hist citiiscr 
of this type for some years to come. 

The United States Navy also has at 
present under conslructi))!! seven other 
cruisers of 10,000 toms disjilacement, 
hut as they are to carry O-Inch gnus in- 
stead of 8-inch, they arc light criilacrs 
and not heavy ones. Thus they do nut 
properly enter this discussion and it 
will be necessary to dismiss them with 
a few brief remarks. Sudlce it to say 
that they are expected to cairy no les.s 
than 15 6-inch guns mounted in five 
triple gun-houses. All are due for com- 
pletion in 1937. Funds for the construc- 
tion of two additional light cruisers have 
been appropriated, Unlike their British 
and Japanese counterparts, these nine 
cruisers will not carry torpedo tubes. 

With the completion in 1934 of the 
five ships of the Minneapolis class, and 
in 1936 of the Quincy, the United Slates 
Navy possesses the most hoiiiogeneoiis 
heavy cruiser force in the world. All 
16 vessels have been designed for a 


uniform speed, and all save the earliest 
two carry nine heavy guns arranged 
three to a gun-house, two of which are 
in a position to train directly forwaid, 
one aft, and all three on the beam. 

T he foreign navl(i.s, on the oilier 
luiiul, liave not been as consislenl in 
the design of their (‘iglil-inch gun cruis- 
ers. Of Great Britain’s 1.5, 13 are of 10,- 
000 Ions and mount eight guns. Of these 
sliips, seven are capalde of a sjiced of 
31.5 knots, and the remaining six of 
32.25 knots. England’s list of post-war 
heavy cruisers is completed by two 8400- 
Ion sliips carrying but six 8-incli guns 
and able to steam at 32.25 knots. Of 
France’s seven 10,000-lon cruisers, two 
are good for more than 35 knots, four 
can make but 33, and one only 32 knots. 
Three of Italy’s heavy cruisers can 
.steam from 35 to 36 knots, and the re- 
maining four only 32 knots. Each of 
tliese French and Italian ships carry 
eight 8-inch guns. All of Japan’s 12 
licavy cruisers are designed for a speed 
of 33 knots, hut four of tliem are of 


only 7100 tons displacement and mount 
only six 8-inch guns. The remaining 
eight ships displace 10,000 tons and^ 
carry 10 8-inch guns in two-gun turrets'^ 

The markedly superior homegeneity 
of our heavy cruisers in annameut and 
speed, and es])ecially in the laller, is of 
I he uLmosl value, and it is to he earnest- 
ly hoped that this policy of giving all 
our cruisers a uniform speed will he 
continued in llie future. At piescut, nut 
only are all of our 10,000-t()ii cruisers de- 
signed for 32 to 32,7 knots, but also 
our 10 7050-IO11, C-inch gun, light 
cruisers of tlie Omaha class, while the 
10,000-lon light cruisers, now building, 
are expected to do 32.5 knots. 

Summing up, therefore, we find that 
in active service the United States Navy 
has a force of 26 modern, well-armed, 
fairly fast cruisers, while 11 additional 
ones are under construction or soon 
will he. The development of this splen- 
did force of heavy and light cruisers 
has been an importujit step toward the 
attainment of tlie government’s goal— 
a navy scccmd to none. 
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52-Year-old Fire Fought by ¥PA 


By C. A. ROBINSON 
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Flames burst through a tunnel of 
a recently worked small wagon mine 
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WPA workers preparing the way 
for a steam shovel in an old mine 


F amilies that have lived for gen- ^ 
erations on the slopes of Mount 
Vesuvius have become accustomed 
to the presence of molten rocks, steam L ... 
and gases. So it is with the residents of 
the Hocking Valley of Ohio who have 
lived for 52 years over a burning coal 
mine. This fire, which was started dur- 
ing labor trouble in 1884, has spread 
underground to great distances and 
often burns through the surface at un- 
expected places. So far, something like 
50,000,000 dollars’ worth of high-grade 
coal has been destroyed, and additional 
fields worth a billion dollars are men- 
aced. In the past, much time and ^ 
money have been unsuccessfully ex- steam 
pended in tryingto stop this destruction. 

A determined effort will now be made 
to choke the fire by limiting the fuel 
on which it feeds. Three projects are 
now in hand to cost 365,000 dollars, and 
WPA workers are making rapid strides 
in their fight to extinguish the fire. 

Two types of barriers have been pro- 
posed to confine the fire to an area of 
about seven square miles. W'here the 
coal is close to the surface, steam 
shovels will remove the coal as in “strip” 
mining. A ditch barrier will then be dug 
wide enough to stop the progress of 
the fire, this ditch being filled with dirt 
after the coal is removed. The other 
type of barrier is a tunnel which rvill 
be driven through the coal seam to 
divide it. To prevent the fire from jump- 
ing across the tunnel, holes will then 
be driven down to it from the surface 
and through these holes will he pumped ^ 

a stream of mud until the tunnel fills. suddo 




A crater in the hillside that spouts 
steam and water at regular intervals 
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A cave-in caused by burning away of 
supporting coal layer underground 
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A steam-shovel stripping off the overburden preparatory 
to the digging of a deep trench, later to be filled with dirt 
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Something that happens in unexpected places! This farmer 
found smoking fissures in his cornfield one morning 
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The Problem OF 


By PAUL VIGNON, Sc.D. 

Professoi of Biology at the Institute Catholique, Pans 
Secretary General of the Italian and the French Commissions of the Holy Shroud 
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1 of die face, showing negative imprint and weave 
e cloth. The tranaverae linea arc shaded wrinkles 


J N iy()2 the ScitiiilHic Aiuoticaii' rn- 
in'iiila! a I’lipoit wluV.li 1 siilmiiili'd 
to Lht! Acudeniy oC Sciences al 
Paris relative to the reiiiarkalile clolli 
known as the Holy Slmuul. Tliis ciotli, 
preserved in Turin, Italy, is venerated 
as the •winding-sheet ol Christ. Upon it 
are two figures, wluclt represent the 
front and the hack of a human body and 
are believed to he the imprints of the 
Body of Christ. In 1898, when the 
Shroud was jihotographecl for the llr.sL 
time, it was discovered that the lights 
and shades of these figures are reversed 
as in a pliotographic negative. This led 
me to make a series of .sliulies and ex- 
periments, in which I was assisted by 
several colleagues at the Sorlmnne. Our 
findings in the laboratory tended to con- 
firm the traditional belief about the fig- 
ures on the Shroud. On the basis of 
several historical documents, however, 
many scholars. Catholic as well as non- 
Catholic, maintained that the figures 
(page H8.—-E{1) are paintings, dating 
from about the middle of the Hth Century, 
Since then much light has lieen shed 
upon the question, both for the scientist 
and for the historian. In 1931, when a 


' . light, for long periods at a 
time, and on several occasions 
l were allowed to handle it. 
1 Afterwards two Commissions 
' were formed, one in Turin and 

i ■ the other in Paris, to study the 
question from every angle. In 
‘*1(^:1 1933, during another exposi- 

tion of three weeks, the Sluoud 
'•h'-' -i' was again examined by many 
4q’ 1 critical eyes, and the Cornmis- 
u.' 1 sions continued their invesliga- 
■' lion with additional data to 
ave guide lliem. Though they have 
dvs iKii yd Compleled tlii'ii work, 
they have made consideralihs 

]irogre.s.s. 

It is ({idle certain that llie figures on 
die Shroud are not paintings of the 1 llli 
Cenlury. There aie many rejnesenta- 
tioiis of Cliri.si, notalily the image of 
Edcssa, which could have been derived 
only from the Shroud. A careful study 
of these copies, which I compleled re- 
cently, shows that the present Shroud 
of Turin was in Constantinople during 
the 12th Cenlury, and llml the face 
visible u])on it served as a model for 
artists as early as the 5th. The artists 
(lid not copy slavi.slily, hut tried to in- 
lerprcl the face*, iramslaling llie ma.sk- 
like features into a living jiorlrait, which 
was still a recogiiizalde copy ol the 
original. This disposes of the only posi- 
tive olijection ever Inought forward in 
the name of liistory. 

The figures on the Sliroud, in fact, are 
not paintings at all. As already staled, 
they are negative images, and the idea 
of a negative became known only 
through the invention of photography in 
ihe 19th Century. No aitist of any earlier 
period, therefore (certainly none of the 
llih Century and, almve all, none liefore 
the 5th) , could have conceived the idea 


unknown or poorly grasped until com- 
paratively modem times. It is hard 
enough to carry out these principles in 
an ordinary positive painting, in wliich 
the lights and shades have their normal 
values. On the Shroud, they are per- 
fectly ilkistralcd with the lights and 
shades reversed, though it takes a photo- 
gra{j]i to reveal the fact. Even today no 
artist can paint so exact a negative. No 
artist, in fact, has yet succeeded in mak- 
ing an exact copy of the negative figures 
oil the Shroud, ihougli conqielenl artists 
luive made the allenqit. 

S INCE the figures are not paiiiliiigs, 
since lliey could not have hceii jiro- 
dtieed hy any other artificial means, it re- 
mained to investigate whether they could 
have been produced liy some naliiial 
process. After analyzing the fir.st phoLo- 
graphs of the Shroud and making our 
experiments in the laboratory of the 
Sorlionne, we concluded llial the figures 
are the direct imiiriiiLs of a human liody. 
It was obvious al once that they were 
not jirocluced hy mere contact, for con- 
tact between the pliable cloth and the 
irregular surface of a human body would 
have cau.sed consideralile distortion, and 
there is little or no distortion in these 
figures. They could have been produced 
only liy the action of vapors given oil 
from the surface of a body, the action 
lieing most energetic where the reliefs 
of the Iiody touched tlie cloth or were 
very close to it, less and less energetic 
at the concavities and the skies as the 
distance hdwcon the liody and the cloth 
increased. That is why the resulting 
.staims have such a delicate diffusion, 
shading oil gradually till they fade 
away entirely. That, loo, is the reason 
why the figures arc negatives, the re- 
lief.s having caused a darker slain than 


public exposition of the Shroud was 
held, Cavaliere Giuseppe Enrie made 
some excellent photographs of the entire 
Shrond and of all the details of the 
figures, the work being done in my pres- 
ence and partly according to my sug- 
gestions, During the exposition, which 
lasted three weeks, we - saw the Shroud 
repeatedly in different conditions of 
.vVol.'se, paces' 367-8, 34;, 1902. 


of painting a negative. 

The figures, moreover, are very exact 
negatives. When they are photographed, 
they appear on the film with the natural 
proportions of a full-grown man, with a 
true perspective, with a noble, impres- 
sive countenance, and with a minute 
fidelity to nature even in minor details. 
Each one of these points involves prin- 
ciples of .science and of art which were 


the cavities and the depressions. 

With the aid of Lieutenant-Colonel 
Colson, then Professor of Physics at the 
Ecole Polytechni([ue, I was able to de- 
termine what kind of vapors had acted 
on the cloth: humid ammoniac vapors, 
resulting from the fermentation of urea, * 
which is exceptionally abundant in the 
sweat produced by physical torture and 
hy fever. We also determined that the 



FHE Holy Shro 


At the very outset it would 
seem that these cannot be the 
imprints of Christ. On the 
brow and at the back of the 
head there are tlie traces of 
many small drops of serum, 
indicating the first stage of de- 
composition. Of Christ, how- 
ever, it is written that He was 
not to see the corruption of the 
grave. This is true; hut just a.s 
the death of Christ re.sulted 
from natural causes, so was 
His dead Body subject to the 
operation of natural causes as 
long as He remained in the 
tomb. These signs of an in- 
cipient decompo.sition. there- 
fore, are no difficulty. 

Neither is there ant diffi- 
culty in a cloth being pre- 
served intact for 19 centuries. 

The Shroud, which is made of 
linen, is actually in a good 
state of preservation, except 
where it was damaged by fire“; 
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How the face appears when the lights and 
versed by photography. Above the head is 
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vapors had reacted with aloes, which 
were spread on the cloth and sensitized 
it to the action of the vapors. The de- 
tail photographs show that the aloes 
w'Pie in powder form. In ray experiments 
I found that it was sufficient- -favorable, 
in fact — that only a small amount of the 
aloes should remain on the cloth I ob- 
tained imprints like those on the Shuiud 
by placing cloths prepared with aloes 
over plaster figures soaked in a solution 
of ammonia. I proceeded in this way be- 
cause it is impossible to have a human 
body in the lequisite condition — one re- 
cently done to death by torture, as was 
the body which caused the imprints on 
the Shroud. 

The conclusions which we reached 
after our first investigation have been 
confiimed by the new evidence derived 
from the two examinations of the Shroud 
itself, from the more exact photographs 
taken in 1931, and from subsequent ex- 
pel inients by members of the Commis- 
sions. It is now established also that 
there are paiticle.s of blood on the 
Shroud, so well preseived that they still 
show the composition of the blood. Be- 
yond doubt, the tivo figures on the 
Shroud are tlie imprints of a human 
body. 

This body was evidently that of a 
man who was crucified. The wound in 
the hand which can be seen (page 148) 
js placed (contrary to the universal prac- 
tice of ait) where the anatomy of the 
hand requires. Before crucifixion the 
man was scouiged. From the markings I 
have reconstructed the scourge that was 
used. It was the kind called flagellum, 
having two or three thongs, each of 
which was provided with a metal ball at 
the end and with another about an inch 
and a quarter from the end. The man 
was also wounded about the bead, as is 
shown by the trickles of blood and by 
several distinct punctures on the blow. 
Theie is a wound in the right side, such 
as Would be caused by the stroke of a 
lance. Pieire Baihet, M.D., of the 
French Commission, has .shown that the 
weapon entered between the fifth and 
the sixth rib and pierced the right 
(auricle of the heart. The doctors of both 
Commissions are agreed that serum 
flowed from this wound with the blood, 
and that this is a suie sign that the man 
was dead when the wound was inflicted. 

Briefly, the imprints on tlie Shroud 
are those of a man who was tortured 
exactly as is recorded of Christ in the 
Gospels. But wa.s this man really Christ? 
In the present state of the question, this 
is the only problem to be solved. 


there are Egyptian linens 3000 years old 
w'hich are still as good as new. There is 
just as little difficulty in the fact that 
the Shroud is woven in a twill pattern, 
for the ancients wove twilled fabrics of 
excellent woikmanship. and the art of 
weaving was highly developed at the 
beginning of the Christian era. 

B ut there are gaps in the lii.story of 
the Shroud. We have no complete 
record by which we can trace this cloth 
back to Christ. At most, this is a nega- 
tive objection. For one thing, there were 
various reasons, of piudence and of re- 
ligion, for the silence of the very first 
centuries. It is very likely, too, that early 
documents referring to the Shroud were 
lost or destroyed. The copies of the 
Shroud, however, to wliich I referred 
above, supply to a great extent for the 
lack of written records, since they prove 
that our present Shroud, with the im- 
prints, existed at the beginning of the 
Stli Century. A text from the 'Tllatio.” 
the Preface of the ancient Spanish 
Liturgy for the Saturday after Easter, 
shows that it was known in Spain in 
the second half of the 7th Century that 
the Shroud of Christ bore the imprints 
of His Body. A cloth which was vener- 
ated as the Shroud of Chri.-,t was pre- 

-This fire occurred at Chambery, France, in 
1532. The Shroud was folded several times in 
a silver case and was scorched along the edge 
of the folds, whence the two dark lines enclos- 
ing the imprints. One corner of the folds was 
burned through by a portion of molten silver 
where the triangular patches now are. The 
Shroud also received several water stains 
through the middle and along the sides. 


served for many years in the Imperial 
Palace at Constantinople, Heie it was 
not put on exhibition; but about 1203, 
when it was kept in the famous chapel 
of Our Lady of Blacliernes. it was 
stretched out at full length every Fri- 
day, so that all could clearly see “the 
figure of the Lord." In 1204, when Con- 
stantinople was pillaged by the Cru- 
saders, the Shroud disappeared. About 
1355 we again find it. at Lirey, near 
Troyes in France. This was undoubtedly 
our present Shroud, for from this point 
onward it has a clear and continuous 
lii.story. There are no documents to 
prove that it is the same as the Shroud 
of Constantinople, hut certain copies of 
the Shroud, made at Constantinople, 
prove it. and prove it despite the silence 
of Lord Geoffrey I de Chainy. who 
brought the Shroud to Lirey, as to how 
it had come into his possession, ft i.s 
to the point, moreover, to note that Lord 
de Charny went to the Orient as a Cru- 
sader in 1346. 

In 1453 the Shroud was entrusted to 
the care of Duke Louis I of Savoy, resid- 
ing at Chambery. Ever since then the 
House of Savoy, now the Proyal House 
of Italy, has guarded it with the greate.st 
honor. In 1578 the then reigning Duke 
of Savoy had it transferred to Turin, 
where it is now enshrined in a magnifi- 
cent chape] adjoining the cathedral. 

History, then, does nut prove that the 
Shroud of Turin is the identical cloth 
in which the Body of Christ was wrap- 
ped. though it does show that it has 
every chance of being that cloth. We do 
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not depend upon extrinsic sources, how- 
ever, to decide the question. The Shroud 
itself, hy reason of those remarkable 
imprints, is a document of the highest 
value, which the eye of science can read 
as clearly as if it were a manuscript 
written and signed by him who caused 
the imprints. 

Before reaching a final conclusion 
we considered this question: Can the 
imprints he those of some other person 
besides Christ? In the end we had to 
grant that this is impossible. All the 
conditions necessary to produce the im- 
prints were fulfilled in Christ, and could 
not have been fulfilled in anyone else. 

T he imprints show that the man was 
scourged, crowned with thorns, cru- 
cified, and pierced through the side. 
From the Gospels we know that all this 
was done to Christ as the result of ex- 
ceptional circumstances. It is hardly 
likely, therefore, that the same series of 
outrages was inflicted on someone else. 
The man, moreover, was already dead 
when his side was pierced, as is shown 
by the blood and serum which flowed 
from the wound. The Gospels state that 
Christ was dead for about an hour when 
the soldier drove the lance into his side 
— “and immediately there came forth 
blood and water.” It is still less likely 
that this occurred in some other case, 
the more so since it was something un- 
usual in connection with crucifixion. 

The manner in which the body was 
enclosed in the Shroud was also excep- 
tional. It was customary for the ancients 
to wash and anoint a corpse and to 
swathe it in linen bands, besides wrap- 
ping it in a shroud. In this case the 
corpse was simply enveloped in the 
long sheeF, upon which there was a cer- 
tain amount of powdered aloes; and 
though the corpse was covered with 
sweat and blood, it was not washed or 
otherwise prepared for burial. This is 
exactly what happened with the Body 
of' Christ. It was laid in the tomb en- 
veloped only in the “clean linen cloth,” 
just as it was when taken down from the 
cross. With the cloth there was a mix- 
ture of spices containing aloes, which 
were in powder form when used for 
such a purpose in the ancient Orient. 
The Body of Christ was treated in this 
summary fashion because the Sabbath 
was about to begin, making it necessary 
to postpone the ritual burial. It is hard 
to imagine the same combination of cir- 
cumstances and apparent accidents in 
any other case. 

Finally, the body could not have 
been enclosed in the Shroud long 
enough for decomposition to advance 
beyond the first stage, otherwise the im- 
prints would have been destroyed. The 
Gospels relate tliat this condition was 

®The Shroud is 3 feet 7 inches wide and 14 
feet 3 inches long. It was once longer, for 
the Emperors of Constantinople distributed as 
relics pieces cut off from the ends. 
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fulfilled by Christ, but only because He 
rose again, about 30 or 35 hours after 
His Body was laid in the tomb. In any 
other case someone would have had to 
remove the Shroud at exactly the right 
time and after all the other conditions 
were fulfilled, which seems quite im- 
possible. 

If, then, we take all the conditions 
which were necessary to produce the im- 
prints, it must be granted, I think, that 
the data of the Shroud, with the Gospels 
as a key, are a means of identification 


Before publication of the 
accompanying article was 
undertaken, a survey of some 
of the sources of information as 
presented elsewhere was made 
— sufficient, it was believed, to 
justify publication. (Rev. Her- 
bert Thurston, opponent of the 
Shroud, states in the "Catholic 
Encyclopaedia” that many arti- 
cles have been published con- 
cerning the Shroud. Of books 
there are: Beecher, "The Holy 
Shroud;” Barnes, "The Holy 
Shroud;” Vignon, "The Shroud 
of Christ;” Hynek, "Science 
and the Holy Shroud.”) How- 
ever, publication must not be 
taken to imply that this maga- 
zine takes sides witlt regard to 
the question of the Shroud. — 
The Editor, 


as sure as a photograph or a set of fin- 
gerprints. It was Christ who left His 
imprints on this cloth, with a vivid 
record of the drama of Calvaiy, and 
with His true likeness hidden in the 
stains till photography revealed it again 
to the world. 

Though the main question is believed 
to be settled, the Shroud still presents 
some scientific difficulties. One of these 
is the fact that the rendering of the face 
is much more perfect than that of the 
rest of the body. It is finer, more detail- 
ed, more precise — so much so, in fact, 
that when the scale of values is reversed 
by photography, this “death-mask” 
stands out with the harmony and the 
contrasts of a living face — majestic, 
forceful, and still retaining an expres- 
sion of deep sorrow. Why the imprints 
of the face should have such a superior 
quality, and how so startling an effect 
could be produced hy such simple 
means as vapors reacting with aloes, is 
something which we have not yet been 
able to explain. 

The clots of blood present another 
difficulty. Many of them had already 
dried on the surface of the body, and 
yet they were transferred to the Shroud. 
I account for this by the fact that the 
fibrin of coagulated blood dissolves in 
a humid ammoniac medium, such as 
surely surrounded the Body of Christ 
in the tomb. After the dry clots were 
sufficiently dissolved they were trans- 
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ferred to the Shroud. I have obtained 
similar prints of clotted blood on cloth 
in this way. What puzzles us, however, 
is the perfection of the clots which 
were transferred to the Shroud. They 
are so complete and so minutely exact 
that they may be called “portraits of 
blood.” Though I carefully supervised 
my experiments and used small pieces 
of select cloth, I could obtain only im- 
perfect prints, failing always either by 
excess or hy defect. Here, on the con- 
trary, all the clots, including the serum, 
are rendered with photographic accu- 
racy. 

One may ask, too, how the long sheet 
of soft linen could have been distended 
evenly enough to receive all those exact 
images of the reliquified clots. And 
why is it that the dry blood did not 
scale off from the cloth in the cour^ji 
of the centuries? It is still intact, even 
at those points where it accumulated 
in some quantity. 

Tlie clots which were transferred to 
the Shroud after being reliquified have 
the same color as the liquid blood which 
came upon the Shroud directly. This oc- 
curred, for example, where the blood 
flowed from the wound in the side after 
the Body was laid in the lorab.‘ This 
blood flowed over the side and across 
the arched loins, falling upon the litlle 
transverse creases in the Shroud. ‘From 
the feet also liquid blood stained the 
Shroud directly, flowing along the soles 
toward the heels and onto the Shroud. 
This flow of blood resulted from the 
opening of the wounds by the extrac- 
tion of the great nail, which pierced 
both feet at once. But the color of all 
this blood raises a new problem. It is 
a sort of dull carmine, whereas ve'rp 
old blood becomes brown. Here, then, 
is another riddle, hut not an objection. 
The more perfect and minute all the 
stains and particles of blood are, and 
the more closely we can analyze them, 
so much the more is it impossible to 
represent these things in a painting, cug' 
to reproduce them by any artificial 
means. 

I HAVE given only a hint of the vast 
field which the Shroud opens to the 
investigation of science, archeology, and 
history. I could give other data on these 
marvelous imprints, and point out other 
difficulties still to be solved. There is 
room for further research along many 
lines; but though the difficulties may 
remain, they leave unshaken the im- 
portant fact that the Shroud bears the 
imprints of Christ, bringing to us from 
the distant past the true likeness of Him 
who so profoundly stirred the world and 
influenced the course of history. 

-“This was a second flow of blood from the side, 
and it came from the vena cava irdenor. The 
first flow, from the right auricle of the heart, 
came immediately after the stroke of the lance. 
It caused the dark stain on the front of the 
body, having clotted there while the dead body 
was left hanging on the cross. 




Tubular Frame - Rear Engine 
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A EUROPEAN motor car now available on the American 
market has many features that recommend it as a de- 
cided advance in the design and construction of auto- 
mobiles. It has no frame in the generally accepted sense of 
the word; a tubular mem- 
ber with a fork at rear end 

and three cross members _ ^ 

serves to support the body 

and engine as well as sup- 

ply spring anchorages for 

the wheels. The conventional 

propeller shaft has been 

eliminated, drive being 

direct from the engine 

through the transmission 

and differential to the rear ^ 

wheels. Universal joints in J 

the rear axles make possible 
independent springing of ' 

the rear wheels. A fume- 
proof and sound-proof par- ^ 

tition separates the engine 
from the body interior. . 




The smooth curves of the 
partially streamlined body of 
the Mercedes-Benz, type 
170H, are made possible by 
placement of the engine in 
the rear. Under the front 
hood is the fuel tank, spare 
tire, and baggage space. Be- 
hind the rear seat is addition- 
al space for other baggage 


Left: Under the rear hood 
is the power plant with the 
four-speed transmission and 
differential in one unit. The 
motor is water cooled and 
develops 38 brake horsepower 






Left: Spiral springs support the 
independently sprung rear wheels 


Right: The front wheels are sup- 
ported by two sets of flexible leaf 
springs. Hydraulic brakes are used 


Below: A top view of the tubular 
chassis. All parts of the engine are 
easily accessible when the rear hood 
is raised. The radiator and fan are 
at the right of the engine, looking 
toward the front end of the car 
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Progress is Being Made in the Detection of New 
Solar Elements by Means of the Spectroscope . . . 
Osmium, Iridium, Thulium Now Added to the List 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 
President of the American Astronomical Society. 


T he analytical chemist, who seeks 
in his laboratory to determine the 
composition of a specimen of rock 
or mineral, and the astronomer, who 
attempts with his spectrograph a similar 
analysis of the atmosphere of the sun 
or of some distant star, employ very 
different methods. Ncvertlieless, their 
problems, their difficulties, and their 
successes have a curious resemblance. 

Were it not for one great handicap, 
the astrophysicist would have the best 
of it. The chemist’s first task is to “open 
lip” his mineral—to get it completely 
into solution without losing any volatile 
constituent, or missing any small in- 
soluble residue. Only when this is ac- 
complished can he apply his systematic 
scheme of tests. But nature “opens up” 
the material of a star completely, by 
making the star so hot that even the 
most refractory substances are volatil- 
ized, and the atmosphere contains eve- 
rything that there is to seek. Moreover, 
the chemist, having obtained his solu- 
tion, must apply successive tests for the 
different elements— some of them sim- 
ple and very precise, others laborious 
and less sensitive; but when once the 
spectrum has been photographed, tests 
for the presence of all elements can be 
made directly and in the same way. 
The spectroscopic test, too, is often 
more delicate than the chemical. In- 
deed, fur some rare elements such as 
scandium, which exhibit no strikingly 
distinctive reactions, no satisfactory 
chemical methods have yet been devel- 
oped for detecting the presence of small 
quantities in complex mixtures such as 
ordinary rocks, while spectroscopic an- 
alysis, in the hands of Professor Gold- 
schmidt, has been fully successful. 

The handicap, of course, is the opa- 
city of the earth’s atmosphere to all the 
shorter waves of ultra-violet light, which 
hopelessly obscures the most interest- 
ing and important region of the whole 
spectrum from our view. If there were 
elements which had no spectral lines at 
all except in this maccessihle region, 
the chemist would have a complete ad- 


vantage. But — fortunately for astrono- 
my— practically all the elements show 
some lines in the observable region. 
Spectroscopic tests are thus possible, 
but in many cases insensitive. Chemical 
tests, too, are much less sensitive for 
some elements than for others; so, at 
the last, honors are fairly even, with 
the chemist ahead in some cases. 

At this point the writer hears an 
imaginary chemist remark, “But how 
about all lire cold bodies in space— from 
the moon outward— for whicli you can 
make no spectroscopic tests at all?” — 
and is moved to reply, “Go and get a 
piece of tire moon yourself, and youTl 
beat us hollow.” In all fairness it may be 
added that the spectioscopic analysis of 
meteorites— though possible in several 
cases, where they have been caught as 
they flashed across the field of photo- 
graphs with an objective prism— cannot 
compare in detail with what the chemist 
has done with fragments picked up after 
they have fallen. 

The sun is the best of all objects for 
spectrum analysis, primarily because it 
is so bright. For once— and only for 
once— the observer has almost as much 
light as he wants, and can use instru- 
ments of sufficient power to reveal prac- 
tically all that there is to be found. In- 
struments ol lower resolving power — 
such as must be used on all but the 
brightest stars— fail to separate the 
closer parrs and groups of lines. The 
great spectrographs which can be used 
on the sun are powerful enough to re- 
veal the natural width of the lines of 
the spectrum— which, by the very prin- 
ciples of physics, are not absolutely 
sharp. Tenfold greater resolving power, 
though it would give us much desired 
information about the natural widths 
of the fainter lines, would not help ma- 
terially in separating the extremely 
close pairs that we know often exist. 
Such lines would remain blended as a 
result of their own slight diffuseness, 
however great the instrumental power. 

How, then, can we know that such 
close pairs exist? There are dozens— 


probably hundreds— of cases, in which 
(by pure accident) a line in the spec- 
trum of one metal happens to have very 
nearly indeed the same wavelength as a 
quite independent line of another metal. 
With both metals in the arc at once, the 
superposed lines could not be separated 
by the most powerful spectroscope. But 
the kind aid of the chemist (who is here 
indispensable to tire astronomer) pro- 
vides us with pure samples of each metal 
separately, and we can measure the posi- 
tion of each line unaffected by the other. 
Now (if the line is not lop-sided), the 
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TABLE I 

Maiif'.iuuac 

B.-irium 

Holiuiii 

Iiiin 

Laiitlianum 

liitliuim 

(’iil)alt 

Ccnuni 

Bi'nlUiiin 

Nu'Kcl 

PrasendYmium 

liOl'OU 

('uiuiur 

Xeodvimiim 

Ciu'lion 

Zme 

Siuiuii him 

.N'itruneu 

ilullium 

Euroiiium 

Oxypreii 

(lermnulum 

G.udolliiliim 

lUiionnci 

Kuliiduim 

UYsproiluni 

Sodium 

Rti’niitium 

Eibliim 

.’Uiiffiiesliiii! 

yiti'lum 

Tliiilluiii 

Aliimlmiiii 

Zirciiiiluiii 

Yttui'biuin 

Silicon 

Culuinlilum 

Lutoelum 


lUiilybik'iiiim 

lliifiiiiini 

Sulfur 

Ituthciumii 

TiiiiRSteii 

riiUiHslmu 

irliiHlIuui 

Osiiiiuiii 

r.'ilcium 

ralliulnun 

Iildliiiii 

SciuKlluni 

Silver 

ITatliiura 

Titnniura 

('lulmiiim 

Lead 

Vanadluui 

Iiulluni 


Chrmnluiu 

Antimony 



The 61 elements thus far detected 
in the sun with the spectroscope. 


position of its center can be measured 
to within about one percent of its width; 
and we may thus prove that the lines of 
the two elements are really not coinci- 
dent, even though the two, if simultane- 
ously present, would be hopelessld 
blended. 

The first stages of the analysis oLdie 
sun were easy enough. So many or such 
strung lines of iron, calcium, sodium, 
magnesium, and hydrogen (for exam- 
ple) agree perfectly with solar lines 
that there was never any question of 
their presence. But when the analysis 
was extended to the fainter lines and 
the less abundant elements, things were 
by no means as simple. To begin with, 
in the olden clays there was no generally 
accepted and accurate scale of wave- 
lengths, such as we now use to define the 
position of the lines. When Rowland 
made his classic study of the spectrum, 
40 years ago, he met the question by a 
direct frontal attack— photographing ■ 
the spectra of the sun and of the ele--' 
merit under consideration side by side 
on the same plate. Coincidences— or 
failures— were then obvious; but care 



OF THE Sun 

had still to be taken in interpieting 
them. 

If a few of the weakci lines of the 
lahoiatoiy source coincided with solai 
lines, hut the stronger lines did not, it 
was obvious that the element was really 
absent from the spectrum, and that the 
<ihserved agreements were accidental — 
as is indeed likely to happen now and 
then among 20,000 solar lines. If, how- 
ever, the stronger laboratory lines 
agreed with weak solar lines, the ab- 
sence of faint lines in the sun was nut 
alarming. 

In this way, with infinite pains, Row- 
land at last arrived at a list of 36 ele- 
ments which he regarded as definitely 
present. Forty years of further research 
has not disproved a single one of these 
identrfications. 

Many additional elements have been 
added since that date. Three elements, 
helium, lutecium and hafnium, discov- 
ered on earth since 1896, have been de- 
tected also in the sun. Some familiar 
elements— nitrogen, oxygen, phosphor- 
us, sulfur — show solar lines in the in- 
fra-red, observable on modern plates 
but nut in Rowland’s days. Others— 
boron, fluorine — reveal their presence 
by band-lines, due to compounds. Three 
—lithium, rubidium, and indium— show 
their strongest lines faintly in the spec- 
tra of sun-spots. A longer list, mostly 
jrf rare elements familiar only to chem- 
ists, has been added as the photographs 


were measured with sufficient accuracy. 

The latest stage of the advance has 
just been reported to the American As- 
tronomical Society by Miss Charlotte 
Moore, the recognized authority in this 
field. Three new elements are added to 
the list of those whose lines are definite- 
ly preserrt in the solar spectrum — raising 
the number to 61. These all fall into the 
last of the groups just rrrentioned. Os- 
mium and iridrum are well-known ele- 
ments, with spectra enormously rich in 
lines. Recent accurate measures by Dr. 
Albertson — much rrrore precise than any 
which previously were available — show 
that the strongest line of osmium agrees 
with a faint solar line, not otherwise 
itlentified. Four or five other lines which 
might serve as additional tests are either 
masked by stronger lines of other ele- 
ments or blended with similar weak 
lines. For iridium, the situation is sub- 
stantially similar. Both elements appear 
to Ire present in the sun, but evidently in 
very small proportions. This is reason- 
able. as they are among the rarest ele- 
ments on earth. 

Thulium is one of the rare earths, 
which are notoriously difficult to sepa- 
rate. It is only very recently that reason- 
ably pure Compounds of this element 
have been available for spectroscopic 
study. With the aid of measures by Dr. 
Meggers of the Bureau of Standards, 
and Dr. King of Mt. Wilson, Miss Moore 
finds that four of lire strongest lines ap- 


pear weakly in the sun (while seven 
others are masked by. or Ijlended with, 
lines due to other atoms). Here the evi- 
dence is conclusive. In this case the ob- 
served lines are due to the ionized atom 
(as is that for all the rare earths, which 
are very easy to ionize). 

It is remarkable how large a majori- 
ty of the lines of these elements arc con- 
fused with lines of other substances — 
but hardly typical, as osmium and iridi- 
um represent the hard cases — left over 
after the easy ones have been disposed 
of — in which the complications are ab- 
normally great. A little more in the way 
of chance coincidence would have left 
the problem insoluble, with all the im- 
portant evidence suppressed. 

The list of solar identifications, Talile 
I, is now nearly, but probably not quite, 
complete. Better measures are still need- 
ed for two of the rare earths — terbium 
and holmium— and in the very rich 
spectra of thorium and uranium. The 
most curious case of all is a familiar 
metal, tin. This has four good lines in the 
accessible part of the ultra-violet. Two 
of them are quite drowned out by iron 
lines. Another may he masked by a 
strong line of chromium; hut the exist- 
ing measures, which were made mure 
than 20 years ago, are not precise enough 
to settle this. The fourth line has been 
recorded faintly in the arc spectrum of 
iron; but is it by no means easy to get 
iron quite free from a minute impurity 
of tin, and it is still uncertain whether 
the observed line is due to such an im- 
purity, or to the iron itself. We must 
wait— not long, we hope— until accur- 
ate measures are made on the spectrum 
of pure tin, and also upon exceptionally 
pure iron, before we know whether or 
not there is tin in the sun. 

There are still 16 elements whose 
lines have not been found in the solar 
spectrum — not counting five radio-ac- 
tive elements which could not possibly 
be present in sufficient amounts to show. 
For 12 of the 16, the “absence” is to he 
lilamed upon the ozone in the upper air, 
which cuts oil the ultra-violet light. The 
strong lines of all these elements lie in 
the inaccessible region and the observ- 
able lines are ahsoihed only by atoms 
in highly excited states — loaded with 
energy to an extent which, even at the 
sun’s high temperature, would be found 
on the average in less than one case in 
10,000 (sometimes nut once in a million 
times). Our spectroscopic test is here 
inadequate. Could we get at the proper 
part of the spectrum, we would probably 
find lines of most of the ‘missing’' 
atoms. 

There are three metals, however — 
rhenium, thallium, and bismuth — whose 
strongest lines are accessible, and do 
nut appear at all in the sun. These ele- 
ments, if present in the solar atmo- 
sphere, must he excessively rare. — 
Princeton, January 5, 1937. 



The structural steel cage for the upper end of the tube of the 200-inch telescope 
being run into an annealing oven at the big Philadelphia Westinghouse plant. In- 
side this cage, which rotates, and supported on four knife-edges, will be the 
prime focus unit chamber, six feet in diameter, housing the secondary mirrors 
and the astronomer who will "guide” the photographic plate during its exposure 
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Largest of its Type for the Purpose , . . Built in 
Six Zones . . . Compacted With Water , , . Huge 
Trucks Used . . . Gasoline-Operated Tampers 

“ i^OMPACT the rock,” is the watch- 
word of workers who are speed- 
ing to completion San Gabriel 
Dam No. 1 in the deeply ravined San 
Gabriel Canyon, 30 miles northeast from 
Los Angeles, Califoinia. This rock and 
clay structure will be, when completed, 
the world’s largest of the type ever un- 
dertaken for flood control purposes. Built 
under supervision of the Los Angeles 
County Flood Control District at a cost 
of 12,500,000 dollars, the dam will con- 
tain 10,641,000 cubic yards of rock. 




Upper left: As trucks unload 
rock on the dam, streams of 
water arc played on the sur- 
face to help compact the ma- 
terial. Above: Gasoline tamp- 
ing hammers, fed from a 
central storage tank, arc used 
for the final tamping of parts 
of the dam. Left: Dumping 
mechanism on the rear end 
of one of the huge trucks used 
for carrying materials. Hy- 
draulically operated, it pre- 
vents the shifting load from 
lifting the front wheels. Be- 
low: Looking downstream at 
the dam-site; quarry for rock 
used in dam is at upper center 


Sudden floods of the past have in- 
flicted damage estimated to exceed 160,- 
000,000 dollars to properly below the 
dam-site. Then, too, the region contains 
many earthquake faults. Therefore, en- 
gineers reasoned, a structure relatively 
.safe against both hazards must be pro- 
vided. The rock-fill dam, replacing a 
masonry dam started earlier, is their 
answer. 

T he dam measures 1950 feet thick 
at the base (having a three to one 
slope on both upstream and downstream... 
faces), tapers to a 40-foot width at the 
crest, is 1540 feet long at the crest, stands 
an average of 375 feet high above bed- 



rock, and is being built in six zones. 

Zone 1 serves as a dumping ground lor 
the finest material blasted from a near- 
by quarry. This includes some coa^ 
good rock. It is covered with clay at 
water face. As the rock is put in plat, 
it is “sluice filled”; that is, two cubi 
yards of water for each cubic yard ( 
rock are applied for the purpose of com- 
pacting the rock. 

Zone 2 consists largely of sandy loam, 
which will seal the structure against 
percolation. It will be protected against 
wave action by Zone 1, which likewise 
is sufficiently porous to prevent Zone 2 
from drying out. 

Zone 3, the core section, consists of 
compacted quarry material screened to 
a size no larger than six by nine inches. 
This zone is rolled and tamped at fre- 
quent intervals and water applied to aid 
in the compaction. In place, the roUed- 
tamped rock of Zone 3 weighs 150 
pounds per cubic foot, or about the 
weight of concrete. This represents the 
most novel feature of the dam : rolling 
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rock to secure compactness. Dual 
sheepsfoot rollers are employed. They 
were designed especially for the job. 
The rollers are placed in parallel in a 
metal frame and hauled by tractors. 
Through their use the rock is compacted 
to about two thirds its freshly-dumped 
volume. After rolling and tamping— the 
latter accomplished by hammers pow- 
ered by tiny gasoline engines fed from 
a central fuel supply and fired by port- 
able electric batteries— the rock of 
Zone 3 shows a very high shearing 
strength, as well as very low perme- 
ability. 

Zones 4, 5, and 6 consist of sluiced 
rock fill. Rock in these zones is so graded 
that the zones become progressively 
porous toward the downstream face. 
Zone 4 contains quarried material of all 


by six blast-hole rigs capable of sink- 
ing eight-inch holes to a depth of 60 feet. 
Trucks, largest ever built for construc- 
tion work, carry 25 cubic yards of ma- 
terial. So heavy are the loads that a 
semi-retractable dumping mechanism is 
provided. This consists of two steel 
rollers attached to the rear under-por- 
tion of the trucks by means of a 
hydraulic jack. Trucks are dumped by 
lowering the jacks slowly. 

The dam will have a capacity of 60,- 
000 acre-feet at the spillway level; 70,- 
000 acre-feet at the crest. The spillway 
will cut through rock at the canyon’s 
edge, will be capable of handling 80,- 
000 second-feet with a residual free- 
board of 15 feet, equivalent to 250,000 
second-feet before overflowing the dam 
proper. 





Two of the drills that sink eight-inch 
feet deep, which are then packed with i 
in order to blast away benches of i 
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Zone 6 
Weseht 


Cross-section drawing of the finished dam, showing the 
relative masses of the six zones which will constitute the 
completed structure, and which are detailed in the text 


Below; A view taken from the downstream side of the dam-site c 
ing an early stage of construction, giving an excellent idea of 
magnitude of the project. Note 30-foot diversion tunnel at ri 


sizes; Zone 5, rejects from the grizzly, 
mostly rocks of one half cubic yard or 
larger; Zone 6, high strength rock of 
the best available quality, which forms 
the base for the sluiced zones. 

The structure is made water-tight by 
a combination of Zones 2 and 3 with a 
concrete cutoff wall skirting the up- 
stream side of Zone 2 which extends 
into bedrock to a maximum depth of 
80 feet. Crevices are grouted to a maxi- 
mum depth of 150 feet, thus shutting 
out the water from those sources. Faults 
of whatever nature are separately treated 
to a depth equalling one half the static 
head of water on top of bedrock at those 
locations, or to a maximum depth ap- 
proximating 100 feet. Further, Gunite 
six inches thick is applied under Zone 2 
along its contact line with the abutments. 

N early all operations at the dam- 
site are electrically powered. Shov- 
els are full-revolving, Caterpillar mount- 
ed, and equipped with four-yard buck- 
ets. Benches are drilled for shooting 




A Photographic Laboratory ‘‘Tool” With Which You Can 

Enlarge-Print-Retouch 


ALMOST every pliotograpliic enthu- 
siast is familiar with the usual 
projection enlarger of the vertical 
type, in which the negative is held in a 
carrier some distance from the bronude 
paper on the easel below. With a suit- 
able' illuininant and lens system, the 
image is projected downward on the 
paper. 

The apparatus descrilred below 
(while distinctly home constructed) 
differs in comparison with the vertical 
enlarger of the usual type, in that the 
negative is illuminated from below, the 
projection being upwatcl on a focusing 
screen. No originality is claimed by the 
author, as this is indeed a home-made 
copy of an enlarger^ that is made cum- 
niercially in more perfect form. As the 
photographs and illustrations herewith 
will prove, the construction is almost 
identical with the factory-made product. 

In addition to its virtues as an en- 
larger, the instrument also functions, 
without change, as a photographic print- 
er for contact prints and as a retouching 
desk for working on negatives or ex- 
amining transparencies such as ‘’trans- 
lite” prints on paper or film. 

To describe tire construction in in- 
finite detail would result in an article 
of considerable length, so actual photos 
of the apparatus were made during the 
process of construction to enable the 
reader to duplicate the machine quite 
easily. 

The complete apparatus (Figure 1) 

*The Graflex Enlarg-or-Printef, manufactured 
by the Folraer Graflex Corp,, Rochester, New 
York,— Bd/tor, 



2i Lamp house under con- 
Mtiedon, ^les are For vehtifation 


A Commercial Unit Made at Home . . . Materials 
Easily Obtainable , . . Uses Pbotoflood Bulbs 
for Light Source . . . High-Speed Enlarging 

By HERBERT E. HAYDEN 

Photographs by the author 



Figure 1: The finished unit ready 
for use as an efficient enlarger 


front to back. It is provided with d, ’ 
ing glass table top made in the styn- 
an ordinary contact printing framlt 
which the bromide paper will be plat 
face down. 

Half of the lower section is taken up 
liy the lamp house (Figures 2 and 3) 
which measures 10 inches high and is 
made of two jrieces nf maple ^4 inch 
thick. Four holes, HA ifcbes in diameter 
and 6% inches Inuu the Itase, are fur 
ventilation. Later in the construction, 
the wooden ])uards aic backed up inside 
with sheet asbestos, and painted with 
aluminum paint. 

The top of this hoxlike airangement 
has a platform made of lA-inch thick 
hard asbestos sheet, over which an 18- 
gage steel plate is firmly affixed, using 
Irrass angles. A four by five inch open- 
ing is cut through this, centered, and 
forms the light aperture over which the 
negative holder will slide. Two pieces 
of one inch channel brass are secured 
to the sides and form a hold-down for 
the projection head platform which 
will be attached later. (Figure 6.) 

An underside view of this lamphousm 
section is shown in Figure 3, witli4^ 


may he considered as being made up of 
separate imits, as follows: 1. The tele- 
scoping case. 2. The enlarging head. 

3. The focusing panel top with platen. 

4. The lamp house and electrical sys- 
tem. 

The telescoping case is made in two 
sections, the lower section containmg 
the lamp house, negative holder, and 
enlarging head proper. It measures SVa 
inches wide and 10 inches from front 
to back. The height is 20 inches, with a 
cut-out “V” section on the left side 31/2 
inches from the top for convenience in 
changing lenses. 

The top section of the case which 
telescopes down on the lower one, and 
thus decreases or increases the projec- 
tion range or size of enlargement, mea- 
sures 8% inches wide and lO^A from 



Figure 3: The lamp house inverted, 
showing light traps painted black 
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ventilating light traps, of bent up almni- 
nuni painted dead black, installed rvith 
small nails along the edge. Around the 
center cut-out section, and 1^/4 inches 
from the lower surface, a frame of thin 
aluminum is bent up as shown to hold 
a standard piece of five by seven inch 
opal glass for diffusing purposes. This 
frame is purposely made large enough 
so that the glass is free to “jigc^^'’ 
its housing as it will expand when heat- 
ed and certainly crack if it is clamped in 
tightly. 

A second 18-gage steel plate with an 
opening four by five inches and match- 
ing the one just described is fitted with 
the bellows taken from an old camera, 
and with a front standard to hold re- 
movable lens hoards. (Figure 4.) The 
L-shaped construction of this unit makes 
it easy to affix two ^^-inch steel rods, 
seven inches long, with sliding bearings 
for the lens standard, so that upward (»r 
downward movement is smooth and 
steady. This movement is made possible 
by means of a standard ^4 x 20 threaded 
nut soldered to the front of the lens 
standard, through which a seven-inch 
piece of ^y4 x 20 threaded steel rod is 
passed and held at its upper and lower 
ends in suitalrle hearing sockets, free to 
rotate. 

Every complete turn of this rod moves 
the lens up or down in a vertical line 
exactly 1/20 of an inch, making ex- 
tremely fine focusing possible. More- 
over, it is not necessary to lock the lens 
standard in any position as it will not 
budge until the rod is deliberately re- 
volved. Motion of the lens standard is 
accomplished by fitting a pair of mitre 



Figure 4: Projection head to be 
mounted on top of the lamp house 



Figure 5: Control side of projec- 
tion head: adjusting knob in place 
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Figure 6: The lamp house and pro- 
jection head completely assembled 


gears, 1:1 ratio — ^^-inch centers, one 
of which is fastened to the threaded rod 
at the base. The other is fitted on a V-/^- 
inch length of ^^-inch rod, which passes 
through a hole in the vertical section 
and extends out horizontally through 
the case on the right hand side. When 
the knob that is fitted on the other end 
of this short shaft (Figure 5) is turned 
Iry hand, the lens board rises or falls 
vertically — and stays put. 

Snrall pieces of sheet aluminum are 
used as lens boards, two holes at the 
outer edges slipping over 6.- 32 studs on 
the lens standard, and are held in place 
with thumb nuts. Lenses of two- and 
three-inch focus are used. These may be 
standard camera lenses, or lenses made 
especially for enlarging, such as the 
“Kino-Hypar” or the Schneider "Corn- 
ponar.” 

The next step in construction is to 
build up the side pieces of the lower 
section. These are cut out of 18-gage 
black crackle-finished steel, obtainable 
in large sheets at most radio supply 
stores. These side pieces are attached 
to the wooden sides of the lamp housing 
with one-inch #4 flat-head wood screws. 
The large hole (Figure?) is four inches 
in diameter; the slots permit 
insertion and removal of the 
opal diffusing glass. WTien 
the apparatus is in use, this 
hole is kept closed and light 
tight by the circular twist-on 
cover. The cover is provided 
w'ith suitable handle of sim- 
ple design. 

The base of the instrument 
(Figure 8) is constructed of 
the steel sheet mentioned 
above and is provided with 
upright angles over which the 
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lower section of the enlarger is .slipped 
and screwed fast with #6 Parker-Kalon 
screws. The elevated platform contain- 
ing the three lamp sockets is made of 
18-gage sheet aluminum, frosted finish, 
The two lamps installed in the exact 
center are Phulofloods, the one slightly 
to the rear, a 25-watt red bulb. The 
small metal panel (Figure 8) is the 
switchboard nf the outfit, the master 
switch turning on and off all lamps, the 
switch to the right turning on both Phn- 
tofloods in parallel when in the “bright” 
position, or both lamps in series when 
in the ‘‘dim” position. (See Figure 10.) 
The switch at the left turns on the Pho- 
toflo(vds whether the setting is at dim 



Figure 7: Lower section of the case 
assembled around the lamp house 


or Imiglit, and is used only fur focusing 
and composition of the enlargement. 
Cross connected to this switch, how- 
ever, is a second one on the top of the 
platen. This is so arranged that when 
the platen descends and holds the bro- 
mide paper against the glass, the Pho- 
tofloods which make the exposure are 
turned on; upon release of the handle, 
these lights are extinguished. The red 
light remains “on” at all times and it 
is turned off only by the master switch. 
This safe light is used for placing the 
paper properly with regard to the slid- 
ing marginal masks, or for setting the 
negative properly when the machine is 



Figure 8: Base of tfae unit, with lamps mount- 
ed. Control switches are on panel at right 
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Figure 9; Bottom view of base, with split 
connectors at tight. Hole is for ventilation 


papers are used, as ■well as 
when giant enlargements are 
made by projecting onto the 
wall. 

A five-inch hole in the 
sheet-steel base (Figure 9) 
is for the purpose of ventila- 
tion. The wiring is brought 
out to the male side of the 
split connectors for further 
electrical connection, and to 
avoid trailing wires. All wires 
in the circuit are covered out- 
side with a close knit wire 
protective covering, known in 
radio parlance as slii elded 


being used for regular contact printing. 

The switches used are of the ‘Toggle 
type” — a double-pole double-throw for 
the “dim-bright” connection and sin- 
gle-pole single-throw for the others. The 
one installed under the handle on the 
platen is a “trigger type” as used in 
electric hand drills and is fitted with a 
spring so that it must be held down 
manually in its “on” position, but in- 
stantly springs open when released. 
Commercially it is known as a “momen- 
tary control” switch and is obtainable 
at electric or radio supply shops. 

Using two sources of light as an il- 
luminant in an enlarger is looked upon 
by many authorities as rather poor de- 
sign, since, it is argued, no two bulbs 
can be expected to give the same bril- 
liancy; indeed, a light meter would 
probably prove this contention. It is 



Figure 11: Negative holder with cut- 
out sections and fiat spring fingers 


also quite true, however, that opal and 
other diffusing glasses are not equally 
translucent at all points, so that a varia- 
tion in this sense could be expected -with 
a single illuminant under any conditions. 

In any event, the results seem per- 
fect enough with the two lamps, but, 
if desired, one Photofiood may be used, 
centered under the negative opening, 
and the dimmer provided through an ex- 
ternal resistance, put into the circuit by 
a suitable switch, as it is in the commer- 
cial machine of which this is a copy. 

The extra lamp will he welcome, how- 
ever, if very dense negatives are en- 
countered, or if the slower enlarging 



the lights and switches in the unit 

cable. The platen connector plugs into 
the line leading up the rear of the ma- 
chine to the platen switch; the other 
connector is for plugging in the house 
circuit in the manner of plugging in 
any household electrical appliance. The 
extended feet of the base have soft rub- 
ber tips to keep the machine absolutely 
steady and prevent sliding on a pol- 
ished floor. 

The negative holder (Figure 11) is 
of the “book type,” six inches wide and 
nine inches long. Each half is inch 
thick. The opening is four by five inches, 



Figure 12: Top of completed unit, 
with focusing celluloid in position 


and the recessed portion of the holder 
accepts two sheets of standard 5 by 7 
glass including suitable masks. The 
upper half of the holder is provided with 
two spring fingers made of phosphor 
bronze which, when the holder is closed, 
keep an even pressure on the negative. 
Metal masks are used for certain nega- 
tives, and, if desired, a slot may be cut 
at each end of the holder, providing 
an easy pull-through path for Retina 
or Contax size negatives made on movie 
film. 

The openings in both the lamp house 
and negative carrier are large enough to 
hold negatives from 35mm to five by 
seven inches, but the actual field from 
any negative to be enlarged is restricted 
to 2^^ by 3^/4 inches or that portion of 
any negative up to five by seven. The 
holder automatically centers itself when 
slid into the opening provided, due to.^ 
the guide rails placed on the side and at^ 
the rear. 

The top section of the case is also 
• made of crackle-finish steel sheet as 
shown. It is held in the desired positirffl^ 
by a large bolt passed through the lower 



Figure 13; Platen closed. The platen 
switch is in box back of handle 


part of the case and running in the slot 
in the extension piece soldered to the 
top section. (Figure 17.) A door in one 
side permits changing of lenses. (Fig- 
ure 18.) 

The tilting top is constructed by mak- 
ing a frame of suitable size to fit the top 
section of the case, and is supported on 
pivots front and back, so as to tilt from 
left to right. A hold-down metal strap 
keeps it in any wanted position by tight- 
ening the ^ 4 . by 20 bolt which holds the 
strap to the case. The tilting top permits 
correction or distortion of perspective 
in the negative. 

The sliding masking frame (to pro- 
duce even, white margins) is made from 
old time radio tuning coil sliders, ob- 
tainable at most radio supply stores, and 
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Figure 15; Extension arms fitted 
to provide for greater enlargement 


turned on by the closing platen switch. 

At the rear, the platen is so hinged 
that it can he swung back and out of the 
way, allowing the use of an extension 
top which makes possible 11 by 14 inch 
enlargements. This is done by providing 
four posts, eight inches long, which 
screw into the frame of the 8 by ten 
inch platen already described, and a 
second bromide paper holder is thus 
available. (Figures 15 and 16.) In this 
case, the platen switch may be dispensed 
with, and the exposure light turned on 
with the toggle switch. 

Focusing is accomplished by project- 
ing the negative upward on a fine-grain- 
ed sheet of celluloid, obtainable at most 
photographic supply houses. This is to 
be preferred to ground glass as it is un- 
breakable. 

To make an enlargement, the negative 
is placed in the holder face up, using 
one of the masks to exclude all ex- 


Figure 17: Focusing knob and the 
lock knob for upper sliding case 


Figure 16: Frame for 11 by 14 pa- 
per fitted to the extension arms 


Figure IS: Completed unit, show- 
ing the two openings on the left side 


Figure 19: Front of the unit ready 
for use. Note the negative holder 

traneous light. Focusing is then care- 
fully done on the celluloid sheet. This 
sheet is then removed, the white lights 
turned off in the machine, a sheet of 
bromide paper is inserted face down, 
and the platen brought down. The speed 
of the machine is so great that the oper- 
ation is almost like contact printing. 

To use the machine for contact print- 
ing, remove the lens and hoard complete- 
ly and lower the top section of the black 
case down toward the floor as far as it 
will go. Then proceed in the usual man- 
ner, treating the apparatus as an ordin- 
ary printing box. 

As a retouching desk, use the glass 
surface of the platen, with the two Pho- 
tofloods in series as the illuminant; or 
they may he replaced with two ordinary 
60-watt bulbs, in this case leaving the 
switch on “bright.” 


Figure 14: Operation of handle 
closes platen and turns on the lights 

from the same drum dials, and are sunk 
into the wood surface. 

For purposes of masking, the dis- 
tances are measured using the center of 
the platen as zero or starting point, and 
the blades are pulled away from this 
point, thus masking off the bromide 
paper up to the limits of the platen. 

The platen (Figures 12, 13, and 14) 
is constructed of half-inch wood on the 
style of a printing frame back, with a 
■ffinge extending all the way across. Fas- 
tened to this platen, on its under-side, 
is a soft ^-inch thick felt pad which 
comes directly in contact with the bro- 
mide paper, forcing the sensitive side 
flat against the clear glass. 

The long handle of the platen has 
#14 piano wire springs at four points. 
These are of a design resembling an 
open safety pin. Pressure on the handle 
causes these springs to hold the paper 
tight before the two Photoflood bulbs are 


14 -inch square brass rods over which 
^ these sliders travel. The contact shoe of 
the slider (in its original sense) is used 
as a tension spring and rides along on 
a frame made of 18-gage aluminum. 
Soldered to these sliders are lengths of 
thin brass ribbon which form the mask- 
ing blades. (Figure 12.) The graduated 
scale over which they travel is also a 
radio product of older days, being made 
up from four celluloid scales formerly 
used on drum type tuning dials. These 
are cut apart and matched so as to give 
divisions in inches, half inches, and six- 
teenths. The large numbers are also cut 
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Drilling Rigs on Truck 
Chassis 

A voiding the delays and sometimes 
. prohibitive costs of moving in and set- 
ting up a steam drilling rig, an ingenious, 
efEcient, and thoroughly portable motorized 
drilling rig consists of a standard iy2-2 ton, 



New drilling rig ready for use 

Diamond T truck chassis and cab, with a 
derrick, rotary table, draw works, and mud 
pump. 

Twenty-four of these portable drilling 
units, developed and built by the V-K-M 
Company, Inc,, of Houston, Texas, are in 
active service of the Core Drilling Company, 
an associate enterprise, operating through- 
out the coastal plains region of Texas and 
Louisiana. 

The rigs are capable of drilling a hole 
1000 feet deep, and through the use of aux- 
iliary equipment, winches, and leverages, 
are able to traverse almost inaccessible ter- 
rain-rough country without roads and with 
steep lulls. As a matter of record, the trucks 
rarely use an improved highway. Some of 
fhe tracks axe eqtiipped with separate en- 
although for iie most part, power for 
^ippdraihba of drill gnd mud pump is taken 
vtrcte,W;';trBck’s’oto 'power plant using a 
pPw''t^epflto.pro.¥ide drive 
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trucks have dulled as much as 100,000 feel 
in addition to providing their own motive 
power, without any repairs whatever to the 
engine. 

This portable drilling unit is suitable for 
all drilling activities, and has an extremely 
wide range of applications. Predominant, 
of course, is its use in exploratory drillings 
to depths of from 80 to 100 feet, a type of 
work essential to petroleum production, 
water search, and preliminary studies pre- 
paratoiy to beginning construction of 
bridges and building foundations. 

In exploration of suspected oil-beanng 
territory, the drill truck is followed closely 
by a geographical prospecting crew, which 
does the “shooting,” the results ol which, 
recorded upon delicate seismographic in- 
struments, indicate whether or not oil is 
likely to be found and, if so, at what depth. 

In operation, the unit is driven to the 
chosen site and parked. Using the truck’s 
engine for power, the mast or derrick is 
raised, the drill stem quickly adjusted and 
the engine’s power shifted to turn the drill, 
while at the same time the mud pump cir- 
culates the fluid to wash the cuttings from 
the hole as drilling progresses. For curing 


work, a laiger unit and, of course, a trit' . 
uf lunger frame are lequired, as these coi ’■ 
holes are drilled to depths of from 100 feev 
down to 2000 feet. 


ICE BUG 

|l/FOST insects are sluggish in 
cold or even cool weather, 
hut not the Grylloblatta campodei- 
formis. This rare insect, commonly 
called the "ice bug,” is happiest 
when it is near freezing, prefers a 
temperature of 38 degrees Fahren- 
heit, and suffers heat prostration 
at 80 degrees. 


Synthetic Scares 

F requent announcements from abroad 
of new synthetic products have continu- 
ally caused momentary stirs in the lay mind,, 
says Industrial and Engineering Chemistry, 
pointing out the disproportionate attention 
given such announcements. The statement 
continues: “Word, for example, that a choco- 
late bar which looks like soap but tastes 
like chocolate has been synthesized in Ger- 
many from coal-tar raw materials and actu- 
ally marketed, appears at first to indicate 
that our fureign brethren still lead 
cleverness. However, when this and similar 
announcements are checked and their sig- 
nificance IS evaluated, the impression is 
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largely nullified. Similar agitation has been 
*■ uaiised from time to time by repuils of 
new synthetic rubber-like materials abroad, 
which often turn out to be more interesting 
than important; in this field particularly 
the United States, with at least two such 
synthetic materials in large-scale produc- 
tion and use, definitely leads the world. It 
is, however, difficult, if not impossible, under 
our economic system, to combat the false 
impression which such offhand announce- 
ments from abroad create in the public 
mind. Laymen geneially are not in a posi- 
tion as chemists most Ircquently are to 
answer such announcements by the query, 
‘What of it?’ More and more the real ad- 
vances of industry based on scientific dis- 
covery in the United States are becoming 
everyday articles of commerce which the 
man in the street fails to recognize as syn- 
thetic. Yet the huge tonnages of synthetic 
products used in this country are daily in- 
creasing and their variety is widening at a 
rate far gi eater than can be equaled in any 
other country of the world.”— Z). H. K. 


WHALES 

TOURING his period of most 
^ rapid growth the finner whale, 
which is the one most hunted for 
oil nowadays, increases in size ev- 
ery day by the equivalent of a big 
man’s weight. 


New room-size air conditioner that plugs into a light circuit 


Plowing Wires Into 
THE Ground 

P LOWING telephone wire into the 
ground as a new and effective method of 
constructing storm-proof rural lines has 
been recently demonstrated in certain sec- 
tions of New York State. Insulated and pio- 
tected by a special rubber coating, the wires 
are buried about a foot and a half iinder- 
-ground along the shoulders of roads. They 
are thus protected against snow, sleet and 
wind storms, lightning, fires, and other haz- 
ards which may trouble overhead lines. 


By the new method the telephone lines 
of 17-gage copper wire coated with tough 
rublier are plauled by a special wire sub- 
soil plow mounted on a two-wheel chassis, 
drawn by a tractor or a truck. From reels 
attached to the plow, the wire is fed di- 
rectly to the bottom of the trench dug hy 
the plow. The tiench, being narrow, fills up 
easily and without marring the highway or 
the subscribers’ grounds. 

Under favorable conditions as much as 
four miles of line can be buried in a day. 
Over inegiilar teirain the progress is much 
slower. A crew of Rnemen and other tele- 
phone plant men is needed to operate the 
plow and do special splicing and construc- 
tion work. 

For many years the Bell System has 
steadily improved the service by placing 
its telephone circuits imderground. But in 
nearly all cases, these placements have been 
made in caiiles which carry a number of 


circuits. In fact, more than 80 percent of 
the wire mileage of the New York Tele- 
phone Company in this state is thus buried 
in cables, while all but about 1 percent of 
the remainder is in cables overhead. Conse- 
quently the new method of burying an ac- 
tual pair or two of wires along rural routes, 
where only one or two circuits may run for 
a considerable distance of poles, tends still 
further to cut down the remaining bit of 
open wire left along the voice highways. — 
Telephone Neivs Bulletin. 
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New Air Conditioner 
Becomes Plug-in 
Appliance 

I NTRODUCTION of a new window- 
mounted room cooler by Westinghouse 
that embodies ease and quickness of in- 
stallation and inexpensive operation costs 
was reported hy S. F. Myers, Manager of 
Air Conditioning Sales. Myers continued 
with the explanation that the new Westing- 
house cooler could actually be installed in 
less than 25 minutes, thereby eliminating 
one of the principal objections to the pur- 
chase of room coolers. 

This new summer air conditioner for bed- 
rooms, dining rooms, medium size offices, 
liotel and living rooms, has been so perfect- 
ed that preliminary construction work to 
install it has been completely eliminated. 
Installation is very simple; it is only nec- 
essary to open the window of the room 
about half way, rest the unit on the sill, 
place the cabinet in position, plug the cord 
into the neare.st wall socket, and the cooler 
is ready for operation. The cooling and de- 
humidification which takes place during 
operation of the unit is equivalent to the 
heat absorption obtained by the melting of 
approximately one-half ton of ice every day. 

All of the air passes through an air filter 
before passing over the cooling coils, and 
with a portion of the “stale room air” al- 
ways being expelled from the room into the 
atmosphere outside the window, cool, fresh, 
dehumidified air is always assured. 

Other features of the new Westinghouse 
^gj^gj^jjg^^^^ergejicaRj^sealed^jjni^ 
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built-in ‘‘watchman” to guard motor against 
overheating; a compressor and motor cooled 
by refrigerant lines around the shell; a 
powerful oil pump that insures adequate 
and continuous lubrication; air filters to 
insure clean air; ventilating damper that 
permits exhaustion of foul air from the 
room ; and a means of insulation that dead- 
ens noise, making for a more quiet opera- 
tion. It is remarkably silent. 


Heat on Wheels 

F or all those odd little corners lacking 
heat but where warmth is still very neces- 
sary, a new portable electric steam radiator 
has been placed on the market. As our il- 
lustration shows, it resembles the ordinary 



Heat where you want it 


radiator, used commonly in the home, with 
the addition of an attachment cord and 
electrical heating element. It is on casters 
and is light in weight for moving up and 
down stairs. It is recommended for such 
difficult-to-heat spots as booths for police, 
ticket sellers, cashiers; for sun porches; and 
for camps. 

The heater comes filled with the right 
amount of water containing a non-freezing 
fluid. It has a thermostat dial marked for a 
temperature range of from 55 to 80 degrees, 
while for special purposes a temperature 
range for as low as 35 degrees can he fur- 
nished. After it is plugged in, its operation 
is automatic. The current quickly converts 
the water into steam, heating the room by 
both radiant and convected heat. In addi- 
tion to the thermostat control of heating, 
there is an automatic current sluit-ofi which 
prevents trouble should high steam pres- 
sure be developed in the radiator. * 

This radiator, which is made by the 
Burden Industrial Appliance Corporation, 
is simple to operate, uses current only about 
75 percent of the time, and, for the amount 
of heat furnished, uses relatively little 
power. It is built for use solely on alternat- 
ing current systems. 


Steamotiye— Packaged 
Power 

T he design and testing of a new type 
of steam-generating unit of good effi- 
ciency, relatively light in weight and re- 
quiring minimum of space, was described 


TRANSPORTATION SECTION 


Wilcox, and Bailey Meter companies at a 
recent meeting of the American Society of 
Mechanical Engineers. 

The new type of steam-generating equip- 
ment has been named the Steamotive. -In 
it, steam is generated at high pressure and 
temperature; fully automatic control in re- 
sponse to changes in demand has been in- 
corporated. The units are intended for 
capacities of from 2000 to 10,000 horse- 
power. 

Two such units have already been hmit. 
The first, now in service in the Lynn, Massa- 
chusetts, works of the General Electric 
Company, is used to test marine and other 
small turbines. It has an output of 21,000 
pounds of steam per hour at a pressure of 
1500 pounds. 

Another, a completely co-ordinated pow- 
er-generating plant incorporating the Steam- 
otive and turbine-generator, with a capacity 
of 10,000 pounds per hour and furnishing 
steam to a turbine at 1200 pounds per 
square inch and 950 degrees, Fahrenheit, is 
being installed in a small, isolated plant 
of a large industrial concern to supply elec- 
tric power and low-pressure steam for build- 
ing heating. Both are oil-fired. 

Two oil-fired Steamotive units, each with 
a capacity of 40,000 pounds per hour, arc 
now being constructed for the Union 
Pacific Railroad for driving two 2500-horsc- 
puwer electric locomotives, il was an- 
nounced at the meeting. These units will 
furnish steam to the turbines at 1500 
pounds per square inch and 950 degiees, 
Fahrenheit. 

Indicating the compactness of the Steam- 
otive unit, the one for Lynn was shipped 
complete frem Schenectady on a railroad 
flatcar. 

Objectives sought in the design of the 
new equipment were pointed out as high 
steam pressure and temperature, minimum 
weight and size per unit of steam produced, 
wide range of capacity with ability of the 
unit to respond quickly to wide variations 
in load conditions, adaptability to a wide 
range of fuels, completely co-ordinated 


auxiliaries, completely co-ordinated auto- ' 
matic control, and units of simple design ’ 
and constructed in sizes small enough to 
he portable. 

In the operation of the Steamotive unit, 
the flame and gases pass from the burner 
through the completely water-cooled fur- 
nace, thence into the superheater, flowing 
aruimd the separator, through the econo- 
mizer and air heater, and up the stack. The 
air for combustion leaves the blower at rela- 
tively high pressure, passing llirougli lanes 
intersecting the stack, and clown around 
the air-heater liilies to the oil burner. Tlicrc 
is no induced diaft fan, the blower forcing 
the air thioiigh the buiner and furnace un- 
der pressiiie. - 

The feed-water enters the economizer in- 
let header, and, after leaving the oulleL 
header, is divided into several circuits, t*® 
of wliich form the floor, sides, and roof omI 
the furnace, as well as the sets of loops 
forming the boiler screen. All the steam is 
generated in these furnace and boilcr^cm* 
ciiits, and enters the separator with a sur- 
plus of water in eai'h ciiciiit. From the 
.separator, llie diy .steam goes tliumgh the 
superheater, and directly to the main tiir- 
])ine. The water {rum tlie separator is called 
the spillover, and it passes tliioiigli a heal 
exchanger to the hot well, where it nii.xes 
will) the condensate, ami is re-fed to the 
boiler by the feed juiiiip. 

Due to the compact airaiigement o[ the 
Steamotive unit, it consliliiU's what is piae- 
tically a packaged power plant. 


Highway Lighting 

D uring 1935 more miles of highway 
were illuminated than during the pre- 
ceding five years. The tempo of pesearch J 
work on this important phase of highway 
safety was stepped up and there continues 
to he a great iiitcicsl shown in the future of 
liighway illumination. 

The longest sodium highway-lighting in- 
.slallatinii in the woild i.s on a section of the 
New York Stale Route 7, known as tin; 
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Freight car loadings, barometer of business, continue to improve 


Diianesbiirg Road. It utilizes 390 10,000-lu- 
men sodium highway-lighting units fur il- 
luminating 17A1' miles of highway. 

The world’s longest bridge, the San Fran- 
cisco-Oakland Bay Bridge, is appropriately 
lighted with the golden light of more than 
a thousand 10,000-lumen sodium luminaires. 


DIESELS 

A NEW annual production record 
for Diesel-electric locomotives 
was reported in 1936. During the 
year 30 such locomotives were 
placed in service or were under 
construction. 


Steam-Powered, 

Streamlined 

F or several months the New Haven 
Railroad has operated a new streamlined, 
steam-powered, two-car train between 
Bridgeport and Hartford along the Nauga- 
tuck Valley. The train consists of two cars 
with an over-all length of 163 feet, and 
seats 152 passengers. Both ends of the train 
have been streamlined, and while the entire 
power unit is located in one end of the 
train, controls are located in each end, al- 
lowing it to be moved in either direction 
without time-consuming and expensive turn- 
around movements. The sides of the coaches 
reach almost to the ground, presenting a 
smooth and uninterrupted surface. 

Air-conditioning equipment is an auxili- 
ary unit of the train capable of producing 
the equivalent of fourteen tons of ice per 



day. Adequate heating is supplied in cold 
weather by means of shielded thin tubes 
which take up very little space hut give ra- 
pid radiation. 

The power plant of this train is unusual 
in that it is steam-operated and occupies a 
space only as wide as the car and seven 
feet long. It consists of three main units— 
the boiler with its auxiliaries; the condens- 
ers with their fans; and the power truck. 
The total power plant weighs only 8500 
pounds. The boiler is heated by an oil-burn- 
ing device somewhat similar to that in use 
in home furnaces and is fully automatic. 

When the steam pressure drops, the boiler 


automatically starts and stops when the de- 
sired pressure has been reached. While the 
unit is of the high-pressure type, it is en- 
tirely safe and has passed all of the tests 
applied by the Interstate Commerce Com- 
mission. After steam has been generated in 
the boiler to approximately 1200 pounds, 
it is taken to the power truck, which consists 
of two high-pressure and two low-pressure 
cylinders located directly on the truck. The 
steam first enters the high-pressure cylin- 
ders and then passes to the low-pressure 
cylinders, thus doing double duty before it 
is returned to the condensers located on the 
top of the train, where it is condensed into 
water ready to start the cycle from water to 
steam and steam to water again. 

Safety features on the train are many, in- 
cluding a train signal device which repro- 
duces in the cab the signals along the 
track. The throttle is also automatic in that 
if the pressure of the operator’s hand is re- 
pi 


Biggest Welded Ship 

T he new tanker to he built for The 
Atlantic Refining Company in the 
Cliester shipyard of the Sun Shipbuilding 
Company, will be the world’s largest welded 
ship. With a dead weight tonnage of 18,500 
tons, the new oil carrier will also be the 
largest commercial vessel under construc- 
tion in American shipyards. 

The new tanker will have a length of 521 
feet between perpendiculars, a beam of 70 
feet and a cargo capacity of 156,000 bulk 
barrels of gasoline. Turbo- electric engines, 
developing 5000 horsepower, will give the 
vessel a speed of over 13 knots, enabling it 
to make the trip between Philadelphia and 
Texas gulf ports in the unusually fast time 
of six days. It will carry a crew of 8 officers 
and 26 men. 

Preliminary construction work has al- 
ready been started and the vessel is sched- 
uled for delivery to the refining company 
by the end of the year. 


Pipe Lines No Pipe Dream 

P AUSE a moment and think of the dif- 
ferent commercial transportation sys- 
tems in modern America; the railroads, 
motor vehicles, airplanes, lake and river 
transport, and the electric trolley lines. Is 
that all? 

No! Another one is the pipe-line. 

People who think of pipe-lines as a form 
of transportation are distinctly in the minor- 
ity and of these few only a tiny fraction 
realize that they are the second ranking 
form of commercial transport following 
right on the heels of the railroads in the 
total loads carried, as expressed in ton- 
miles. 

Ranked in North America on the ton-mile 
category, the transportation systems are 
tabulated by Science Service like this: 

Railroads 500,000 million 

Pipe-lines .400,000 " 

Motor Vehicles 34,000 ” 

Electric R. R 11,000 ” 

Inland Waterways 11,000 ” 

Airplanes 33 ” 

Pipe-lines by their very natnre seldom 
come into the consciousness of the average 



Two views of the New Haven’s steam-powered streamliner 
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Icicles in a factory? Not at all; 
the unusual pattern effect is creat- 
ed by Ford V-8 crankshafts hanging 
from chain conveyors as they move 
toward the motor assembly lines 


kitchen without realizing that back of that 
flow of water are miles of water pipes; 
211,000 miles of them, in fact, on the North 
American continent. And behind the gas 
stove in the kitchen are a collective 312,000 
miles of pipe in Canada, the United States, 
and Mexico. 

Moreover, tliere are 425,000 miles of 
sewerage pipe-line system and 100,000 miles 
in petroleum transmission lines. Natural 
gas transmission lines add a final 65,000 
miles of pipe to the total. 

Transmission of fluids is one of the oldest 
technical arts, points out the Bulletin of the 
Ontario Research Foundation. Pipes and 
aqueducts were, of course, common to the 
old Romans. But even earlier the Chinese 
piped natural gas through bamboo poles 
laid with large ones and small ones alter- 
nating so that their ends fitted into one 
another. The joints were sealed with wax. 

(End of Transportation Section) 

Colonel Lindbergh’s 
Latest Plane 

I T is rather sad to think that Colonel Lind- 
bergh now lives in England, and that his 
latest airplane, the Miles Mohawk, was built 


by a British firm, Phillips and Powis. But 
of course it serves us right! In the design of 
his new craft, the famous pilot supervised 
every stage of the engineering, and the re- 
sult is a machine m which the efficiency and 
convenience of the pilot have been studied 
in every detail— even to the external color 
scheme, which is orange and black because 
these colors show up boldly in all condi- 
tions of weather, in blinding sun or in mist. 

It makes us feel a little better to know 
that at least the power plant is of American 
make. The engine is a supercharged, 200- 
horsepower Menasco, an in-line, air-cooled 
engine, with its cylinders inverted so that 
the pilot’s vision is not hindered in the least. 

The external lines of the Miles Mohawk 
are not of conspicuous novelty, though they 
are clean and neat. The landing gear is 
streamlined to the limit, but is not retract- 
able. At least when Colonel Lindbergh 
and his wife adventure afar they will never 
he bothered by a landing gear refusing to 
come down or go up. The low, cantilever 
wing is familiar and so is the split flap, 
widely employed by designers in the United 
States. The top speed of 200 miles per hour 
is up to the very best standards, particularly 
with a gross weight of 2700 pounds, a figure 
which is fully justified when the equipment 
carried is taken into account. 

But the greatest interest lies in the ar- 
rangement of the cockpit and equipment. 

The two seats are located in tanilem, on 


the front and reai spars respectively, and 
are covered in by an exceptionally neat 
transparent roof; tiansparent side panels 
can he slid up and down at will. The en- 
closure has concave sides, permitting the 
pilot to look outside without exposing more 
than a fraction of his face. Behind the rear 
seat is a loomy luggage compartment with 
a recess for suitcases which is accessible 
from the cockpit as well as tliiough an ex- 
teinal door. Further aft is stowage for a 
tent, a collapsible dinghy, and other articles 
likely to he useful on long journeys to out- 
of-the-way regions. Radio, flying, and navi- 
gation equipment is equally complete, and 
seaplane floats may he leadily sulistltutcd 
for land wheels. 

May the Colonel and Anne Monow make 
many interesting flights and give us another 
fascinating bonk,— A. K. 


The Menasco Buccaneer 

I F our readers will examine the photo- 
graph of the Menasco six-cylinder 
“Buccaneer” engine, they will see how this 
inverted engine fits into ihc narrow nose 
of Lindbergh’s new plane and gives the 
unimpeded vision ahead which a pilot so- 
much desires. 

The public sees nothing but radial air- 
cooled engines on the laige transporLs. We 
can assiue our readers, however, that in- 
line air-cooled engines for aircraft of modcr- 


Rishl: Front of the Miles 
Mohawk plane built for 
Colonel Lindbergh. The 
highly streamlined land- 
ing gear is not retractable 



Courtesy Brlthli Sonety oF Alicreft Cnnsttiictois 



Left; Side view of Colonel. 
Lindbergh’s new plane, 
showing the neatly enclos- 
ed cockpit with transpar- 
ent roof and concave i 
sides, giving good visibility 
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Breafc-away diagram of the new 
British monoplane made for 
Colond Lindbergh. A photo- 
graph of the motor appears on 
page 180. See description above 
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ILEXANDER HAMILTON INSTITUTE 

Announces 

NEW PLAN OF EXECUTIVE TRAINING 


iFoR sixteen months the Institute Staff has been working 
'Jd prepare for this announcement. The results of its work 
'make this one of the most important, perhaps the most im- 
portant, announcement ever made by the Institute. 

Important to whom? 

Not to the average man, because he probably hasn’t any 
more than a vague notion of what is going on in the world of 
business and doesn’t care much about it either. 

But to that smaller group of men who are the executives, 
and coming executives, in American business this message 
will be of utmost importance. 

The next five years, even though they be years of pros- 
perity, will prove a more severe test of personal and execu- 
tive competence than any similar period in the past. Men 
iWho want to win financial independence must meet a new 
set of requirements. There will be none of the indiscriminate, 


get-rich-quick prosperity of the last boom. A higher order of 
business knowledge, executive training, and understanding of 
the new rules of industry will be the price of better-than- 
average income. 

The Alexander Hamilton Institute is ready to prepare you 
for the test of ability and training which lies ahead. In each 
new business cycle during the past twenty-seven years, the 
Institute has developed and remodeled its Course and Service 
to meet the special needs of the day. Thousands of men have 
framed for executive responsibility and financial independence 
under the Institute’s guidance. 

Now again, the Institute, keeping abreast of American busi- 
ness developments, offers a NEW PLAN for executives and 
for those who will be executives-a plan built to meet the new 
conditions and to fit more exactly your personal requirements 
for growth and progress, 


Men Who Set No Limit on Their Futures 
This Free Book Tells a Vital Story 


BN this new plan of executive business train- 
ing, the Institute offers you the ideas, experi- 
ence, and judgment of the most successful 
fcusiness men in America, formulated and or- 
ganized to put at your command the proved 
irinciples and methods of modem business. 

Among the dozens of American industrial 
eaders who have helped to build the Institute’s 
bourse and Service are Alfred P. Sloan, Presi- 
lent. General Motors Corp.; J. C. Penney, 
lhairman, J. C. Penney Co.; C. M. Chester, 
lhairman. General Foods Corp.; M. H. Ayles- 
lorth, Chairman of the Board, Radio-Keith- 
kpheum ; Clifton Slusser, Vice-President and 
actory Manager, Goodyear Tire 85 Rubber 
ompany ; J. S. Tritle, Vice-President, Westinghouse Electric 
M Manufacturing Company; Hubert T. Parson, Director, 
' W. Woolworth Co.; Frederick W. Pickard, Vice-President, 
J. du Pont de Nemours 85 Co., Inc. ; Putnam D. McMillan, 
e-President and Director, General Mills, Inc. ; Paul M. 
r, General Partner, Lehman Brothers, New York Bank- 
Thomas J. Watson, President, International Business 



Machines Corp. ; David Sarnoff, President, 
Radio Corporation of America. 

If you agree that daily access to the methods 
and judgment of such men will guide and in- 
spire you, if you can appreciate the priceless 
opportunity of sharing their viewpoints and 
learning from their experience, then you will 
read “Forging Ahead in Business” with eager- 
ness and profit. The new edition of this famous 
book carries a message of vital importance to 
you. The coupon will bring your free copy. 


THE ALEXANDER HAMILTON INSTITUTE, 

107 Astor Place, New York, N. Y. 

Please mail me, without cost or obligation, “Forging 
Ahead in Business.” 

Name 

Business Address 

Position 
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What Do You Know 
About These Common 

Health Subjects? 

★ 

NERVOUS INDIGESTION: 

Do you know what causes nervous indigestion — who most 
frequently suffer from it — how it may be prevented and 
how to cooperate intelligently with a physician for relief? 





HEART DISEASE: 

Do you know that heart disease has shown an 
alarming increase in recent years? Do you know 
how to escape it — how to live if you have it? 


COSMETIC CARE OF THE SKIN: fn 

Are you familiar with the cause of sudden outbreaks 
of pimples and blackheads — skin pigmentation or 
superfluous hair and what corrective measures should 
he taken? 


SLEEP; 




Ttee 


a 64-page booklet 

‘Answers to Popular Health Questions” 
free with this offer. 

6 Months Introductory Suh- ^ | 
scription to Hygeia for i 



ate power are worthy of serious considera- 
tion. The Buccaneer, after six years 6f^ 
development work by the Menasco company, 
develops 200 horsepower at 4500 feet alti- 
tude, thanks to its moderate supercharging, 
and has made a splendid record for itself 
both in private flying and in aircraft racing. 

Besides the unimpeded vision, the follow- 
ing advantages are claimed for the inverted 



Do you know how to sleep? Do you understand the 
principles of restful slumber and how to achieve it with- 
out counting sheep — reviewing the day’s activities or 
other similar methods. 

GALLSTONES: 


Do you know what gallstones are — ^what /'tx 

causes them to form— what the chief symptom is — ^if imme- j 1 

diate relief is possible — if the stones may be dissolved and i i, ^ L 

what happens if they are removed? 

SELF CONTROL: -jf / 

Can you keep your mental poise? Are you a calm aud col- (y 

lected individual every minute of the day? Do you believe 
^ you are immune to hysteria ? What is hysteria? 

What causes it? What does it make a person 
prp/? do under extreme conditions, and what should 
about it? ^ 

AH the above topics and scores of others, equally perplexing, 
. have been presented in detail in recent issues of Hygeia, the 
Health Magazine. Every month Hygeia is published by the 
™j^ f American Sledical Association to bring you interesting and 

authentic information on a wide variety of topics. Why not 
use the coupon below and begin to share in the many valuable 
health hints Hygeia has in store? 


AMERICAN MEDICAL ASSOCIATION . . . 535 North Dearborn Street, Chicago 

@ Yon may enter my order for the 6-Month Introductory Sub- 
scription to Hygeia, and send me the premium booklet, “An- 
swers to Popular Health Questions”. Remittance of $1.00 is en- 
closed. 


Inverted Menasco Buccaneer 

in-line type: low frontal area which is_a^ 
help in streamlining; noise and exhaust 
carried away below the cockpit; high pro- 
peller thrust line; high degree of accessi- , 
inlity. These engines are as well designed 
and constructed in every detail as their 
more powerful brethren of the radial type, 
and have as many and as eflicient accessor- 
ies. 

The Buccaneer weighs 415 pounds. As 
compared with the radials, this is heavy. 
But as compared with the six-cylinder auto- 
mobile engines which people are endeavour- 
ing to use in aircraft, and which weigh 
close to 500 pounds while developing only 
a little over 80 horsepower, they are very 
light.-^. K. 

A Pilot’s Most Dangerous 
Time 

I N a recent address before the National 
Association of State Aviation Officials, 
James E. Hoskins of the Actuarial Society 
of America gave some interesting informa- 
tion on the most hazardous stages in a pilot’s s 
career. 

It appears that the most dangerous time 
in a pilot’s career is not while he is taking 
instruction in the early part of his soloi 
flying, but during a certain period after he ’ 
has received an advanced license or a mili- 
tary rating. “At first he knows he is green 
and plays safe; eventually he gains sbll, 
but there is an intermediate time when 
his self-confidence exceeds his ability,” said 
Mr. Hoskins. 

Pilots who have been involved in an 
accident, or who have been disciplined for 
violation of air regulations, have a greater 
chance of a fatal crash tlran those who havt 
not. They might be expected to be more 
careful. Perhaps the pilot who has had ai . 
accident or who has been disciplined show 
a lack of physical or mental aptitude? i 
According to Mr. Hoskins, no grefi 
difference has been observed between th" 
safety records of younger pilots and those 
of more mature years. This is contrary to 
widely accepted opinion. . 

What type of flying is the safest? Mr. 
Hoskins is quite sure that the flying which 
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ment inspectors, by responsible airline oper- 
ators, or by corporations owning planes for 
their own use, is fai safer than private flying 
undertaken for pleasure. This will not en- 
courage us to accept a friend’s invitation 
to ‘‘come and fly with me some time.” 
-A. K. 

Motors Tested in 
Sound-Proof Cell 

AN automobile engine, unmuffled, makes 
jfl. quite a little noise. But it is merely 
whispering as compared with the overpower- 
ing roar of the Wright Cyclone G develop- 
ing some 1220 horsepower at 2200 revolu- 
tions per minute. The Wright Aeronautical 
Corporation’s engineers have the arduous 
task of testing such engines on a 24-hour a 
day schedule. Now while the town of Pater- 
son, New Jersey, is extremely proud of its 
mighty aircraft engine factory, and owes 
} no little of its welfare to the large orders 
received by Wright’s, its citizens did suffer 
from the noise, and did not scruple to make 
violent and continuous complaints. 

So the aircraft motor engineers turned 
into “acousticians” and built completely 
‘ sound-proof test cells as part of their new 
testing equipment. 

The sound proofing was based on a com- 
bination of three principles. In the first 
place the walls of the cells were made of 
a porous substance which absorbs much of 
the sound. Secondly, the exhaust vent into 
the open air consists of a deep honeycomb 
which breaks up the sound waves before 
they emerge into the atmosphere. Lastly, 



Airplane motor ready for test 

the suspension of the engine itself is an 
important factor. The engine under test 
is mounted on the end of a large steel 
cylinder about 10 feet long, which is sus- 
pended 10 feet above the floor in a three 
point cradle of cable loops anchored to the 
walls and the floor. Vibration at the anchor- 
age points of the cables is absorbed by 
rubber washers which separate the hearing 
surfaces from the structure of the building. 
These methods have proved entirely effica- 
cious and the complaints of Paterson in- 
habitants have ceased.—^. K. 

^Feeding Birds From 
iTHE Air 



— little, Old-World inns cherishing the tradition of 
generations of personal hospitality . . . and magnifi- 
cently appointed hostelries, efiBcient to the last needle- 
and-thread in every guest-room pincushion. 

— quiet, gracious hotels, tvhere hospitality in the grand 
manner is revered as a fine art . . . and glamorous cen- 
ters of metropolitan gaiety, aglow with the cheer of 
music and laughter. 

— intimate gathering -places whose charm is the trea- 
sured secret of a few . . . and world-renowned caravan- 
serais where ambassadors rub elbows with captains 
of industry. . . 

But there is only one hotel in the world which typifies 
them all in one . . . 


THERE IS ONLY ONE ^ WALDORF^^ 

OtTWiM-- 
PRESIDENT 



T he peacetime applications of flying 
never cease to increase in scope and 
number, as a good offset to the dangerous 
functions of the airplane in war. Thus we 
hear that Commissioner Harry M. Arm- 
strong of the New Jersey Fish and Game 
Commission has saved the lives of thousands 


THE WALDORF-ASTORIA 
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- .in the sketch, which we owe to the courtesy 
of Aircraft Engineering. A grip lever is 
mounted on the control column and is 
normally held against the column by the 
pilot’s hand. If the pilot relaxes his grip 
the handle is pulled down by a spring, 
which at the same time actuates a Bowden 
cable. The cable disengages a peg or lock- 
ing pin and the throttle lever is moved 
back by the closing spring, so that the 
gas supply is shut off. Further, the plane 
itself is so rigged as to be slightly nose 
heavy. When the pilot no longer holds the 
control column, the ship noses down into 
a glide to earth. 

The supposition is that the pilot recovers 
consciousness long before he approaches 
the ground, and has plenty of time to re- 
sume control before landing.— H. K. 

The Next Five Years in 
Aviation 

T hree great engineering societies re- 
cently combined their efforts in or- 
ganizing a symposium entitled “The Next 
Five Years in Aviation.” The American 
‘ Society of Mechanical Engineers, the In- 
stitute of Aeronautical Sciences, and the 
Society of Automobile Engineers are to be 
complimented on the results of this meeting, 
which produced not a purely imaginative 
effort of the H. G. Wells type, but a serious 
technical projection of the advances of the 
next few years. 

All important air-cooled engines will de- 
velop well over 1000 horsepower in the near 
future. The specific weight will be less than 
one pound per horsepower. The fuel con- 
sumption of the gasoline aircraft engine will, 
in the next five years, be reduced to 0.35 
pounds per horsepower-hour as compared j 
with the 0.5 pounds of to-day. This great 
advance in economy will be due, to a large 
extent, to the introduction of improved fuels, 
of a very high octane rating, which will 
'’^ow compression ratios to be increased 
even further than to-day. 

At this meeting the aircraft Diesel ap- 
parently did not have a single friend. If 
the above economies are attainable with 
gasoline, we can readily see that the air- 
craft Diesel will have harder sledding- 
fire prevention will be the main argument 
of the Diesel proponents. 

Our readers have often written in to ask 
why the Junkers Diesel is so generally 
used and so highly regarded in Germany, 
and why it did not get a footing in the 
United States. A well informed and dis- 
tinguished German aviation constructor gave 
an explanation during the meeting. The 
only reason the Germans are using the 
Diesels in their transport planes is because 
the gasoline fuel situation is so difficult. 
If Germany had an unlimited supply of 
gasoline, they would themselves abandon 
the use of Diesels for airplane work! 

Igor Sikorsky spoke with his usual vigor 
and authority about aircraft weighing 100,- 
,000 to 200,000 pounds which will be under 
' Construction in the next five years. Cruising 
.’speeds will be increased to 200 miles an 
^jhour for flying boats, and 250 miles an hour 
^ for land planes. 

The writer of these notes had the privi- 
lege of making predictions from the same 
platform. He really made no predictions but 
raised what Mr. Sikorsky thought to be an 
_JntCTestm£_joint^ As planes increase in 
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the giant ocean liners which need a small 
army of tug boats to bring them into dock. 
Now if airplanes get bigger and better, and 
consequently less maneuverable, how will 
they ever bring themselves into the landing 
glide, and how wiU they ever flatten out 
again? Will they have to be provided with 
airports fifty miles in length, perchance? 
There are methods, as a matter of fact, of 
maintaining maneuverabOity while increas- 
ing size, but real difficulties remain to be 
solved. 

The Sperry Gyro Pilot is now universally 
employed on the airlines. When the Gyro 
Pilot has conquered the transport field, will 
it he reduced from its present cost of several 
thousand dollars to a price of, say, ten dol- 
lars so as to be available for every private 
airplane? At present the use of the Gyro 
Pilot on a small private plane would be 
absolutely prohibitive from the point of view 
of expense and of the care required in main- 
tenance. But the electric starter for auto- 
mobiles was once also regarded as a tre- 
mendous luxury— now no car would sell 
minus an electric starter. 

Space will not permit us to give the views 
of other distinguished speakers. It is to be 
hoped that these learned societies will in 
time make the full views of these engineers 
available in detailed reports.— H. K. 


Determinism and Man 

S CIENTIFIC writers who have turned to 
the philosophical interpretation of sci- 
ence are invariably concerned with the re- 

— I I 1 T 


biological science he creates. These writers 
fall, roughly speaking, into three schools. 

The first maintains that the methods that 
man has evolved for the study of the physi- 
cal universe can be applied, without funda- 
mental modification, to the study of 
mankind, and of man as an individual; 
that the determinism of physical science 
must apply equally to characteristics of tke 
individual, and that from this can he de- 
duced the behaviour of the mass. The uni- 
verse, including man, is a complex machine. 
These are mechanists. 

The second school sets man and his mind 
apart from the rest of the universe, asserts 
that although he is amenable to physical 
laws, these do not determine the whole of 
his actions, and that otherwise he is “free” 
to act as he wills, in accordance with or 
against his moral conscience. There is a 
great variety of such philosophical idealists, 
ranging from the solipsist who maintains 
that the universe is created out of the ele- 
ments of his (the particular solipsist’s) 
consciousness, to those who believe that 
man, in the exercise of his will, is working 
out the law of a Superior Intelligence that 
exists outside man. 

The third class asserts that man is a pro- 
duct of material nature, consciousness being 
a complex quality of the brain; that physi- 
cal science has been produced by man in his 
struggle with the material world; that the 
scientific laws he finds operative to inani- 
mate matter are not necessarily valid as 
they stand for the more complex problem 
arising when man, the active agent, is in- 






THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


H OW hea\7 a hold the telescope making 
hobby has taken on people is indi- 
cated by frequent reminders. We learn that 
courses in telescope making are now being 
given at New York University, also at the 
Pennsylvania State College, and we go so 
far as to predict that graduation credit for 
this work will eventually be given at many 
universities, presumably in the departments 
of physics. Writing from Eindhoven, Hol- 
land, T. L. Rinia advises us that “telescope 
making is now rapidly becoming popular in 
Holland.” 

Amateur telescope makers in any com- 
munity will testify to the interest their 
telescopes have aroused locally, some of 
the owners deciding they have become too 
popular by half, since the townspeople 
had learned where to get a free peep at 
the moon at all hours. One man threatens 
to ‘‘leave town or else commit suicide,” in 
order to escape this kind of popularity, but 
others have enjoyed the nightly visitors. 
J. Milo Webster of Wyomissing, Pa., has 
kept a visitor’s book at his observatory (see 
pictures in “A.T.M.,” pages 455, 456) and 
says the book was entirely filled up, last 
summer, with 4000 visitors’ names! In 
Rochester, N. Y.—the optical city— they 
had a hobby show, with stamp collectors, 
painters, cactus growers, micro-biologists, 
engine model builders, fancy quilt makers, 
and telescope makers among those repre- 
sented. The Rochester Astronomical So- 
ciety. with a membership of 100, won the 
silver cup as First Prize. In that city, too, 
the university is apparently in contact with 
the telescope making hobby, as the Roches- 
ter Astronomical Society has the co-opera- 
tion of the university Department of Optics, 
New astronomical and telescope making 
societies seem to spring up daily. Photo- 
graphs of two of the older clubs are shown 
in Fipre 1. In half-tone reproduction the 
reader can’t clearly make out features, but 
we have been all over the original photo- 
graphs with a 2" lens and, as we used to 
say in the army, each club group is a “fine 
body of men,” 

HEN we first published "Amateur 
Telescope Making,” 11 years ago, we 
bad no idea the hobby would take such a 
determined hold on our readers, but today, 
in addition to that book, now in its fourth 
edition and “going strong,” we now have 


the new book “Amateur Telescope Mak- 
ing-Advanced,” the sequel to “A.T.M.” 
and 150 pages larger. This most recent book 
harks way back to a thought we had while 
lying abed about 11-23 a.m. one Sunday 
morning in 1925, even before the thin first 
edition of “A.T.M.” was conceived — namely, 
to bring together, in one p/ace— that is, be- 
tween the same two covers — reprints of 
some of the things we had already been 
chasing up in different public libraries, at 
considerable inconvenience. Other items in 
“A.T.M.A.” have been written by amateurs 
wlio took up the hobby as beginners soon 
after “A.T.M.” first appeared. Together 
they show how the amateur, starting at 
scratch and in ignorance, has performed the 
feat of virtually lifting himself aloft by his 
own bootstraps— a process of levitation 
which still continues, for standards improve 
every year. 

In dividing “A.T.M.A.” into two parts, 
one on practical “optics” making, the sec- 
ond on the “more practical aspects of ob- 
serving,” we have had in the background 
of our mind the possibility that, some day, 
if the hobby continues marching on as it 
has, each of these parts could be enlarged 
and built into a separate book. Readers’ 
reactions to that thought are solicited. 
Would there be enough market for the sec- 
ond hook (on observing) to make it eco- 
nomical?— say, a sale of 3000 copies— for 
these books must pay their way in the 
world. 

However, avast with thoughts of making 
new books for the present; what we now 
want most, after just a year of spare time 
work at home, in preparing “A.T.M.A.” (all 
this hobby work being done on time sneaked 
in between regular work on the magazine) 
is to do a long stretch in an overstuffed 
chair, with time to yawn frequently. Ho, 
ho, hum— haven’t been to the movies in a 
year and Mae West is on tonight. By the 
way, please turn in proof enors, found in 
reading “A.T.M.A.” We save these with 
care, against a later edition. 

In case you prefer the drawing in Figure 
2, to the one on page 521 of “A.T.M.A.,” 
you may cut it out and substitute it. When 
invited to make the drawing for that humor- 
ous page to provide a break between Part I 
and Part H, R. W. Porter sent us two draw- 
ings— perhaps we selected the wrong one. 
Every amateur should learn this song, a 


parody on the Gilbert and Sullivan light 
opera “Pinafore,” with its catchy music. 
Speaking of songs reminds us of poetry. 
The Enid Crawford Pierce who wrote the 
verses about dinosaurs, on page 196, is 
Mrs. John M. Pierce of Springfield, Ver- 
mont. Some think the philosophy is a bit 
gloomy blit the verses reached us one day 
when we felt just that way. So we accepted 
them, We are born, we grow up, worry about 
income taxes, make telescopes, make other 
telescopes, and die. “What’s the use— only 
an egg yesterday and a feather duster to- 
morrow.” But tomorrow, unless it rain^ 
again, we may feel different. 

H ere is an interesting note by R. W, 
Porter. See Figure 3: “If a template, 
used either as a grinding or polishing tool, 
is moved across a spherical concave disk, 
it will automatically produce a paraboloidal 
surface of revolution. The tool (template) 
moves parallel to itself from about A to 
B, the disk slowly revolving beneath it.” 

C ONSIDERABLE interest has been 
shown in small items regarding the 
theory of polish, published here from time 
to time, the question being whether polish- 
ing is sub-microscopic scratching or some 
kind of molecular flow. The following is 
from a recent article by Dr. Wilbur B. 
Rayton of the Bausch and Lomb Optical 
Co., in The Review of Scientific Instru- 
ments, Vol. 7, No. 9. 

“In the process of grinding, the particles 
of emery plough out channels by ‘springing’ 
out a series of small chips. Apparently the 
emery particle serves as a point of com^ 
pression building up pressure until the gla^ 
is locally strained beyond the elastic limit, 
vvdiereupon a chip flies out and immediately 
the process begins again at a point a little 
farther along. The chips are removed by a 
process quite similar to the process by 
which flakes of flint are sprung out of the 
surface in the fashioning of arrow heads, 
“The polishing process is not so well un- 
derstood. The ground surface consists of 
minute hills and valleys. Does the polish- 
ing process remove material from the hills 
until all of them are reduced to the level 
of the bottom of the valleys or does the 
material removed from the hills partially 
fill up the valleys? 


'For a long time it was known that pol- 
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Figure 2: The unforgettable, catchy 
song of the amateur astronomer 

ished surfaces on calcite crystals used in 
X-ray spectrometers were much less satis- 
factory than natural fracture surfaces. Pro- 
fessor Richtmyer eventually discovered that 
if after a calcite surface was ground, but 
not polished or only lightly polished, it was 
etched with weak acid its behavior became 
equal to a natural fracture surface and, in 
speculating on the cause of this effect, sug- 
gested that it might be explained by assum- 
ing that the grinding process left embedded 
in the surface great numbers of small crys- 
tals which, although broken away from the 
original crystal, were lodged in pits on the 
surface but with their crystal axes running 
in all directions. Such loose crystals would 
be subject to attack on all sides by the 
acid and would therefore be dissolved, leav- 
«ing a surface which might be rough but 
which would be completely regular insofar 
as crystal axis was concerned and that it 
would reflect X rays as a single crystal. 
Apparently polishing the calcite serves to 
make the surface appear to be continuous, 
the outstanding characteristic of a polished 
surface, but does not remove the debris left 
in the pits in the process of grinding. 
Whether there is any reason to extend this 
reasoning to the grinding and polishing of 
glass is not immediately apparent. Glass is 
amorphous and calcite is a crystal but in 
spite of this there is the thought that a 
polished surface on a piece of glass may be 
a sort of a false front that makes an actually 
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The Best in Teleseepes and 
Supplies at MeasonaMe 
Prices 

Satisfied customers everywhere — we 
prorate postage east of Mississippi. 

Complete stock of Pyrex blanks, 4" to 12", 6" 
Pyrex Kits, 8 grades of abrasive polishing ma- 
terials, Instructions . $6.00 

Eyepieces, prisms, mountings and parts. 

Finished Instruments. 

Send 6c for illustrated catalogue. 

TINSLEY LABBUATOmiS 

3017 Wheeler St. 1360 Dulferin St. 

Berkeley, California Toronto, Canada 



Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT: — glass, abrasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS . . . ^5.00 

A suitable EYEPIECE: — positive, achromatic ^4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the dehnition of even the best min- 
cor) . . .... ... , ^6.00 

With these, and patience and mtcliigence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 


IF e will also answer your questions and test your mirror. 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE IJ Burvard St,, Springfield, Vermont 


Atemsco Eyepieces 

Dia. Brass and Fiber Mounted. Rams- 
den— B F.L.— M"E F.L.— E.F L. 
—$1.00 Postpaid. Solid Ocular—^" E.F.L. 
— Fiber Mounted — $1.00 Postpaid. Terres- 
trial — 1" E.F.L. 4 Lens System— Guaran- 
teed — $3.00 Postpaid. 

Circular for Stamped Envelope 

Northwest 

Amateur Telescope Supply Co. 
P.O. Box 945 Washburn, Wisconsin 


KITS OUR 

4" kit ^ 3.00 
6" kit 3.75 
8" kit.. 6.75 
10" kit. 10.00 
12" kit 14.75 


SPECIALTY 

Pyrex $ 4.25 
Pyrex .. 5.75 
Pyrex . 8.50 

Pyrax , 13.95 
Pyrex 24.00 


Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and instructious. 


Money-back guarantee that 


THESE KITS ARE AMONG THE BEST ON 
THE MARKET REGARDLESS OF PRICE 


(send foe free catalogue} 


M. CHALFIN, 1425 Longfellow Ave., New York, N. Y. 


Build Your Own 

BEFLECTim 

TELESCOPES 


Six-inch Kit, $6,50— containing two glass disks far 
mirror and tool, all necessary abrasives, rouge, pitch, 
a l-inch achroKistic eyepiece, Ifi" almainlzeO diag- 
onal and copy of instructions. 

C-naornll ■" achromatic ayepieco SI. 00 

OjpeCIUi. i/gV eyepiece ,..$1.00 

A copy of Instructions 10c: catalog free 
OPTICAL RESEARCH LABORATORIES 
Larchinont New York 


ALUMINIZING 

NEW SURFACE.HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
and uniformly superior In reflectivity at the 
same reasonable prices maintained in the past. 
Coating Prices: 4 " — $1.75, 5" — $2.00, 6" 
—$2.50, 7"— $3.00, 8"— $3.50, 9"— 

$4.25, 10"— $5.00, 11"— $6.50, 12"— 
$7.50, and 12 Vj" — $8.00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths- 

1 Fa "—50c, ly;"— 60c, 1%"— 75c, 2" 
—$1.00, 2'/-! "—$1.25 and 3"— $1.50 

LEROY M. E. CLAUSING 

5507-5309 (A Lincoln Ave. Chicago, III. 


O Spectroscope and book of 129 experiments $2.50 
Telescope clearly showing moon craters $1 
Strobascope with motor, neon lamp and book $ I 
Electric Fun book, 200 stunts with 110 volts $1 
Magic Rod glows In sis colors in the dark $1 
Sinthariscope. See atoms esplode' . . $2 

Cutting & Sons 37 W St. Campbell, Calif. 


“TELESCOPE MAKEES- 

MIRROR OUTFITS 

Complete with 2 glass iliscs, correot thickness, ahra. 
sives, tempered pitch, rouge template, instructions, etc. 

Finest quality guaranteed. 6" $4.00 

PYREX KITS as above, 6"— $6.00: 8"— $8.00 

PYREX MIRRORS 

Made to order, correctly figured, pol- 
ished, parabolized and aluminized. Writ- 
ten guarantee. Prices upon request. 

We do polishing, parabolizing and aluminizing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
I"— $2.75: 11/4"— $3.75: I'A"— $4.50: IVa"— $6. 

Prisms, experimental, l"-^l.75: ll/a"— $2; 17a"— $2.25 


RAMSDEN EYEPIECES— finest quality lenses 
in brass mountings, standard I'/a" diam. 

1 / 4 " er '/a" F.L. .. $4.00; I" F.L $2.50 

%■“ F.L. 3 lens eyepiece stand. I 'A" dia $3.00 

KELLNER 3 lens orthoseoplB eyepiece I'A" F.L. $4,00 

CELLS, aluminum, adjustable, 8"— $8.; 6"— $5. 

SPIDER PRISM HOLDERS, adluslable $2.50 

RONCHI TEST GRATINGS— etched Oh glass, tl cq 

in standard I'A" eyepiece mountings -r j -o" 

FREE caialop Telempes, Microscopes, Binocvlars, 
etc, Jnstmetiem for Telescope ilaking, 10c. 

PRECISION OPTICAL SUPPLY CO. 
1001 E. 163rd Street New York City 
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“Amateur 
Telescope Making 
—Advanced” 


(Formerly referred to as the 
“Supplement” and as “A.T.M., Vol. 11”) 

N ot a new edition of “Amateur 
Telescope Making,” but a 
brand new and entirely separate, 
companion volume, though print- 
ed and bound uniformly with it. 
This new book has 57 chapters, 650 
pages, 359 illustrations and over 
300,000 words. It is not recom- 
mended to beginners, as it follows 
logically after the first book, 
“Amateur Telescope Making.” The 
following is an informal, running 
description of “Amateur Telescope 
Making — Advanced (‘A.T.M.A.’) 

The book is in two parts. Part I, 
Avith 45 chapters, is on practical 
construction. Part II, with 12 chap- 
ters, is on some of the more practi- 
cal aspects of observing. 

PART I 

Everest’s advanced minor tech- 
nic; Selby’s flat technic; eyepiece 
making; objective lenses and re- 
fractor mountings in greater detail 
than in “A.T.M.”; drives; Schmidt 
camera; aluminizing; the new 
Zernike test; setting circles; indoor 
telescope; sidereal clocks; obser- 
vatories; detecting astigmatism; 
making micrometers, chronographs ; 
metal minors. Many other items. 

PART n 

Systematized observations; meteor, 
stellar and eclipse photography; 
the eye and the atmosphere in 
observation; reflectors versus re- 
fractors; “richest-field” telescopes, 
and a wealth of other material. 

“AMATEUn 
TELESCOPE MAKING 
— ADYANCED” 

Edited by Albert G. Ingalls 

Postpaid $3.{H), domestic; |3.35, foreign. 


Scientific American 

24 West iOtli Street New York, N. Y. 


chaotic condition present the appearance 
of order.” 

¥ E have been looking over an accumu- 
lation of unpublished descriptions of 
telescopes, with photographs, and out of 
about 100 only nine could be found which 
haven’t a slender “bottleneck” (“A.T.M.,” 
fourth edition, page 130) between the tube 
and declination axis bearings. It seems 
almost hopeless to harp on that point — folks 
evidently will build ’em wobbly. Here on 
these pages are four other descriptions we 
rati across, with interesting features. Figure 
4 shows not only a swiveling eyepiece lor a 
Cassegrainian, but a finder which swivels 
around with it, remaining always parallel 
to the optical axis. Thus the user can choose 
a comfortable position for both eyepieces. 
G. L. Ardery, 2051/2 West Third St., Yank- 
ton, S. Dakota, made the telescope. 

Figure 5 shows one of the inverted en- 
gine block polar axes described in “A.T.M.,” 
fourth edition, page 142. B. L. Bradley, 235 
North High St., Salem, Oregon, is the 
maker. He also writes: “Here is a sugges- 
tion for those who may have trouble in 




Figure 4: Ardery’s conception 

squaring die mechanical parts of their tele- 
scope, (I had lots for a while.) I finally 
ran across the idea of using my 5" scope 
with cross-hairs to square up the mechan- 
ical parts of the 8" telescope. I carefully 
marked the center point of the dec. axle, 
both ends. Then I lined up on the center 
point with my 5" portable scope, putting 
the center point of the axle just on the cross- 
hair. It takes two people to do this, else you 
may walk the equivalent of several hundred 
holes of golf before the center points co- 
incide. Continue to revolve the dec. axle 
around the polar axle, and adjust the set 
screws in the T-pipe fitting until the center 
points coincide on the cross-hairs. I used a 
similar procedure on the tube with refer- 
ence to the dec. axle.” 

Figure 6 is a sea-going telescope. H, Le- 
roy Benfer of the Radio Department, S.S. 
Santa Clara, left it with us. (Incidentally, 
we think no more graceful steamers sail die 
seven seas than the Santa Clara and others 
of the Grace Line’s Santa class. They go 
through the Panama Canal and down the 
west coast of South America, also to Cali- 
fornia. Beautiful lines, these new vessels 
have, and we make our bow to the naval 
architect who laid them down.) Mr. Benler 
says he gets quite a little use of his tele- 
scone— though not often on the high seas. 


Figure 5: Bradley’s ex-Lizzie 

A photo of the moon he sent shows gooi^ 
sharp resolution of detail. Many other pho- 
tographs of the moon have been sent to us, 
but when reproduced in half-tone they 
would all look exactly alike; the half-tone 
would knock out any excellence they might 
possess. This is why they are not published. 

After the sea-going telescope comes a 
land-going one, with pedestal permanently 
bolted to the rear of a car (Figure 7) . C. C. 
Miller, president of the Amateur Telescope 
Makers of Kansas City, concocted this 
mounting. He says the tube is detachable 
and is taken inside except when in actual 
use. A trout rod and line show dimly, lean- 
ing against the mounting. 

AT present several are either making 20" 
Pyrex mirrors or flirting with the 
idea. How about getting up a “Twenty-Inch 
Club” among these aspirants? Doubtless 
they could help one another to a consid- 
erable extent, a 20" being quite a job to 
tackle all alone. Let’s hear from all of them. 

H ere is a note from T. E. Morgan, 0 ^ 
the Sacramento Shopping News, 2836 
Fifth Avenue, Sacramento, Calif.: “Those 
amateur telescope makers who have had 
their mirrors silvered by just anyone should 
inquire about the methods to be employed 
before entrusting them to some workman 



Figure 6: BenfePs amphibian 


MARCH • 1937 


SCIENTIFIC AMERICAN 


187 


C ignorant of an optical surface. Not having 
i fhe slightest idea of an optical surface, much 
less matters of a few millionths of an inch, 
they do it about as follows: Using no 
chemicals to clean the mirror, they smear 
rouge— probably poor rouge at best — on a 
cotton pad and rub the mirror in all man- 
ner of strokes and probably in spots. If they 
think it needs more polishing they may even 
use a motor driven buffer. ‘Oh well,’ they 
think, ‘it’s just another mirror and we’ll 
put a film on it with no spots, and polish it 
well.’ The remainder of the method is to 
use the silver with heat and more rubbing 
of the rouge pad. It nearly happened to 
me.” 

D uring the World War there was a 
dearth of practical optical workers, 
and persons who had even elementary 
knowledge of optical work were at a pre- 
mium. In case this nation got into war 
l&gain (and let’s hope it won’t) it would 
turn to the thousands of amateur telescope 
makers for help. Not, however, that every 
man who can tell rouge from pitch will be 
made a field marshal. Just a thought. 

P^ABOUT the slip ring idea (“A.T.M.,” p. 
ilL 146) : Frequently amateurs invent this 
independently. Actually it is very old. “I 
don’t know how old the idea is,” is what 
Prof. H. D. Curtis, mechanically-minded 
astronomer and designer tells us when 
asked, ‘‘but I feel pretty sure that Saeg- 
muller used it on his mountings way back 
before 1900. In the ‘Handbuch der Astrono- 
mische Instrumentkinde’ the earliest men- 
tion seems to be in mountings made by 
Fritsch about 1893.” 

I T is regrettably necessary to end on a 
very sad note. New York papers of Janu- 
ary first contained the following bare item: 
“Kildarton, Armagh, Ireland, Dec. 31 
I (U.P.) — Canon W. K A. Ellison, rector 
lastronomer of the Armagh Observatory 
fkiice 1908, died today.” 

This IS the total of our present knowledge 
of the matter^ though we hope soon to learn 
more. Rev. Ellison was about 72 years of 



Figure 7: Miller’s motorscope 


Isp, and a year or two ago was made a 
•j canon of the Church of Ireland. Thousands 
‘ of -American amateur telescope makers will 
add their regrets to those of Ellison’s pupils 
elsewhere in tlie world at the loss of this 
preceptor who has given so much en- 


UNITED STATES GOVERNMENT SURPLUS 


BAUSCH 8C LOME 


U. S. Navy Telescopes 
^12.50 

Said ta have cost in excess of $I30.1]0 



Porraerly used on large calibre guns Makes an ex- 
cellent finder Has many other uses Consists of an 
optical system of 7 lenses, mam telescope tube, erector 
draw tube and eyepiece draw tube Also excellent scope 
for spotting game or targets Object Lens 2" , Varirdile, 
magnifies flora 3 to 10 power, Exit pupil 0 2" to 0 09": 
Eje Lais 15/10" All bronre and brass. Cross H,sirs, 
Angular field 3°30' to 12^; Erect image. Weiglit 0 lbs 
Limited amount. $12.50 eaeb 


U. S. Army Artillery Prismatic 


Gun Sights 



A high-poner Gun Sight. Finest constructed optic.al 
sjstem affording a sharp, clear image made possible 
by three highly finished prisms Mount over all. 10 in., 
air-tight case made of solid bronze. Objective lens 
i'i in diameter Complete with leather carrying case 
Adjustable focusing deuce; elevation and drift adjust- 
ment with numbered scales; adiustable reticule, mag- 
nification 12 diameters: front and rear siglits; vial 
levels. Weight 4 lbs Limited amount, $15.00 each. 



UNITED STATES GOV’T 

New Fire 
Extinguisher 

Carbon tetrachloride {pv- 
rene luiuid) ; pressure 
type; Ideal for laborato- 
ries, etc,, trucks, etc , 
boats, gas stations 
(10 times more pressure 
than hand extinguishers.) 
Just turn handle. No 
pumping necessary. 

Ideal for remote control 
uith wire. 

(Original cost $40 00) 

1 Qt. (100 lbs, pressure) 

$9.85 

2 (its (200 lbs pressure) 

$14 95 


U. S. ARMY MICROSCOPE LAMP 



Manufactured by 
E. Leitz 

Four Corning Dayllte glass 
windows give almost pure 
white light. Complete with 
bulb, 6-foot cord, plug and 
switch in cord. Warming 
plate on top of lamp for 
heating mounts, etc. 

Standard Price Our Price 
$22.00 $3.00 


Remittance must accompany orders 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., 105 Fulton Sireef, New York City 


Complete Telescope Makers Kit on/y$ 5 

. . . WHILE THEY LAST 


Compare 
This Value 
with 
AU Others 


6" kit consisting of annealed plate glass tool and mirror blanks, 
edges ground and bevelled to prevent chipping, 5 grades of genuine 
carborundum, 1 lb. of lap wax (superior to pitch), optical rouge (best 
grade obtainable anywhere), poli.shed disc for diagonal, and a com- 
plete P/i' standard diam. Ramsden eyepiece that gives a beautiful 
flat field. 


THE BIGGEST VALUE IN ITS FIELD. UNCONDI. 

TIONAL MONEY BACK GUARANTEE IF DISSATISFIED 
WHILE THEY LAST — KIT AS DESCRIBED §5.00 

AMATEUR TELESCOPE MAKERS SUPPLY COMPANY 
24 West 20th Street, New York, N. Y. 


LE^fAIRE 

8 Power Prism Binoculars 
The finest glass made for all around 
use Ideal for astronomical nork 
Objective lenses 2S mm. dia. 
Wub leather case and straps 
List $60.00 Our price $25.00 
Remit with order Express Collect 
HARRY ROSS 
Scientific & Laboratory Apparatns 
84 West Broadway N. Y. City 


Telescope Makes^s 

SUPPLIES 

Highest-quaiity matetiais only 
Also 

ALUMIHIZIHG 

llVife for free price list. 

AMERICAN TELESCOPE CO. 

40OB Addison St. Chicago, III. 
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PERISCOPES 

French made, 33" long, about 2" dia. Optical Etjuip- 
mc-nt' prism, l" pent prism, 42 mm acbr lens 
and 1" F.L. Ramsden eyepiece stand. Hi” dia with 
revolving focal adjustment Each periscope cost the tl.S 
about $100. Can be made Into excellent 15X telescopes, 
finders, diagonal eyepieces, etc Piisiiis are suited (or 
reflecting teIe3cope.s. There is also an erecting system 
consisting of achr. lenses which can be used with anjf 
tvpc ejcpiece. Limited Supply, Order Nmv. 

Special Price $10.09 

PRECISION OPTICAL SUPPLY CO. 

1001 E. IB3d St. New York, N. Y. 


THE FINGEII PBINT INSTKECTHII 


'T' HIS volume, by a noted finger print expert 
^ who was for many years in the Bureau of 
Criminal Investigation of the New York Police Department, 
instructs In every phase of finger print work from the taking 
of the flnpr Imigession to the final job of Identification. 
Classification of prints, filing of records, use of equipment, 
dlscovering,<and recording for study the prints left at the 
scene of a crime hy criminals. New Illustrations as well as a 
lengthy new section on the "Slodiflcation and Extension of 
the Henry System". 


By 

Frederick Kuhne 

Revised and 
Enlarged 

$3.25 postpaid 
Scientific American 
24 Vest 40th Street 




Mail DostpaW "Hie Drama of (.'litmlslrj", Checl: 
or monej order enctoieil lirrewlth 


HADIO ENGIMEEHIHG 

@ ECA Institutes oiler an intensive course or high 
standard embracing all phases ot Sadio, Practi- 
cal training tvlUi modern equipment at Neff 
Yorl: and Chicago schools. Also specialized 
courses and Home Study Courses under "No 
obUeation" plan. Catalog Oept. SA-37. 

EGA IHSTITUXES, Inc. 

7& Varlck St» Naw York. 1154 Merchanfllse Mart, Chicago 
ii!ecDgm:sed Standard in Hotiio in^rrucrion Smce 1909. 


Radio Service I 
Business Methods 

By John F. Rider and 
John Van Newenhizen 

Radio service has gradually evolv- 
ed from a part-time job done by the 
local radio amateur to a thriving 
business conducted by trained tech- 
nicians. With this evolution has 
come the necessity for the applica- 
tion of up-to-date business methods 
and bookkeeping which take into 
consideration the peculiarities of 
i the profession. Therefore tins book, 
written by two men weE-known in 
the service field, covering the entire 
subject from A to Z. Paper covers, 
218 pages, illustrated.— •$3.00 post- 
paid, 
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T he German short-wave station, with 
studios in Berlin, began a special series 
of regional broadcasts directed each month 
to a different part of the United States or 
Canada. These broadcasts pay special at- 
tention to local interests and tastes. Berlin 
started with this type of transmission in 
October by directing a special broadcast 
to Texas on the occasion of the centenary of 
the Lone Star State. This was followed in 
January by a broadcast addressed to New 
Yorkers, and in February to the Pacific 
Coast, The March broadcast will be for the 
benefit of New Englanders. 

New Hong Kong Station 

A new short-wave broadcast transmitter 
has been installed and is now operating 
in Hong Kong, China. The power of this sta- 
tion is 2.5 kilowatts and replaces a small 
experimental transmitter of only 0.5 kilo- 
watt. 

Four frequencies have been assigned to 
the new transmitter. Tlie selection of these 
will be governed by seasonal conditions, and 
the particular frequency in use will be indi- 
cated by the call, as follows; 


Call 

KC 

Meters 

ZBW2 

6090 

49.26 

ZBW3 

9525 

31.49 

ZBW4 

15190 

19.75 

ZBW5 

17755 

16.90 


cushions and gone home with them. Aboul 
4000 cushions were missing and in response 
to the broadcast message about 600 wgK 
returned. Another message which caus^ 
some amusement was sent by Sir Harrv 
Lauder at the end of one of his programs, 
He informed his wife of the time of his de- 
parture from London, and of his arrival v- 
Dunoon, As he said: “That will save 
the price of a wire, ye ken.” ^ 

Fiji Changes Wavelength 

T he wavelength of short-wave station 
VP2, at Suva, Fiji, has been changed 
from 22.94 meters to 31.45 meters. This sta- 
tion broadcasts daily, e.xcept Sundays, from 
5:30 to 7 A.M., Eastern Standard Time. 

The Suva station, although it has been ^ 
operating for only a year, already has a large i 
audience. It is heard clearly in this country, ! 
and quite recently one of its programs was 
rebroadcast over the NBC network. 

BBC Checking Station j 

T he frequency-measuring equipment era-# 
ployed by the British Broadcasting Cw 
poration at their receiving and checkiii| f 
station at Tatsfield is correct to one tenti ; 
of a cycle if a megacycle is the frequent} [ 
to be measured; in other words, it is cor | 
rect to a ten-millionth part. j 

Hundreds of measurements are madt, 
daily, and if any station is not keeping to 


Both European and Chinese programs are 
broadcast and the transmissions commence 
daily at 11:30 P.M. Eastern Standard Time, 
except Saturday, when the time is 9 P.M. 

Unusual Broadcasts 

B ritish listeners were thrilled when 
some time ago they heard a message 
of cheer broadcast to the 30 men and women 
of a film unit who were “storm-stayed” on 
the Island of Fouia in the Shetlands. The 
message was: “If the marooned party is 
listening to the broadcast, we take this op- 
portunity of sending them a word of 
greeting along with the hope that the sea 
win soon subside,” 

Messages of this diaraeter are not often 
broadcast. In the early days of the Spanish 
conffict an appeal was broadcast to British 
nationals in Spain, ‘urging them to take 
advantage of the facilities ofifered for leav- 
ihg TO ^untiy, In ^ less Safous yrin was 



Courtesy BBC 

The four short-wave relaying re- 
, <»ivets wed at the BBC receiving 
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its frequency, representations can te made 
^ founded on practically absolute accuracy. 
In addition to checking long, medium, and 
short-wave stations, Tatsfield is also the 
receiving station of the BBC through which 
programs are relayed from overseas, passed 
through to Broadcasting House in London, 
and then distributed as required. A view of 
the Receiving Room is shown in the ac- 
companying photo. 

Tatsfield is the third receiving and check- 
ing station of the BBC. Previously similar 
stations were installed at Keston and Biggin 
Hill. Each of these stations was erected in 
pleasant pastoral country in Kent. 


Ears for Propaganda 

T here are now about 6,700,000 radio 
receiving sets in the United States 
capable of picking up European and other 
overseas programs, according to Bond 
Geddes, executive vice-president of the 
Radio Manufacturers Association in Wash- 
ington. 

This means that about one fourth of the 
radio families in the country, the number 
of which is estimated to be 24,269,000, are 
now able to listen to foreign as well as do- 
mestic radio programs. 


Guide to Short-Wave 
Reception 

T o simplify the somewhat different op- 
erations of the short-wave feature of the 
modern all-wave radio receiver, as well as 
to explain in popular language just how 
the short waves differ from the more familiar 
broadcast wavelengths, the Electrical Divi- 
sion, Bureau of Foreign and Domestic 
Commerce, has made available a fifteen- 
page booklet titled “A Guide to Reception 
of Short-Wave Broadcasting Stations.” Tlie 
material was prepared by Lawrence C, P. 
Horle, a prominent radio engineer, working 
-in co-operation with the Engineering Divi- 
sion of the Radio Manufacturers Associa- 
tion. 

Since there are available throughout the 
country competent radio service experts, 
the booklet makes no attempt to instruct 
the listener in the intricacies of the ser- 
vicing of receivers. And since the design and 
production of the modern all-wave receiver 
requires the highest type of scientific and 


engineering skill, no attempt is made to 
provide constructional details whatsoever 
except such suggestions as will assist the 
user in providing himself with a suitable 
receiving antenna for obtaining the best 
results with his set. 

Sections of the booklet are devoted to 
installation of the set, to the characteristics 
of short waves, difference in time between 
countries, a list of the principal short-wave 
broadcasting stations of the world, a list 
of the international assignments of call 
letters, and instructions for tuning receiv- 
ers. A time-zone map of the world and a 
chart of the world showing great-circle 
distances and azimuths from Washington, 
D. C., are also given, both by courtesy of 
the Navy Department’s Hydrographic Of- 
fice. 

The booklet is now being sold through 
the offices of the Bureau of Foreign and 
Domestic Commerce in Washington at 25 
cents a copy. 


Two-Way Radio in 
Ambulance 

S NAPPED during a first-aid drill with 
their new two-way radio-equipped am- 
luilance, police of Evanston, Illinois, are 
shown in the accompanying photo demon- 
strating how to deal with an accident at a 
skating pond. The ambulance, equipped 
with a transmitter as well as a receiver, 
constitutes one unit of an 11-car ultra-short- 
wave police radio system recently installed 
by General Electric engineers. It permits 
the police to carry on a duplex conversa- 
tion with headquarters even while driving 
at high speeds. 

This ability to maintain inter-communica- 
tion at all times with the ambulance makes 
it possible to save valuable time in relaying 
word ahead to the hospital regarding needs 
of an accident victim. Among examples of 
vital messages that can be transmitted are 
requests that the operating room be made 
ready for immediate use on arrival and that 
special surgical or medical assistance he 
summoned— all of which is usually impos- 
sible to do, without two-way radio, until 
the ambulance reaches the hospital. 

The transmitter in the ambulance has a 
power of 15 watts. The “buggy whip” vis- 
ible beside the right front fender of the 
ambulance is in reality the radio antenna. 



The question is often asked what 
shall I do with my business papers? 


I don't want to throw them away 
as they are needed for reference. 

Yet in their present state they are 
about as big a nuisance as a pile of 
newspapers. 


Many have chosen the common 
sense binder. 



Your sheets can be bound neatly and 
compactly in handy book form in the 
Common Sense Binder {and if so desired 
sheets can be taken out again). A single 
sheet can be bound as well as any number 
up to 500 sheets. 

Binder is light in weight and never 
thicker than the bulk of sheets inserted, 
economical in storage space, no outside 
metal parts. 

Insertion of sheets takes only a few 
seconds. 

Binder to hold sheets size 1 1" x B'A" sent 
postpaid In United States for $1.00, 
Money refunded if nof satisfied. 

We carry SO slock sizes to bind sheets from 
pocket size to newspaper size 

ASA L SHIPMAN'S SONS 

Established 1837 

100 Chambers St. New York, N. Y. 















TUnexcelleci fox- the filing and, stox-- 
ing- of f nll-le 22 gtlx xniniatux-e x-oJIs. 
Filnxs ax-e easi iixsex-ted and re- 
xnoved (without ‘^‘^spiral-lihe dx-aAv- 
ing out’’) fronx special tuhes pro- 
tected and held in place hy ingeni- 
ously folded ‘‘"record strip cards. 
IMuixxher, date and nature of filixi 
can be seen simultaneously on all 
2d* filxns. .A^nxple space for all film 
and picture data . . Special loose 

leaf album Avith 12 dhuding in- 
dex:es for suitable fxlirxg of contact 
prints. -A-11 sheets are xemov-ahle 
and interchangeable for top-notch 
utility. This album is of greatest 
help in instantly locating all nega- 
tiA’^es regardless of age or subject. 
Rapidly gaining popularity. 


Jr*3L€3<Ci 


ilfaxZ Orders FilZed 






xteadily attach eel to any hand caxnexa ox 
the folding type. It clearly bIxoav's the 
aixgle o£ AdeAV given hy the lens usxially 
fitted. Brilliant direct image Avith cross 
lines for levelling. Length 2-74 iixclies. 

There are 2 models one for nxiniature 

and one for regxxlar cameras tip to 
Post Card sizes. 


AATorldL 
- Oetmi&riet 
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:OMPUR 

ilENTOR 

REFLEX 

ELIMINATES 

GUESSWORK! 


Direct vjsjoj] 
focusing takes the 
guesswork out of 
picture-taking. Fitted with fast Carl 
Zeiss F4 5 Lens, Compur Shutter. In- 
ventory mark-down price Includes Film 
Pack Adaptor, 3 Plate Holders, Cable 
Release and Leath- fi! RA 
er Carrying Case tgZt ^ 

This remarkable 
Jj 1 jy Jj X miniature camera is 
fitted with an F2 
“MINNrCAMERAXENON lens. 
Rapid Compur Shut- 
' ter up to 1/500 of a second. Takes 36 
exposures on Standard 35mm film. Au- 
tomatic Film Counter, Range-finder 
Clip attached. Leather Carrying Case. 
Beautifully finished ^ - 

in Chrome, it’s a $R/.50 

real buy at / comjlete 

Literature on Request. 
MAIL ORDERS FILLED 


MEDO 




15 West 47th St., New York, N. Y. 



getting any farther back, and it is to the 
great credit of the candid 35-nim camera 
that pictures were possible at almost the 
full opening of one of the fast lenses char- 
acteristic of these cameras. Yielding to an 
inspiration, this department lay on its Lack 
at the bottom of the hole, a clean piece of 
canvas being considerately provided for the 
purpose by the subject, and shot the latter’s 
head silhouetted in the manhole opening 
against the sky. The accompanying illus- 
tration is the result. 

New Retina 


I NCORPORATING several improvements 
over the earlier model, which was intro- 
duced in 1935, the new Kodak Retina, one 
of the finest outfits in the low price minia- 
ture field, is now available with a new 



B E I R A 

The only precision miniature 
camera provided ivith a pris- 
malic telescope for the pur- 
pose of ultra’sharp focus 

L ight, compact and typically miniature In 
I construction, the BEIBA provides the easy 
and hriUlant focus that one associates with 
cameras of the reflex type. This Is aecum- 
pUshed by means of a highly corrected little 
prismatic telescope mounted on the camera 
—which shows a section of the field clearly 
and luminously enlarged to 6 diameters and 
affords sharp focus up tfl a distance of 3 feet. 
As the telescope is focused, the taking lens 
of the camera Is automatically synchronized 
to the degree of sharpness ohtained with the 
former. Other refinements include Rapid Cotti- 
pur Shutter with speeds up to 1/BOO second, 
highly corrected 2" f/2.T lens, light-proof film 
receptacle. bullt-In blade for cutting fliia sec- 
tions, exposure counter, automatic lock and 
bdlKant view-finder. Uses Standard 35 mm. 
film. 

$116.00 

Ask your Dealer or write for Literature. 


(X E GoaRz Aia^cAjc Oi'asc^ Co. ; 

,|17 ^.'34* ^ V 


Retina — latest model 


type of F:3.5 lens. The Kodak Anastigmat 
Ektar, as it is called, is said to be ground 
with the greatest precision according to a 
newly computed formula and to he notable 
for its critical definition even at its full 
F:3.5 opening. It is of 50-mm (2-inch) focal 
length and, according to its makers, “gen- 
erous enlargements which are amazingly 
sharp and rich in detail may be made from 
the negatives produced by this new lens.” 
The lens takes the screw-in mount Retina 
filters, N-1, N-2 and N-3, Kodak Retina 
Portrait Attachments A and B, and Koda- 
chrome and other filters in the No. 17 slip- 
over mount. 

Its outward appearance enhanced by a 
covering of tooled leather and a trim of 
satin-finish chromium, the new Retina in- 
cludes the following features: 36-picture 
film capacity, except in the case of Koda- 
chrome, which offers 18 pictures on the regu- 
lar 1 by 1 1'2-inch size film; Compur-Rapid 
shutter with nine speeds from 1 second to 
1/500 second, as well as bulb and time and 
plunger release; enclosed direct-view optical 
finder; depth-of-focus scale; large knurled 
knobs for rapid film winding and rewinding 
(automatic stop accurately centers each ex- 
posure) ; exposure counter and film release; 
duplicate focus and diaphragm scales for 
horizontal and vertical pictures; hinged 
back with improved safety latch; tripod 
socket; die-cast metal case to assure rigid- 
ity. Dimensions, closed, 4% by 3 by 114 
inches; weight, 1514 ounces. 

Introducing Glims 

A piece of gummed white paper coated 
yritJi a luminiscmit compound which 
when activated momentarily by white or 
oth^ li^ wfll 4™ hrightly in dark- 
; ne8»-.^lhis wmaitiftea' GBmS, pew and 


The Best Books For 
Amateur Photographers 


New Ways in Photography, By Jacob 
Deschin. Eminently practical from ev- 
ery point of view, this new book con- 
tains nothing of theory and nothing 
tliat the advanced amateur photogra- 
pher will not find valuable in one way 
or anotlier. It covers the whole range 
of amateur photography, discussing 
such things as tiick photography, pho- 
tomurals, retouching, infra-red, and a 
number of other sub-divisions that will 
not be found elsewhere in as clear and 
concise a manner. $2 90. 

Monsters & Madonnas, hy William 
Mottensm This is a book of methodrf 
for the artist-photographer, who gloiies " 
in producing a finished print that con- 
tains more than was recorded on the 
original negative The book includes a 
number of beautiful photographs rang- . 
ing from portiaits through nudes to the J 
grotesque. $4 15. J‘‘ 

Practical Amateur Photography, by 

Jl'illiam S. Dams. Deals with the whole 
subject from the origin and growth of 
photography to the latest types and uses 
of cameras 264 pages, illustrated .?2,40. 

Press Photography, by James C Kin- 
hokl. Amateur phofographer.s may in 
some instances do well to ape the pro- 
cedure of the press photographer. This 
book tells the whole story of the in- 
teresting work done by these men and 
contains many fine e.xamples of their 
work .$3 20. 

Infra-Red Photography, by S. 0 
Raidings A treatise on the use of pho- 
tographic plates and films sensitive to 
infra-red, E.xposure and processing are 
fully covered; formulas are given for 
sensitizing, $1 65. 

The American Annual of Photo- 
graphy — 1937— -Volume Fifty-One . The 
cream of the yeai’s photography, a 
series of articles on various phases of 
photography, and a miscellany of for- 
mulas and hints for the amateur photo- 
grapher. $1,65. 

Elementary Photography, by Nebkt^ 
Brehm, and Priest, You can leain much 
of the fundamentals of photography 
fiom this little book even though you 
have little or no knowledge of physics 
and cliemistiy $1.15. 

Photographic Enlarging, by Franklin 
I. Jordan. complete treatise on en- 
larging, discussing not only the neces- 
sary equipment but all of the dark- 
room processing dodges which may be 
employed. $3,70. 

Pictorial Lighting, by William Mor- 
tensen. Complete control of lighting is 
an absolute “must” for successful pho- 
tography. This book tells clearly how to 
obtain such control. $2.15, 


Prices Quoted lisrcLUDE Postage 

— — — . 

We Can Supply Any Photographsci 
Book in Print 
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CLEARANCE 

SALE 

While they last we will offer 
the following items at these 
especially reduced prices. All 
items are subject to prior sale 
and we cannot duplicate 
them at these prices. 

Contax I F2.8 lens ^129.50 
Contax I F2 lens 
Contax I Fl.5 lens 225.00 
Leica F F3.5 lens 120.00 

Leica F F2 lens 160.00 

Contaflex F2 lens 295.00 
Exakta B F2.8 lens 95.00 

Leitz Telyt 200 nun. 

F4.5 complete with 
Mirror Reflex 
Housing 175.00 

ABE COHEN S 
EXCHANGE, INC. 

"The House of Photographic Values” 

120 Fulton Street New York 



I! You*ll find pleasure and profit in studying 
ijfjV ^j| /y nature vvith a camera. Hundreds of line 
' camera bargains await you in ikis 
large catalog Cameras, Unses, «n- 
V ^^^largers, supplies, etc, at moneys, ||i 

prices, writ© for copy now «^||| j |lu 

BURKE & JAMES, Uc. 111 

W Madison St * Chicago, Illinois 


ll^jSiTDtlf 


ting properties of certain salts. An ex- 
posure of a second or a few seconds will 
cause the sheet to remain bright for hours 
or minutes depending upon the intensity and 
nature of the light source, which is learned 
by experience. The color of the light is 
green and for this reason Glims is especial- 
ly recommended for use in processing pan- 
chromatic emulsions; but Glims has other 
uses also, such as illuminating a dark room 
timer, for labeling bottles of chemicals so 
that they may be found in the dark, for lo- 
cating the darkroom light switch, and so 
on. Glims are obtainable in standard sizes, 
including 4 by 5, 5 by 7, and 8 by 10 inches. 
Other sizes can be made on special order. 

From A Moving Train 

¥ E do not ask you to admire the ac- 
companying picture nor would we be 
offering it here if it were not to indicate 
how simple a matter it is to shoot a subject 
from a moving vehicle, in this case an ele- 
vated railway train. A 35-mm camera was 
used and an exposure of 1/100 second at 


Splendid opn^ortumtiea Propire in 
9por« time Easy plan No previaus 
experience needed, commoa school 
eiluuattan au/Bcient Send for free 
booklet. '‘OpportuQilios in Photogra- 
rhy", rarticulars and requiccmenta. 
Amencan School of Photography 
Dept. 2283 

3601 Michigan Ave. Chicago, III. 



giCAMERA BARGAIN BOOK 

iMFKJEEI 

I li^if latest inventfons. oetbodBinPhotog* 

lllll Movie Making, for fun and 
profits. OSera hondredB of amazing moiiey- 
n saving Bargains in still and movie Cameras, 
rLAA lisia Le^ea, iiMma. etc. Used equipment ac- 
cepted in trade. Satisfaction goaranteedl 
WRITE FOR FREE BARGAIN BOOK I 

CEKTRILCaniera Co., 230S. Wabash, Dept. X-3, Chicago, U.S.I. 
'‘Make Money With Your Camera” 

PHOTO-MARKETS 

This 112-page book tells what to 
“shoot,” how and where. Gives di- 
rections for submitting photographs 
to magazines. Lists 1823 markets 
for photographs, together with the 
types most suitable for each. 

Shth Edition — Revised — Up~T o~Date 

50 Cents, Postpaid 

Scientific American 
I 24 West 40th Street New York City 


Taken from a moving train 

F;6.3 was made on superpan film as the 
train was rounding a bend which afforded 
the view here shown. You have to be ready, 
of course, by making the camera adjust- 
ments in advance and getting the camera 
poised for a quick shot. Owing to the un- 
usual angle of view afforded or because one 
might not be coming by that way again, this 
is a method worth trying on worth-while 
subjects that you see from your train win- 
dow and perhaps may never see again. 

Polarization Filters 

T he introduction of polarized glass 
filters into the field of photography, an- 
nounced in this department quite a while 
I back, to take undesired reflection and glare 
I out of picture-taking, has recently been ex- 
I tended to accommodate quite a variety of 
lenses, including the miniature camera types. 
These new filters are known as the Marks 
Polarization Filters and are available, un- 
mounted, in the following sizes; 19 mm, 25 
mm, 31 mm, 39 mm and 51 mm, other sizes 
required being made up on order. The filter 
material is said to be “the only polarizing 
plate consisting of a single crystalline sheet 
with effective polarization throughout the 
entire visible spectrum” and because of its 
high transparency requires only two times 
increased exposure or a single diaphragm 
stop. The filter may be used with or without 
color filters. The filter is mounted in a 
regular filter mount. In use, the photog- 
rapher looks through the filter, revolving it 
slowly until the glare is either partially or 
totally eliminated, when it is placed over 
the camera lens at exactly the same angle. 
When using reflex cameras, the filter is 
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Bass Says: 

From far oJf Tokio, Japan, Mr. T. C Mait- 
land ■writes, "The equipment I purchased 
from you when in Chicago is giving me the 
best of satisfaction." 

. . . and here at the Camera Cross Roads 
of the World . . . foto fans stop off when 
in town to chat a while with us. 



News reel model. Turret front with 
autopfaone microphone. 1" F;3.5 
WoHensak lens. 

Regularly ^350, at .. . $210 
Studio Attachment: with galvano- 
meter, external Mike, battery box, 
amplifier, mountings at only $150 

Special Literature on Request. 


We Took These in Trade 
and Rebuilt Them 

314 X 5^ Marion Soho Reflex: 
fitted with 7 Vi" Series II Cooke 
F;3.5 lens, extra bellows exten- 
sion, holders and film adapter, 
extra Graflex back with roll 
holder, film adapter and hold- 
ers, complete with 007 cn 
carrying case JpO/ .OU 

2li X 3U Graflex Jr.: with 
special Anticomar F:3 lens, 
complete with film mcA c/v 
adapter IpOZ.OU 

9 X 12 Ideal Model B; with 15 
cm. Carl Zeiss Tessar F:4.5 in 
Compur shutter, case and me a 
film adapter JpOU 


Send for new Free Batgaingrams: Sec. I — 16 
mm. Apparatus ?224. Sec. 11-35 mm. Appa- 
ratus Sr 226. Sec. Ill- Text Books #228. Sec. 
IV-Still Cameras #227. Sec.V-Lcnsea #225. 



Dept. AD, 179 W. Madison Street 
Chicago, 111, 

Camera Headquarters for Tourists 










PFPPICY Universal Daylight 



For Quick, Easy and Convenienl De- 
velopment of your own films 

Accommodates rollfllm #127, 120, 117, 116 
and 35 mm (24 exiiosures) Hade uf acul- 
(icoof Ba];ellte. No metal parts or liooks No 
Apron. Peinilts developlnK, Axing ami wasli- 
Ing without removing Aim from tank. Price 
$8.50 


EXAX Thermometer 

New-Convenient 

Imlleates by heavy, colored lines normal tem- 
perature and upper and lower danger pomt.s 
Easily readable, even In darkroom. Suitable 
for all tanks. 

No. is. with paper scale $ .85 

No. lb with glass scale . $1.40 


Panchroma Fine Grain Film 

Panchromatic. Very high general speed, yet 
Anely balanced sensitivity to Red; extremely 
Ane grain, yet soft gradation. Absolutely anti- 
halo. DavUglit spools for Contas and Lelcii, 
etc.. With their own magazines and spools 
(which cati be used over and over again) 
$ 1.20 

Film In bulk for above and other cameras 
using 35 mm. Aim, in E.xtractlun-Boxes, sec- 
tions already tongued, easy to separate in 
the dark : 

Box of 30 ft,— G Alms of 36 exp, $3,20 

Box of 50 ft.— 10 Alma of 36 exp, . . . $5.00 
RollAlm No, 120 and 127 size $ .50 

MIMOSA AMERICAN CORPORATION 
485 Fifth Ave. New York, N. Y. 


G sevsati^^^I 

"MOVIE SCOOP” I 

~a complete 16MM. 

MOTION PICTURE 
OUTFIT 

at a saving of 
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placed over the lens and. revolved, the 
elimination of glare being watched in the 
ground glass. The filters may be used with 
movie or still cameras and with any film. 


Two Developing Trays 

O NE cautious worker uses two develop- 
ing trays of D76 solution in processing 
film packs. The 15-minute period which he 
allows for full development at 70 degrees, 
Fahrenheit, is occasionally found too short 
for one or two of the films. These latter he 
drops into the second tray to identify them 
as those which seem to be “coming up” 
more slowly than the rest and therefore re- 
quiring longer development. 

This same worker, incidentally, seems 
loath to use the larger lens openings al- 
tliough his camera is equipped with an 
F:3.5 lens. He prefers to give longer ex- 
posures, even to % second and a second, 
rather than open up the lens diaphragm and 
court the danger of a shallow focal depth. 
This is laudable indeed and a practice that 
many would do well to follow — provided, 
of course, that the subject-matter will per- 
mit it and a tripod is handy to make the 
longer exposures possible. 


Trees IN Winter 

T he beauty of trees in winter ought not 
to be overlooked by the worker in searcli 
of the unusual. Shorn of the leaves that 
have taken a winter holiday, the branches 
are displayed to their full advantage, of- 
fering a variety of lines and shapes ranging 
from the thick trunk to the thinnest needle 
ends at the farther points. Etched sharply 
against an evenly lighted sky, they give the 
impression of fine needlework or cobwebs, 
the latter in all but design. The variety of 
lines and curves and forms gives sweep and 
movement such as is not easily found in 
trees when in full bloom. 

Usually it is necessary to get fairly near 
the tree and to study its photographic pos- 
sibilities by viewing the branches against 
the sky; often, also, the lower part of the 
tree will offer interesting pictures in the 
texture of the bark or the extraordinary ar- 
rangement of the thicker branches. Squir- 
rels and birds lend a helping hand in many 




Against the brighter sky . . . 


circumstances. Both pictures here shown 
were taken of the same tree, within a few 
minutes of each other, one with the li^ 
of the sun directly illuminating the suF 
ject, the other taken against the brighter 
part of the sky, giving a clean-cut silhouette. 
In all cases, when shooting during the full 
simliglit hours, a yellow filter will have to be 
used for a subject etched against the sky, 
although when the sun has begun to weaken 
this can be dispensed with. 


Thermometer That 
Signals 

A THERMOMETER distinguished by the 
jLX fact that it warns of danger ahead 
when the temperature falls too low or rises 
too high has been brought out under the 
name Photo-Thermometer. The signaling 
is done with color, the 50 degree points 
the lowest temperature for effective fixing 
and safe washing, being green; the 65 de- 
gree point, the normal temperature for de- 
veloping film, blue; and the 78 degree point, 
the melting point of gelatine, being appro 
priately red, 


Vertical or 
Horizontal 

W HETHER to give your composition a 
vertical or horizontal “frame” does not 
always depend on the position of your main 
subject. Ordinarily, you would say that in 
a portrait of the “head-and-shoulder” or 
standing type the arrangement would be 
vertical, whereas in the case of most land- 
scapes it would be horizontal. However, it 
is necessary not only to see that the subject 
is properly placed within the frame but that 
the mood of the occasion, or the photog- 
rapher’s interpretation of the mood, is also 
given full consideration. 

Let us take, for specific discussion, the 
accompanying illustrations, “The Day’s 
News.” See how much more intimate is the 
horizontally arranged picture than is the 
vertical one. The pretzel seller’s withdrawal 
from all that is going on about him, al- 
though people are constantly walking back 
and forth on the sidewalk before him, is 
ivere indicated much more strongly. The 
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EDITIONS 

Handsome cloth-bound volumes, 
beautifully printed, 
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By Homer D. House 

Only by a mir- 
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HA Ap ing economy is 

«p4?.4;5 pp this superb book 

with 364 color 

plates and 340 
pages of text issued at such a low 
price. Hundreds of wild flowers in all 
parts of the United States can be 
identified through the pictures and 
the descriptions, which were written 
by the noted authority, Dr. House, 
State Botanist of New York. 364 mag- 
nificent color plates. 
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By G. A. Stevens 


The 400 brilliant 
and life-like col- 
OA plates make 

PP this book of the 

1_J greatest value. It 

is the only book 
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garden flower can be identified. It in- 
cludes annuals, perennials, vines and 
shrubs. 400 beautiful color plates. 
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<61 paintings by 
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greatest of Amer- 
ican bird painters, illustrate this re- 
nowned bird book. Complete infor- 
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son and range of 200 bird species is 
given. 

For sale by 
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inclusion of so much wall space also helps 
along the atmosphere of retirement, since 
it emphasizes the man’s aloofness in a world 
of distractions. Also, the strongly promi- 
nent diagonal line of the jutting part of the 
wall offers support to the standing figure 
and, with the strongly lighted pretzel 
basket and box support, completes an at- 
tractive triangular composition. Contribut- 
ing further to the general theme of quiet 
and exclusiveness in the midst of action is 
the contrast between the restless, relatively | 
brightly lighted pattern of the wall and the 
I greatly subdued lighting of the subject. It 
is this department’s contention that in the 
vertical picture proper emphasis is over- 
I looked. 

Tank Agit.4tor 

A new device for agitating the develop- 
ing solution contained in a tank used 
for processing miniature type film is an- 
nounced by the Central Camera Company. 
While it is said to work “effortlessly,” per- 
mitting one to “continue work with one 
hand while the other agitates the tank when 
necessary,” it must be noted that the device 
works by hand. Known as the Trojan 
Agitator, its distributors describe it as fol- 
lows: “The agitator is made of one piece 
stainless steel with a round rocker bottom 
and a grip-tight rubber top. Being of stain- 
less steel it cannot rust or corrode. Oper- 
ation is as follows: Place tank on the 
agitator and with a slight motion of the 
hand, the tank wiU rock up and back in a 
circular motion, distributing the developing 
solution thoroughly over the film.” 


A talented few may have the time and facilities 
for building .an all 'round darkroom unit for them- 
selves But it takes Graflex to build an enlaiging- 
pnnting unit to Graflex standards of precLsion 
Tlioiisands of dollars woith of exiierlifientation and 
yeai’s of research are behind every Grafle.x Enlarg- 
or-Pnnter. The result y .A precision enlarger, con- 
tact printer and retoiiclihig desk all iu one — al- 
most a complete darkroom in itself ! A unit that 
turns out perfect work easily and economically! 


® Thousands have found ‘'Photo- 
graphic Enlarging” by Pranklin 
I. Jordan. F R P.S., one of the 
most valuable books of its kind 
ever published! 221 pages, I'J 
cliapters and 75 illustrations. It's 
free with every Enlarg-or-Printer, 
or $3..50 when purchased .sepa- 
rately— at your Graflex dealer's, 

e-. ji-j t .Address Folmer Graflex Corsoratlon. 
Sftnatodayfor Dept SA-E), Borhester, N, Y I? M..V. 
FREE Catalog Pj'.te roupon beloiv on penny post can!, 
" if you wish 

folmeFgrafleF CoTpORAriON 

DEPT. BA-i), not HESTER, N. Y., U. S. A. 

Please send me youi new free ratalog describing Qrafin 
anj Graphic American-mailc Cimieras, .AicessoriM and tlic 
Eniarg-iir-Prmler. ANo, send folder on ''Pliotograplilc 
Enlarging" book 
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PHOTOGRAPHER 
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making career. Tlirilllng hobby. 
Learn by famous N.Y.I. method of 
ImllviJual Instruction. Personal At- 
tnniaiice or Home Study course'; in 
Com mercial , News, Puttrai t . Adrertls- 
ing and Mution Picture photoitrapliy. 
27th lear Write for FREE booklpf. 
New York Institute of Phototraphy 
10 West 33 St. (Dept. 134). New York 
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formance. It is supplied in sleeve 
focusing mount with or without diaphragm 
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volved, tlie wider proMem of “man perform- 
ing the social activity science,” for exam- 
ple; but that this, being on a different level 
of complexity and abstraction, will exhibit 
laws of a specific nature which have them- 
selves to be the subject of study. This class 
composes materialists who are not mechan- 
ists. — Professor H. Levy in Nature (Lon- 
don). 


Saving Shavers’ 

Tempers 

D ulling of razor blades has been 
found to be caused by corrosion rather 
than by use. Recently a new method of 
preventing the corrosion of razor blades and 
hence saving the temper of the shaver has 
been devised which consists in adding to 
the shaving cream a material to prevent 
corrosion. The useful life of the blade is 
reported to be materially prolonged by the 
addition of potassium chromate or other 
corrosion inhibitors to the shaving cream, 
-D. H. K. 




\Tr\'T spring, summer. 

U I i ill. gathcfine biitier- 
ithe I bu} luindreds oc kinds for col- 
ifctioni ^omo worth $2 to 37 each iiJtniilo work 
iMth mv low coat metructioiis. pictures, price 
list Pleasure Send ten cents fur Illustra- 

ted Prospectus, terms before eendine ao) butter- 
flies Mr. Sinclair 

Dept. 36, Box 14t24, San Diego, California 
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“A Tale . . . Signifatng 
Nothing” 

(Macbeth’s Soliloquy) 

I. 

In a younger and a plastic world 
Peopled by monsters, horrible and grim, 
Weird mixtures, part reptilian, paitly birds. 
Cold-blooded, sinister, 

Swimming, crawling, 

Plodding, heavily winging, 

Lived finny Dinietrodonts, homy Tricero- 
tops, 

Relentless blosasaurs, unbelievable Ptero- 
dactyls, 

And some of these — a dreadful, bestial race— 
Were creatures which are called the Dino- 
saurs. 

Unwieldy, tall as a mast. 

Scaly, loathsomely thick, 

With snaky neck and tiny brain, 

A nightmare in rank flesh! 

They ate, drank, propagated, slept; 

They ate, drank, propagated, slept — 

And millions of years passed. 

II. 

Then on one steamy, unimportant day 
A group of Dinosaurs, a family. 

Moving in sluggish pace to satisfy 
One of the basic hungers of all life, 

Came to a stream to drink, 

Guzzled their fill and then, 

Lingering a while upon the river bank, 
Re-entered the forest, unwitting as ever. 
But on the impressionable sand 
At the meandering river’s edge, they left 
Huge three-toed tracks! 

That very night the freshet came 

And the brown waters overspread the banks, 

Depositing their thick alluvial mud, 

Filling the three-toed tracks up to the brim; 
And in due time the waters receded, 
Leaving the mud behind, 

III. 

Age succeeded Age, 

And flood succeeded flood; 

Layer after layer of river mud 


Formed rocks as the ages passed. 
Dinosaurs vanished away, 

But still the tracks were there — 

Buried, but still there! 

IV. 

And after more uncounted rounds of years 
Mankind came into being, 

And into lumpy bodies, in some mysterious 
fashion, 

Souls were injected. 

What was the source, and what the quality 
Of those first souls? Awful imagining! 
Could they have felt the dreadful pangs 
Of suffocation in their beastly tenements, 
Trapped and helpless, an agony of despair? 
W^ell, that we cannot know! 

V. 


Meanwhile, by changes in the river bed, 

By sun and wind, earth heavings, erosion, 
The tracks left by that lethargic 
Family of Dinosaurs are uncovered. 
Exposed to view! 


VI. 




Ages on ages more have slowly passed, 

And Mankind has developed to this day— 
Our brains a great deal larger in proportion 
Than were the brains of those great Dinn- . 

saurs. , 

WA eat, we drink, we propagate, we sleej^ 
We eat, we drink, we propagate, we sl6* 
It’s true we do a little more— that is, 

We write, and paint, and play stringed in- 
struments, 

Design machinery, and raise huge piles of 
stone. 

And build fine bridges for the floods to 
crumple, 

And really tliink quite highly of ourselves! 
But tell me, please, what do we leave behind 
As lasting as the tracks of Dinosaurs? 

—Enid Crawford Pierce 


Toward an Aroused 
Public Opinion 

S o far as the lay public is concerned, the 
greatest factor in the control of cano^ 
and tuberculosis has been the publicity these 
diseases have received. Press, magazines, 
placards, radio, all have made familiar the 
early symptoms, emphasized the conse- 
quences of neglect and the necessity of 
reputable medical care, and, as for tuber- 
culosis, laid stress on the public health 
menace. Any adult who can hear or reas^ 
has been repeatedly told, in brief but tell- 
ing slogans, that “any lump in a woman’s 
breast may be cancer”; “don’t spit — spit- 
ting spreads disease”; “beware of the 
chronic cough — it may be tuberculosis”; 
“consult your doctor at once if you have so 
and so." The people are, to use the adver- 
tising man’s phrase, cancer- and tubercu- 
losis-conscious. 

The dissemination of similar knowledge 
concerning syphilis has, however, been left 
almost entirely in the hands of the adver- 
tising quack. Legitimate organized medicine 
and public health officials have done little 
or nothing to inform the public of syphilis, 
its prevalence, what it is, what its symp- 
toms may be, how it infiltrates all levels of 
society, how it attacks innocent women and 
children, how and where it may be treated, 
Yvbat may be the consequences of neglect. 
Most laymen know none of these things. 

If the people have this information, more 
of them when infected wiU consult their 
doctors, and, of greater public health im- 
portance still, more of them will come 



early and will stay under treatmeut. An 
■i, aroused and organized public opinion will 
^’(aid in the elimination of the quack, char- 
• - latan, and cultist. Drug-store treatment may 
be at least partially controlled by co-opera- 
tion between public health officials and the 
pharmaceutical profession. — Dr. Joseph 
Earle Moore in the Journal of the American 
Medical Association. 


ICE BY WIRE 

SALES of electric refrigerators in 
^ 1936 reached a new high mark 
of 2,037,746, This figure represents 
an increase of 30 percent over those 
sold in 1935. Last year’s sales bring 
the total number of electric refri- 
gerators in use in the United States 
to 9,287,746. 


I'i Industry Uses Precious 
Metals 

E xpensive metals having unique prop- 
erties frequently pay for their added 
^ cost by saving operating expenses in chemi- 
cal plants. Recently the substitution of the 
rare metal tantalum, once familiar in the 
filaments of electric lamps, for a cheaper 
• metal increased the cost of a piece of chemi- 
cal plant equipment 150-fold. Yet output 
was doubled in the tantalum unit and the 
product was of superior quality, so that this 
precious metal paid for its enormous cost 
in the short space of eleven montlis. The 
special value of tantalum is that it is not 
conoded by many chemicals, nor do sur- 
face films of “rust” form on it to waste 
heat. Silver has been found similarly useful 
in heaters and coolers used in the food and 
beverage industries in addition to numerous 
specialized chemical applications. Not only 
are operations in plants made more eco- 
nomical by the use of these metals, but the 
'htgh scrap value of equipment made from 
them offsets first cost. — D. H. K, 


the Conservative and the Liberal parties at 
Ottawa a few years ago engaged in a com- 
petition of voting for the western vote and 
the result was that both of these parties 
became committed to building a railway out- 
let for grain in Hudson Bay. The Hudson 
Bay Railway was built at a cost of at least 

60.000. 000 dollars and the terminal facilities, 
first began at Port Nelson and then moved 
farther north to Churchill, cost at least 

10.000. 000 dollars more. In the six years of 
operation up to this fall a total of a little 
over 16,000,000 busliels of wheat has been 
moved out of Churchill by vessels to Eu- 
rope. 

“Figuring the total cost of the grain route 
for western growers at not less than 70,- 
000,000 dollars, the cost per bushel of wheat 
actually moved up-to-date is four dollars, 
and this in spite of a highly efficient man- 
agement and exceedingly generous marine 
insurance rates on boats which have to tra- 
verse Hudson Strait which is regarded as 
highly hazardous.” 

Hudson Strait as a navigation route com- 
bines, or rather, compounds, icebergs with 
a very high, rapidly moving tide. Neither 
of these “minor inconveniences” showed on 
the map. New York State once built a 
barge canal to carry America’s grain to the 
seacoast and here, too, various “minor mat- 
ters” did not show on the map. Now a canal 
is being strongly urged for Florida. On the 
map it looks line, and it is said to look 
fine to some local communities. 

Human nature appears to be fairly simi- 
lar, the world over. 


Better Soap 

Addition of small amounts of salt, so- 
l\ dium sulfate, or sodium phosphate to 
soap, the alkalinity of which has already 
been adjusted to give the best results, im- 
proves its washing effectiveness. Five per- 
cent of added disodium phosphate has been 
found to increase brightness of the washed 
samples of goods more than 27 percent, as 
compared with soap alone.— D. H. K. 


Where Map Students 
Had Their Way 

AS everybody knows, it is fascinating fun 
pore over maps and globes, and a 
great many shortened trade routes have thus 
been worked out, to the world’s everlasting 
benefit. Likewise, however, some other short- 
ened routes have been worked out to the 
world’s everlasting chagrin. Give a man a 
map, let him hatch an idea for a shortened 
trade route, and the idea so fills his field 
of vision that it sometimes excludes every- 
thing else, including such minor trifles as 
practical economics. If you get out a map 
—or far better a globe which does not dis- 
tort— you will see how much shorter it is 
from Canada’s great wheat belt to Great 
Britain by way of Hudson Bay and Hud- 
son Strait than by the more southern route. 
So appealing was this idea that human 
nature worked out in Canada just the same 
as it does in U.S.A., and a government rail- 
road was built to Hudson Bay. Now, after 
^rSotne years of operation, we find in Railway 
' the following brief account of the ac- 
tual results; 

“Fort Churchill, Canada’s farthest north 
railway grain terminal, and the Hudson Bay 
Railway are receiving a rough ride. Both 


On Not Being 
Scientific 

I T may sometimes be unscientific to he 
too “scientific” about the food given to 
infants. We recall an article in the Journal 
of the American Medical Association 
(“What Infants on the Seif-Selected Diet 
Experiment Eat,” 1930, pages 137-146) 
which described experiments in which ba- 
bies were daily sunounded with a wide 
variety of foods, some of them not usually 
regarded as suitable for infants, and allowed 
to grab at will. In many cases the infants 
chose and ate immense amounts of some 
one food — enough, according to some so- 
licitous grandmothers, to kill them— and 
exactly nothing happened. The experiments 
possibly tended to bolster the theory that 
infants, like other animals, instinctively 
know what is good for them— what their 
bodies crave— and eat it if they can get it. 

The following paragraphs are from an 
article in the same journal, 1936, pages 
765-768, by Dr. Qifford Svveet, of Oakland, 
California, and we reprint them because we 
like their common sense as applied to nor- 
mal children; 

“The young mother must be taught that 
the formula prescribed for her infant is 
made sufficient to allow him all the food 
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slickest little mo- 
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PRECIOUS GEMS 


YOU Can Indulge in This 
Fast Grotving HOBBY 

Pick up the pretty stones you find on your 
travels or liikes and turn them into beau- 
tiful geais or buy oreeiaus aems in the lougli 
and nith sour own hands mofluce hrilUant 
faceted stones for Jewelry or for your colU'ctwn 
Nothing more INTERESTING, ENTERTAIN- 
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GEM CUTTER 

A complete, portable unit with foolproof pre- 
cision facet cutting attachment Convenient and 
easy to use in any room of the home without 
damage to surroondings. Full Instructions lor 
the beginner— lUst set the machine on a table 
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Price— with A.C. Jlotor and all acces- 
sories $34.50 
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BE CAUTIOUS 

Before You Make A Move 
• « » Get These Faetsl 

TSlTINTION', like everjthins else, la a buai- 
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CYCLOPEDIA of 
FORMULAS 

By Albert A. Hopkins 

DRESSED in an attractive new 
binding, stronger and more 
flexible than the old, this stand- 


lie wants and that it should be offered at 
prescribed intervals. Wdien additional foods 
are prescribed they should be given in small 
amounts, and, if they are resisted, a taste for 
them should be taught gradually. Human 
nature has always yielded more readily to 
seduction than to violence. 

“Few mothers realize that the compo- 
nents of a balanced diet need not all be 
eaten every day. They must be assured that 
a commonly taken and necessary food 
should be omitted without opposition for 
days whenever the child tires of it; the 
child’s body has abundant stored-up sup- 
plies to draw on during the holiday, and 
when he needs the food he will take it 
gladly. 

“Children who are allowed to omit a food 
at will do not develop a lasting dislike for 
it as they do when it is forced on them 
against their will. 

“Malnutrition has been over-empliasizeJ 
until it has become a menace to the peace 
of mind of mothers. 

“Not every child needs a quart of milk 
daily and he should be given credit for the 
milk he takes with other food as well as 
that drunk. 

“Temporary loss of appetite may mean 
nothing except that the child is not hun- 
gry, while a more prolonged absence usu- 
ally is the first symptom of illness and the 
most dependable symptom of the need for 
a careful physical examination. 

“The strict interdiction of all foods from 
his diet which the child says T do not like’ 
for a few days or weeks often changes at 
least the greater number of them to the 
liighly desirable list for which he will then 
ask.” 

World’s L.4rgest 

VULCANIZER 

T o meet the ever increasing demand for 
rubber-lined tanks throughout tlie steel, 
chemical, electroplating, and other acid- 
handling industries. The B, F. Goodrich 
Company have installed in their plant a new 
high-pressure steam vulcanizer which is said 
to be 75 percent larger than any similar 
unit now in use. 

The vulcanizer was fabricated in the 
sliops of the Adamson Machine Company 
and the Biggs Boiler Works. It weighs 110 
tons, is 45 feet long and has a clear inside 


diameter of 15 feet. Designed to operate at 
100 pounds steam pressure, this 65,000 
gallon unit is of all-welded construcliuiF' 
with the exception of the cast-steel door 
rings and door head, which aie attached 
with rivets. 

It has a vertical rising door operated by 
screws with motor power. A standard gage 
90-pound railroad track is installed in the 
vulcanizer so that tanks can be moved in 
and out on specially constructed steel cars. 

The primary advantage of this mammoth 
vulcanizer is that it will now be possible to 
complete large rubber lined tanks in con- 
siderably less time than was previously re- 
quired. 

Beryllium-Copper 

Alloys 

B ERY’LLIUM, the rare element contained 
in the gem stones, emerald and beryl, 
is now produced in commercial quantities 
and used for Imparting valuable properti^ 
to copper alloys. These alloys, containing 
only about 2 percent of this rare metal, 
have rapidly developed to gieat commercial 
usefulness. In summarizing developments in 
this field, Horace F. Silliman recently made 
the following statements. 

“In many cases beryllium-copper has be# 
substituted for other copper alloys and for 
steel, even though it is relatively more ex- 
pensive than the older alloys. The wrought 
alloy goes into the manufacture of springs 
and other aiticles having spring parts, 
Springs made from this alloy liave the 
corrosion resistance of copper plus high 
resistance to fatigue, high resilience, and 
low hysteresis loss, In addition to coiled 
springs and flat springs, the list of spring- 
like parts includes diaphragms, fuse clips, 
current-carrying contact springs, spring 
washers, switch blades, and many other 
articles. The alloys are particularly adapted 
for instrument parts because they are non- 
magnetic. 

“The comparatively high hardness and 
shock resistance of herylliitm-copper peK 
mits it to be used for non-sparking Iiantl 
tools such as hammers, chisels, wrenche,, 
wrecking bars, drift pins, scrapers, and the 
like, and for pistons in vibrators and firing 
pins in firearms. The good wear resistance 
is advantageous in precision bearings, binsh- 
ings, ball cages, adjustable-pitch propeller 


ble unit for libraries, labora- 


tories, research shelves and the 


home. Librarians tell us it is 


one of the most frequently con- 
sulted books and its w'ell-worn 


condition, wherever found, at- 


tests its usefulness. Over 15,- 


ard reference is an indispensa- 


000 formulas cover every con- 



Bacteria in re-circulated conditioned air systems such as this can be controlled 


hub cones, geais, and sliding contacts. Other 
commercial uses at present are platers’ bars 
and cores, retractable landing-gear parts, 
surgical instrument handles, woven wire 
cloth, bolts and nuts, molds for plastics, and 
valve parts. 

“In about four years these remarkable 
alloys of one of the oldest and one of the 
newest of the metals used by man have 
assumed considerable commercial impor- 
tance."— 0. K. K. 


Preventing Infection 
[ WITH Conditioned Air 

M odern air-conditioning systems 
which re-use the air of the condi- 
' tioned space and allow it to accumulate 
bacteria appears as a new menace to health, 
but fortunately one easily controlled. Addi- 
lOTi of germicidal agents which kill germs 
but do not increase corrosion of equipment 
effectively reduce the number of bacteria 
in the water used to wash air. Organic dis- 
infectants of the benzyl phenol type have 
been found particulaily effective. — D. H. K. 
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upper chart: Rise in bacteria in 
re-circulated conditioned air. Low- 
er; When germicidal agent is used 


ELECTRICITY 

^ HE people of the United States 
now use over four times as much 
electric power per capita as the aver- 
age for the rest of the world. 


Dental Cavities 
AND Diet 

I N spite of the facts that there are more 
dental clinics, that many more people 
brush their teeth, and that more dental 
treatment is practiced today than ever in the 
world before, dental disease seems to be as 
prevalent as it has ever been, especially 
among civilized peoples. The experimental 
work of Mrs. Mellanby has shown that there 
is an intimate relationship between the diet 
and the structure of the teeth in both ani- 
mals and man, and that there is similarly a 
close relationship between structure and 
liability to caries in man. It remained to be 
Ptoved that the incidence and progress of 


tlie disease could be influenced by altera- 
tions or additions to the diet. 

The final report [The Influence of Diet on 
Caries in Children’s Teeth (Final Report). 
By the Committee for the Investigation of 
Dental Disease (assisted by Alan Deverall 
and Mabel Reynolds)] of the Committee 
for the Investigation of Dental Disease de- 
scribes the influence of diet upon caries in 
children’s teeth and shows that the teeth, 
like other organs of the body, are strongly 
influenced by nutritional factors brought to 
bear upon them, whether through their 
blood supply or the saliva. The dental decay 
that developed in the children receiving an 
addition of Vitamin D to their diet was 
definitely less than in the control children 
not receiving extra vitamin, and its influ- 
ence in inhibiting the initiation and spread 
of caries was especially impressive when the 
addition was made during the period of 
development and before full eruption of the 
teeth. 

The investigations were made in three 
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By J, A. Moyer and B.. U. Finz 

Here for tlie first time in one vol- 
ume is a complete treatise. The first 
half oi the hook covers theoretical 
fundamentals and discusses such 
phases of air conditioning as air 
filtration, refrigeration, humidity 
control, and so on. The second half 
gives a thorough study of design re- 
quirements, including such features 
as examples of typical air condi- 
tioning designs wifib the necessary 
calculations for theaters, restau- 
rants, food factories, textile mills, 
and so forth, also giving attention 
to recent advances m household, 
office building, railroad train, and 
theater applications.— 14.20 post- 
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similar institutions. Three experiments 
were carried out. In the first, the three in- 
stitutions had daily additions to the diet of 
treacle (28-42 gm.), olive oil (14-21 c.c.) 
and cod-liver oil (14-21 c.c.; 50-100 units of 
vitamin D per c.c.) respectively. In the 
second, carried out in one institution only, 
one group of children received the olive oil 
and the other Vitamin D in olive oil (625 
units per c.c.: 14-21 c.c.). In the third, the 
children were younger (2-5 years old) in- 
stead of 5-14 years old, and the additions 
were treacle, vitamin D in olive oil. and cod- 
liver oil in daily doses of 7 gm. or 7 c.c,, in 
tliree different institutions. Although about 
1600 children were under observation for 
varying lengths of time, the number who re- 
ceived the special additions for the fidl 
period of three years was much less. 

Summing up the results of these extensive 
experiments, it may be concluded that a 
relatively high intake of vitamin D can do 
much to diminish the incidence of caries 
if the vitamin is given during the period of 
development of the teeth: that a beneficial 
effect may be obtained if it is given at a 
fairly late stage of development; and that 
even when it is given after the eruption of 
the teeth, the onset and spread of caries are 
delayed . — Nature (London) . 


Oo-o-ooh! 

100 , 000 , 000 , 000 , 000 , 000 , 000 ,- 
000 , 000 , 000 , 000 , 000 , 000 , 000 ,- 
000 , 000 , 000 , 000 , 000 , 000 , 000 ,- 
000 , 000 , 000 , 000 , 000 , 000 , 000 ,. 
000 , 000 , 000 , 000 , 000 , 000 , 000 ,- 
000,000 represents the largest num- 
ber with a real meaning. This fig- 
ure — the numeral one followed by 
110 ciphers — is Dr. Karl T. Comp- 
ton’s estimate of the total number 
of the smallest things in the uni- 
verse (the electrons) which could 
be packed side by side into the 
largest volume so far measured (the 
limits of the present known uni- 
verse). 


CO2 Detector 

A PORTABLE line of instruments for de- 
termining the CO 2 content of flue gases 
of boilers and furnaces, and also for deter- 
mining the air-fuel ratio in the exhaust 
gases of internal combustion engines, in 
order to permit adjustment of the air-fuel 
ratio for maximum efficiency and best per- 
formance, has been announced by the 
Permutit Company. This instrument deter- 
mines the CO 2 content of air-fuel ratio by 
a mechanical principle based on the fact 
that the specific weight of exhaust or flue 
gases varies with changes in air-fuel ratio 
or CO 2 content. This principle has been well 
proved by Ranarex CO 2 recorders long in 
use in both stationary and marine steam 
power plants. 

In order to obtain a substantial force as 
a means of measuring the specific weight of 
the exhaust or flue gas, a rotating motion 
is imparted to the gas by means of a motor- 
driven fan revolving in a chamber. This fan 
blows the gas against the blades of an im- 
pulse wheel, thus producing a torque on the 
shaft of the impulse wheel in proportion to 
the ait-fuel ratio, or COa content. Changes in 
fan speed, temperature, humidity, and at- 


mospheric pressure are automatically com- 
pensated for by a comparing torque pro- 
duced on another impulse wheel by air tof'”'^ 
which a rotating motion is imparted in a ^ 
second chamber by a second fan driven by 
the same motor. The two impulse wheel 
shafts are coupled together by means of a 
balancing linkage, actuating the indicator, 
the scale being calibrated in terms of air- 
fuel ratio or CO 2 . 

The instrument may also be furnished 
with scales reading in terms of specific 



Portable CO 2 indicator 

gravity for use in gas plants or natural gas 
fields. For use with internal curabustioa 
engines a vacuum or combined vacuum and 
pressure gage is built into the instrument 
to permit measurement of the pressure in 
the intake manifold. The Ranarex gas ana- 
lyzer, by reason of its mechanical principle 
and rugged construction, is a practical in- 
strument for hard service. It is readily por- 
table and can be furnished to operate either- 
on lighting circuits or on standard six-volt 
automobile batteries. 


Quality of Cigarette 
Smoke 

Applying a method of mechanical smoX 
Ix. ing of cigarettes, research workers in 
one of the large tobacco companies have 
learned important facts about the quality of 
smoke and why certain smokes are harsh 
and others smooth. In summarizing their 
results in a recent issue of Industrial and 
Engineering Chemistry, they say: “The most 
marked difference in the smoke of various 
types is found in its relative acidity, and this 
is related to the quantity of sugars in the 
tobacco. These may be the natural reducing 
sugars of the leaf, or added glucose, invert 
sugar or sucrose. Although sugars contribute 
somewhat to the quantity of smoke acids 
and increase slightly the proportion of 
formic acid, their principal function is 
reducing base formation. The alkaline 
tobaccos are definitely rich in aroma, which 
contributes to smoke quality when the ex- 
cessive formation of bases is restrained. The 
added sugar seems to reduce ammonia pro- 
portionately more than nicotine. The pn* 
per in which a cigarette is wrapped yields 
some acid on combustion. However, the pro- 


vj XX iti Xj ii I _n 


2U1 


portion of paper to tobacco is small and 
relatively constant (about 4 percent). 

'j'' “The association of the composition of 
cigarette smoke with taste sensations leads 
to some generalizations concerning palata- 
bility and chemical constituents. When 
smoke is alkaline or in too high concentra- 
tion, the bases act as irritants, causing a 
choking sensation and frequently stimulat- 
ing the cough reflex. Yet, without a suffi- 
cient amount of bases, smoke is flat and 
lacking in character. Nicotine and ammonia 
are not interchangeable in the base frac- 
tion. As the proportion of nicotine increases 
from the lower extreme, the smoke (weak 
and somewhat irritating) becomes smoother 
and more satisfying; as the other extreme is 
approached, it becomes heady and deficient 
m flavor and sensibly more acid. These 
changes may be masked, however, by added 
flavor or, as in the case of the Turkish 
cigarette, by the natural aromatics of the 
tobacco plant. The acid type of smoke is 
^described as harsh or sharp. Tongue bite 
l and throat irritation are more noticeable. 
Formic and acetic acids comprise the great- 
er portion of smoke acids and, tlirough their 
local irritant action, seem to be responsible 
for the effects noted.” — D. H. K. 


Earthquake Fire-Valve 

APPROXIMATELY 5 percent of the 
fX damage done to San Francisco at the 
time of the earthquake was due to the earth- 
quake itself, the remaining 95 percent hav- 
ing been caused by the fire which resulted 
mainly from the breakage of gas pipes and 
gas mains. 

Much work has been done by architects 
j and engineers to prevent a recurience of 
such a disaster. In regions subject to earth- 
[ quakes, building codes and building meth- 
ods have been radically revised to prevent, 
i as far as possible, the danger to lives and 
property caused by falling walls. This is 
I extremely important because fire insurance 
I policies usually state that an earthquake 
'nrav technically render the policy instantly 
void. Until walls can be so built that earth- 
quakes will not topple them, the property 
owner is faced with the problem of pre- 
venting fire on his premises. And this is 
often impossible because an earthquake may 
smash all sprinkler and water lines. 

^ A company on the West Coast— the Wa- 
ter Works Supply Company, Inc. — has, 
therefore worked out a simple and most in- 
genious valve, to be placed in the gas feeder 
line, which operates to cut off the gas im- 



In case of earthquake 


mediately there is an earthquake or a serious 
shaking of the building. The Fire-Kwake 
valve consists essentially of a non-corrosive 
metal ball which normally rests upon the 
top of a small pin, so that when shaken, 
it falls to one side and seats itself tightly 
into a circular hole. Seated therein it ef- 
fectively bars further flow of gas. The ball 
is attached by a small chain to a screw plug 
immediately above its pin rest. To reset, 
it is only necessary to remove the screw 
plug, lift the ball, and drop it upon the 
pin. In addition to the automatic earth- 
quake shut-off feature, the valve is pro- 
vided with a thermostatic control, com- 
prising a thermostatic valve at the bottom 
of the pm support, and, in the intervening 
space, a fusible metal link. Should the area 
surrounding the valve become heated to the 
danger point this control also automatically 
drops the ball to cut off the gas. 


FISH-FLOUR 

\ HEALTH decline among Jap- 
anese students, due to their 
adoption of the American custom 
of eating a snack of bread-and- 
j'am, has inspired Japanese re- 
search to develop a fish-flour (with- 
out the accompanying disagreeable 
smell and taste) for those who still j 
feel that they wish to eat bread j 
similar to that of the Occident. 


Preventing Cyanide 
Poisoning 

C ONTROL of the sale of lethal poisons 
which are used in industry has been 
found to reduce but not prevent deaths 
from them. The Japanese Department of 
Home Affairs is sponsoring a movement to 
add a disagreeable odor and distinctive col- 
oring to potassium cyanide in the hope of 
reducing accidental and suicidal deaths 
caused by it.— D. H. K. 
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Highways Will Be 
Safer: Driver Remains 
A Problem 

T he main highways of the future are 
pictured by Thomas H. MacDonald, 
Chief of the United States Bureau of Public 
Roads, as broad, unobstructed surfaces over 
which traffic can flow smoothly with safety 
and comfort. In discussing the work the 
state and federal governments are doing to 
make the main highways safe under modern 
traffic conditions, he said; 

“There will be provided for motor ve- 
hicle operators of the future roadways that 
can be used with safety by the reasonably 
careful driver. 

“The roads of the future wiU have traffic 
lanes wide enough for ample clearance. That 
means that at the speeds we now foresee we 
will want a 22-foot road for two-lane traffic. 
It wiU have shoulders wide enough for stop- 
ping, with no deep side ditches. Its surface 
will be consistently smooth and non-skid. It 
will be so designed as to alignment, profile, 
and cross section that at no place will the 
traveler suddenly encounter the unexpected 
or come into traffic so slow that if impatient 
he will be tempted to take a chance. 

“Where the traffic is so heavy that two 
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TRANSFORMER and Novel Method 1 
0) Tube installation! 
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Dry At All Times! 

Pump built entirely of 
bioiize, rust proof, long 
life. 

Ha.s Thermal Overload De- 
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able and protei'ts motor in 
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at low operating cost. 
Model B-24011 unit com- 
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THE SECOND DIMENSION 

OF ALGEBRA 

T he numbers of algebra correspond to the 
points of geometry. As an aggregation of 
geometrical points forms a geametrlca! space 
so an iiggregatton of numbeis tonus an alge- 
braic space. Algebraic .space, like geometrical 
space, may be measured In dimensions 
Tlie FIRST dimension of algebra is formed 
of multiples and fractions of unity. Tills is 
the UNITARY dimension. 

The SECOND dimension of algebra Is 
formed of multiples and frnclinn.s of the 
square root of poaltlre unity. This is the 
HEMITROPIC dimension. 

The THIRD dlmemsion of algebra Is formed 
of multiples and fractions of the square root 
of negative unity. This is the IMAGINARY 
dimension. 

Two REAL dimensions precede the imagin- 
ary dimension. This thesis is developed hv 
Robert A. Philip, in BIFOLIATE NUMBERS, 
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lanes will not carry it, there will he four- 
lane roads. But they will consist of two lanes 
on each side of a center parkway; there will 
be no chance to meet opposing traffic as 
there is in the present road with four con- 
tiguous lanes. Most engineers endorse the 
principle of separated-lane roads wherever 
more than two lanes must he provided to 
carry the traffic. 

“More highways will he lighted, no doubt, 
hut the amount of lighting will depend on 
the funds made available for highways and 
on whether we find that we can spend the 
money in any other way that is as effective in 
preventing accidents. Greater dividends in 
lives saved per thousand dollars of expendi- 
ture would result from construction of foot- 
paths along heavily traveled routes and 
from separation of grades at intersections 
of main traffic arteries than from a general 
lighting program. 

“However, lighting will have a place in 
the future program. Old methods of lighting 
are inefficient and of doubtful value, but 
marked improvements are being made. We 
must experiment to produce a thoroughly 
efficient system of lighting. We must also 
light experimental sections of highway and 
accumulate accident records as a guide in 
determining where the expense of lighting 
is justified. I think it is clear that lighting 
for all roads is not possible now. Installa- 
tion is not expensive, but operation would 
cost more than all the other items of high- 
way maintenance put together. And, as it 
is, most highway departments do not have 
enough maintenance money to keep the 
highways in as good shape as they would 
like. 

“We will have pedestrian walkways at a 
safe distance from the highway surface; 
also, on heavily traveled roads we will have 
surfaced areas where busses may pull out of 
the stream of traffic to receive and discharge 
passengers; and turn-outs for R.F.D. carri- 
ers to use in serving the boxes of their pa- 
trons. The danger spots which cannot be 
eliminated by reason of great expense will 
be plainly indicated by signs that will advise 
the motorist what speed is safe. 

“The highway engineer’s part in promot- 
ing highway safety is to design highways 
that are safe for reasonably careful drivers ; 
that is, highways as safe as they can be built 
with the funds available, They will be high- 
ways on which you can pass an overtaken 
vehicle with safety, highways that will not 
confront a driver with hazardous conditions 
without ample notice or warning. When 
this has been accomplished, the highway 
will occupy its proper place in supporting 
the safety triangle of the road, the vehicle, 
and the driver. But finally, safety will al- 
ways rest with the driver.” 


Some Pull! 

D evelopment at the Massachusetts 
Institute of Technology of a compact 
magnet capable of producing the highest 
permanent magnetic field ever attained has 
opened the door to a new and significant 
field of exploration in the world of matter. 
The new magnet was designed by Dr. Fran- 
cis Bitter of the Department of Mining and 
Metallurgy, and the magnetic field pro- 
duced in its first test was 150,000 times 
more intense than the earth’s field, the 
effect of which is commonly observed in 
its mfeience on the compass needle, 
i .haye bng Wwa that strong 


magnetic fields change or distort matter, 
thus altering its properties in a great va- 
riety of ways. For such fundamental re- r 
search magnetic fields of great intensity 
are necessary and the quest for methods 
of producing them has been carried on 
actively for many years. Until recently, 
however, the types of apparatus available 



The newly developed high-field- 
strength magnet is inside the jack- 
et on which Dr. Bitter is leaning 


only partially met the demands, either be- 
cause the intensity of the desired fields 
lasted for only a fraction of a second, or 
because, as in the case of the iron-core 
magnet, the field covered too small a vol- 
ume for practical applications. 

Technology’s new magnet was designed 
to produce fields of at least 100,000 gauss, 
the unit of measurement for magnetic fields, 
and in its preliminary test in which no at-"’" 
tempt was made to develop its full capacity, 
a field of 75,000 gauss was produced and 
maintained for a considerable period ol 
time. The enormous amount of power re- 
quired to produce this field was made avail- 
able to Dr. Bitter through the co-operation 
of the Edison Electric Illuminating Com- . 
pany of Boston, which placed at his disposal 
laboratory space in one of its large sub- 
stations. With controlled direct current up 
to 12,000 amperes at 250 volts to draw upon, 
the first test was successfully carried out 
with a maximum current of 8000 amperes 
producing a field of 75,000 gauss, The in- 
tensity of the earth’s field is slightly less 
than half a gauss. 

The copper coil of this unique magnet, 
which is only eight inches long, six inches 
in diameter, irith an inside diameter of one 
inch, is enclosed in a bronze shell, A wa- 
ter cooling system is employed to dissipate 
the enormous heat generated when an 
amount of power sufficient to supply a small 
town, or more energy than is needed to 
operate 50 automobiles of 80 horsepower 
each, is poured into this amazingly small 
piece of apparatus. Without water cooling 
the magnet would melt and be rendered 
worthless within one second. 

Because of the very heavy power load 
and the strength of the magnetic field, pre- 
■caations were taken to protect the research 




staff anff the electrical machinery. The two 
huge bus bars carrying the current to the 
ma^met each consisted of six strips of cop- 
per six inches wide and a quarter of an 
inch thick bolted together. 


COLDS 

I^NE of the latest estimates states 
^ that the common cold costs the 
United States a half billion dollars 
each year. 



Farm Woods Increase 

O NE result of the depression has been to 
increase the areas nsnally classified as 
farm woodlands. This has occurred chiefly in 
the industrial states where lack of employ- 
ment in cities caused migration to cheap 
lands where a living could be eked out from 
- the forest and small areas of tillable ground, 
says the New York State College of Forestiy 
at Syracuse University, 

According to the United States census, 
during the five-year period between 1930 
and 1935 woodland on farms increased 23.7 
percent or approximately 35,529,000 acres. 
This brings the total farm woodland area 
in the United States to 185,000,474 acres. 

These figures indicate the importance of 
farm woodlands as a source of timber. The 
Forest Service estimates that approximate- 
ly one third of the total cut of limber is 
produced from farm woodlands. A larger 
acreage is devoted to farm forests than any 
other land crop. The increase in the forest 
area on farms was far in excess of the in- 
creases of the total farm area which was 
only 7 percent as against 23.7 percent for 
woodlands. This increase in farm forests 
also is partially accounted for through the 
abandonment of cotton and corn fields in 
the South and to a small extent in other 
sections. 

"Fatty Oils as Motor 
Fuels 

r l Belgium, contests for prizes offered by 
the Royal Automobile Club have shown 
that automobiles and particularly trucks 
can be operated on cotton-seed oil and palm 
, oil. A five-ton truck using cotton-seed oil is 
reported to consume about 27 liters of the 
oil as fuel per 100 kilometers, equivalent to 
8.71 miles per gallon, or 11.5 gallons per 
hundred miles.— D. H. K. 


Protective Coating for 
Metals 

M ost people are familiar with the mi- 
croscopic coating that has been used 
far years on certain silver articles, such as 
candlesticks, to prevent tarnish. This prin- 
ciple has been e.xpanded in the development 
of a new transparent protective coating for 
all bright metal surfaces. The new coating, 
called Cellufoil, announced by the Evans- 
Walton Company, when applied as a liquid, 
hardens quickly and becomes a tough, ad- 
hesive top layer. It is said to preserve in- 
definitely the natural bright luster of any 
of the usual plating metals such as chrome 
or nickel. 

Cellufoil has a nitro-cellulose base and 
can be applied by either brushing or spray- 
iig. It is being marketed in 4, 16, and 32 


ounce, and one gallon containers through 
accessory ciiain stores and repair shops. Its 
price is reasonably low. 

The chief virtue of Cellufoil is that it is 
not affected by weather conditions or nor- 
mal temperature changes. It does not start 
to break down under a temperature of 270 
degrees, Fahrenlieit. Because of this weather- 
ing ability it is being recommended for all 
the metal parts of automobiles and for the 
brass and copper of boats, in which latter 
service it protects against the harmful and 
corrosive action of salt water and air. 


Removable Printing 
Ink 

T o make easier the recovery and re-use 
of tlie wood pulp of newspapers and 
other printed matter, German chemists are 
reported to be developing an ink whicli 
does not contain lamp black and which 
consequently will be more easily removed 
fiom the paper. — D. H. K. 


MORE DUST 

IV EARLY a billion particles of 
’ dust — or 900 million, if we 
must be exact — pass through the 
lungs of city dwellers each minute. 
Of these microscopic particles 90 
million are left behind in the lungs, 
according to Dr. Helmut Lands- 
berg of Pennsylvania State College. 


Primitive Paradox 

P .4PUAN natives are becoming sport- 
conscious and are discarding their old 
“skull-crusher” clubs for golf clubs, accord- 
ing to J. T. Jennings, member of the Aus- 
tralian Parliament who has recently been 
on a trip to New Guinea and Papua. 

“Some of the magnificent specimens 
amongst these people,” said Mr. Jennings, 
“could, with proper coaching and training, 
become athletes equal to the world’s best, 
worthy to compete in the Olympic Games.” 

The Papuans are the most air-minded 
people living. On the gold-fields in the in- 
terior, 50 natives can be seen riding in one 
airplane. They know no other kind of trans- 
portation. The Papuans have never seen a 
train or a taxicab but they know all about 
Australian Press Bureau. 


Automatic Transmissions 
Pass Million Mile Service 
Mark 

A utomatic transmissions for motor 
. vehicles finally passed out of the specu- 
lative and experimental state with advices 
from Chicago that 101 automatic transmis- 
sions in regidar bus service there have ac- 
cumulated a total of some 1,300.000 miles 
of operation with the total building up at 
the rate of some 20,000 miles per day. 

The transmissions, of the Banker “Mono- 
Drive” type, are installed in 101 new rear- 
engine, double-deck motor-coaches produced 
by General Motors Truck Company and 
operated by the Chicago Motor Coach Com- 
pany. A feature of the transmission is that 
it eliminates both the gearshift lever and 
the clutch pedal. Thus the operator has only 
two foot controls: accelerator and brake. A 
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Tk New Vortex Atom 

131 pages, 27 diagrams 

T he final crucial test for tlie correct- 
ness of any theory is its ability to 
predict unexpected results of untried ex- 
periments 

In 1931, on page 92 of Can Science Ex- 
plain Ltje^, and again in 1933, on page 
23 of the present book, the author ex- 
plained that according to his system of 
vortex-mechanics tlie fotce of repulsion 
between two protons uould change over, 
at very' short distances, into a force of 
attraction— a most heretical proposition 
which was directly contrary to all the 
teachings of physics at that time 
Early in 1936, however, the Carnegie 
Institution of M'ashington made the star- 
tling experimental discovery that such a 
force of attraction (now known as “super- 
gravitation”), actually exists' 

Now that supergravitation lias been 
discovered e.xperimentally, the savants of 
Franklin Institute announce that they have 
found an “e.xplanation” for it in Ein- 
stein’s equations. Such wisdom after the 
fact would be more convincing if if had 
been published, like the author’s predic- 
tion, prior to the experimental discovery 
theieof. 
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Naturally you consider it preposterous to 
speak of space and time as being iden- 
tical j everyone does until it is explained 
that space and time are not real things, 
but two different psychological aspects of 
the same thing. 

It is then not surprising to find that the 
well-known physical laws are no more 
or less than statements of this identity. 
The hook tells you why this is so. It is 
written partly in general language, partly 
by accentuating the arguments with sim- 
ple mathematics and mechanics, and for 
the rest the complete proofs are given in 
the form of differential equations. 

Price $2.00 postpciid 
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THIS NEW BOOK is a practical man- 
ual on patentable invention, for en- 
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What is Invention? What is not In- 
vention? What is Design that is not 
Invention? Various chapters state the 
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cases. This treatment, clear and under- 
standable to layman and lawyer, gives 
the correct answers to questions con- 
cerning patentability of a particular 
“invention.” By means of complete 
cross-reference indexes, answers to any 
problem on a given invention subject 
may be immediately located. 

Other chapters: Background of In- 
vention; General Characteristics of 
Invention; Complete List of aR Arti- 
cles on Invention in Enghsh, German 
and French. Bound in cloth, 347 pages, 
6x9 inches. $5.00, 
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particular advantage of this arraugsiiient is 
said to be the material increase in safety of 
operation, not only due to the fewer number 
of controls but also because with this type 
of transmission the driver does not have to 
take his hands off the steering wheel to 
operate the vehicle. 

Gears are shifted by releasing the accel- 
erator pedal momentarily, the transmission 
automatically shifting into the correct ratio 
for the speed at which the vehicle is oper- 


ating. When the vehicle stops, the clutcli 
automatically disengages, le-engaging onh 
when the accelerator is again depressed. 

Of the 101 buses in this service, the first 
vehicle to go into operation has already 
operated over 46,000 miles. 

It is reported that one of the largest auto, 
mobile parts manufacturing concerns has 
been granted a license to manufacture the 
transmission for original equipment in pas 
senger cars and taxicabs. 
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The Amateur Archeologist, by H. M. 

Wormington. Archeologists at a noted 
museum tell the layman what to do with 
regard to archeological finds. The Colorado 
Museum of Natural History, Denver, Colo- 
rado. — 10 cents. 


The Oxygen Lance is an 8-page illustrated 
pamphlet which presents in convenient 
form a description of the oxygen lance and 
how it is used and what it will do in vari- 
ous industiies. For many years used in 
emergency operations, the lance is now 
widely employed for countless jobs of a 
routine nature. Write for Bulletin 337 A, 
Scientific American, 24 West 40th Street, 
New York City. — 3-cent stamp. 


Legal Aspects of Milk Control, by James 
A. Tohey, Dr. P.H., covers such phases 
of the subject as reasons for the public con- 
trol of milk, sanitary regulations, testing 
of dairy cattle, pasteurization, and contain- 
ers for milk. An excellent bibliography is 
provided. International Association of Milk 
Dealers, 309 West Jackson Boulevard, 
Chicago, Illinois. — $3.00. 


Gem Stones, by Sydney H, Ball. The gem 
stone industry in the U.S.A., for 1935. 
Superintendent of Documents, Government 
Printing Office, Washington, D. C.—5 cents 
[coin). 


Small Bore Rifle Handbook describes a 
number of modem rifles and their am- 
munition, and covers such aspects of target 
shooting as aiming, firing positions, the use 
of the sling, trigger squeeze, windage, and 
so on. It gives many hints that will be of 
benefit to the small bore enthusiast. Write 
for Bulletin 337B, Scientific American, 24 
West 40th Street, New York City. — 3-cent 
stamp. 

Vacation in the Skies This Year is a 
beautifully produced booklet, including 
a folded insert, describing all-expense tours 
with the airplane as a means of getting to 
and back from your vacation land. Eastern 
Air Lines, 1775 Broadway, New York City. 
—Gratis. 


Lessons in Arc Welding is a series of type- 
written sheets hound in a convenient 
cover. It presents in simplified form instruc- 
tions for operators of various types of weld- 
ing equipment. The Lincoln Electric Com- 
pany, Cleveland, Ohio.— 50 cents. 


Electric Power on the Farm, edited by 
David Cushman Coyle, deals with the 
usefulness of electricity on farms and with 


the present movement to electrify rural 
America. It is illustrated with many photo- 
graphs and drawings that directly pertain 
to the text. The booklet will also be of in- 
terest to others than farmers who are cpjv^ 
cerned with broadening the applications o| 
electrical power. Superintendent of Docu-c 
ments, Government Printing Office, Wash-{ 
ington, D. C. — 25 cents (coin). | 


Groups of Plants Valuable for Wildlife 
Utilization and Erosion Control,-^' 
W. L. McAtee, Bureau of Biological Suney, 
puts forth the results of a careful study of 
the subject. Superintendent of Documents, 
Government Printing Office, Washington, 
D. C.—5 cents {coin). 

Catalog No. 190—1937 lists radio parts 
particularly designed for use by ama- 
teurs, service-men, and experimenters. It 
includes hundreds of items that are usually 
difficult to find. Insuline Corporation of 
America, 23-25 Park Place, New York City. 
—Gratis. 


A Key to the Rattlesnakes, with Sum- 
mary OF Characteristics, by Laurence 
M. Klaiiber, Curator of Reptiles and Am- 
phibians, San Diego Society of Natur^ 
History. For use in the scientific identificT^ 
tion of varieties of rattlers. San Diego So- 
ciety of Natural History, Balboa Park, Sm 
Diego, CalifoTnia.—$1.00. 


Engineered Power Tools lists, in 48 pages, 
several complete lines of equipment for 
the home workshop, as well as the small 
factory. It covers such tools as lathes, cjf- 
cular, jig, and band saws, drill presses -and 
jointers. It also lists various accessories. 
Write for Bulletin 337C, Scientific Ameri- 
can, 24 West 40th Street, New York City. 
— 3-cent stamp. 

The Observer’s Handbook for 1937 is a 
compact summary of the position of the 
planets, eclipses, sky and astronomical 
phenomena, month by month, for this year. 
Numerous other features, including four 
star maps, are included and we always 
recommend that every telescope owner buy 
this useful booklet each year. The Royal 
Astronomical Society of Canada, 198 Col- 
lege St., Toronto, Ontario, Canada.— 25 
cents. 


Thermal Expansion of Typical Ameri- 
can Rocks, by John H. Griffith, Re- 
search Engineer. Results of an investigation 
to determine the coefficients of expansion of 
about 100 representative American rocks. 
Director, Iowa Engineering Experiment 
Station, Ames, lorn.— Gratis. 
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Tbade Marks— Second 
Hand 

A MANUFACTURER or dealer may re- 
condition used articles of merchandise 
of another manufacturer hut in reselling 
"the reconditioned merchandise he can not 
employ the trade mark of the original manu- 
facturer. 

This question recently came before a 
United States Distiict Court in a case in- 
Tolving a well-known brand of spark plugs. 
In that case the spark plug manufacturer 
was the plaintiff and he sued the defendant, 
charging among other things that the de- 
fendant was infringing hi,s trade mark by 
selling reconditioned spark plugs bearing 
plaintiff’s trade mark. The spark plugs were 
originally manufactured and sold by the 
plaintiff and after they had been used for 
some time were discarded by the user and 
purchased by the defendant who recondi- 
tioned the spark plugs and then resold them 
without removing plaintiff’s trade mark. 
The defendant, however, had taken the pre- 
caution of stamping the word “Used” on 
the spark plugs, and the boxes in which the 
spark plugs were resold by the defendant 
contained a printed statement indicating 
that they had been reconditioned by the 
defendant. 

In spite of these precautions the court 
held that the defendant had infringed the 
plaintiff’s trade mark by selling the recon- 
ditioned spark plugs with the trade mark 
thereon and ordered that the defendant 
should be restrained from thereafter selling 
the reconditioned plugs without first remov- 
ing the trade mark therefrom. In reaching 
this conclusion the court found that the 
reconditioned spark plugs did not repre- 
.sent the high quality of plaintiff’s product 
and in tliis connection the court stated; 

“The plug here involved has undergone 
such changes since its manufacture and 
sale by the plaintiff that it no longer can 
he said truly to represent the quality usu- 
ally associated with and belonging to plain- 
tiff’s product when first made and sold by 
plaintiff, the product by which it made its 
reputation with the public. The plaintiff, 
therefore, is entitled to prevent its resale 
to the public under his trade mark.” 

Expanding Symbols 

T he decision in the spark plug case, re- 
ferred to under the heading “Trade 
-Marks— Second Hand,” is but one of several 
■Went judicial pronouncements recognizing 
the growing importance of trade marks in 
wdem commerce. 

Business men have long recognized the 
iect that they can not adopt or copy the 
hide marks of their competitors without 


subjecting themselves to liability in suits 
for trade mark infringement or unfair com- 
petition. Many do not recognize the fact, 
however, that where merchandise has been 
sold with a trade mark affixed thereto, the 
purchaser of the merchandise can not so 
use or abuse the merchandise with the trade 
mark affixed thereto as to destroy or injure 
the good will symbolized by the trade mark. 

Thus, in the spark plug case referred to, 
the purchaser of the spark plugs could not 
recondition them after they had been used 
and then resell them with the trade mark 
of [he original manufacturer, and in the 
case referred to in this column last month 
under the heading “Price Fixing,” the 
United States Supreme Court held that 
under the Illinois Fair Trade Statute a 
retailer could not resell merchandise hear- 
ing the manufacturer’s trade mark at prices 
lower than those fixed by the manufacturer. 

The fundamental reason underlying these 
decisions is to he found in the fact that a 
trade mark symbolizes the good will of the 
proprietor, and as such is a form of prop- 
erty, When the proprietor sells merchandise 
with his trade mark affixed thereto, he parts 
with ownership of the merchandise, but does 
not part with the trade mark affixed to the 
merchandise. 

The Supreme Court, in the Illinois Fair 
Trade Statute decision referred to above, 
summed this up in the following statement: 

“The ownership of the good wiU, we re- 
peat, remains unchanged notwithstanding 
the commodity has been parted with.” 

When the full implications of this state- 
ment are realized by business men and 
legislators, rapid strides can be made to- 
wards eliminating many of the annoying 
unfair trade practices which exist today. 


Repair but Bew.are 

C AN the purchaser of a patented article 
repair or rebuild the article without 
subjecting himself to liability for patent 
infringement? 

This question is by no means free from 
difficulty. However, the law may be briefly 
summed up as follows: The purchaser of a 
patented article may make all reasonable 
repairs to maintain the article in good con- 
dition during its normal life. He can not, 
however, substantially rebuild or recon- 
struct the article so that in effect a new arti- 
cle is substituted for the origiaal one. 

It is obvious that difficulty arises from 
time to time in distinguishing between 
reasonable repair, on the one hand, and 
substantial reconstruction, on the other 
hand. In the spark plug case referred to 
under the heading “Trade Marks— Second 
Hand,” the plaintiff, who was a prominent 
manufacturer of spark plugs, was the owner 


of a patent under which the spark plugs in 
question were manufactured. The defend- 
ant purchased used spark plugs whose effi- 
ciency had been impaired hut who.se use- 
fulness had not been completely exhausted, 
and then reconditioned the used plugs and 
resold them. The plaintiff charged that the 
reconditioning constituted infringement of 
its patent. The court neatly summed up the 
question involved in the following state- 
ment: 

‘’Whether the acts of the defendant here 
complained of amount to an infringement 
of any patent of the plaintiff depends upon 
the question of whether such acts constitute 
a reconstruction of the spark plug involved 
or merely a repair of such spark plugs.’’ 

The conclusion was then reached by the 
court that since the reconditioning took 
place during the normal life of the spark 
plugs and since no additions were made to 
the spark plugs, defendant’s acts merely 
amounted to a reasonable repair and did 
not constitute patent infringement. In 
reaching this conclusion the court stated; 

“In view, however, of the facts already 
stated as hereinbefore found, I can not avoid 
the conclusion that the defendant has mere- 
ly exercised the right which, in ray opinion, 
he had to make what arc in substance and 
effect repairs to these spark plugs and. 
therefore, that he has not thereby infringed 
any patent of the plaintiff.” 

A typical case of reconstruction amount- 
ing to patent infringement is found in an- 
other case decided by the Federal Courts 
in which the owner of a patent fur an in- 
cubator sued the piircliaser of one of the 
patented incubators for enlarging the incu- 
bator so as to increase its capacity. In that 
case the court found tliat the alteration of 
the incubator so as to increase its capacity 
amounted to reconstruction and so changed 
the original nature of the device as to con- 
stitute patent infringement. 


In Union There is — ? 

R efrain, H you wish, from selling 
your merchandise to any customer or 
to any group of customers for any reason 
whatsoever, but in so doing he sure that 
you do not combine with others in your 
refusal to sell. 

The Federal Trade Commission recently 
proceeded against a group of prominent 
magazine publishers, alleging that they had 
combined together in a refusal to sell their 
magazines to retail magazine dealers who 
handled second-hand or back-number mag- 
azines. It was alleged by the Commission 
that the concerted refusal to sell to the 
dealers was for the purpose of inducing 
the dealers to stop selling second-hand mag- 
azines. An order to cease and desist the al- 
leged concerted and combined actions of 
the publishers was issued by the Federal 
Trade Commission against the puhlisliers. 

From this order an appeal was taken to 
the Circuit Court of Appeals for the Second 
Circuit, and the Court affirmed the order 
of the Commission, holding that the com- 
bined action of the publishers amounted to 
an unfair method of competition. In its de- 
cision the Court stated: 

“Though any one publisher acting alone 
may sell or not sell his magazines as he 
may choose * * two or more may not 
combine in such refusal if the result is to 
harm the public or any person against whom 
the concerted action is taken.” 
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PHYSICS OF THE HOME 

By Frederick A. Oshorn, Prajessor oj 
Physics, University of Washington 

T hird edition of a book which 
should make special appeal to Sci- 
entific American readers whose wives, 
daughters, and friends (and possibly 
themselves) need to know more about 
the physics of common household things. 
It is remarkable how fully the author 
has found examples of physical prin- 
ciples in homely articles — scales, wring- 
ers, vacuum cleaners, musical instru- 
ments, thermometers, fuels, refrigera- 
tors, water boilers, ranges, radiators, 
lamps and lighting, colored fabric, elec- 
trical equipment. This is a textbook 
written for w'omen students of home 
economics, but many a man doesn’t half 
know these things. — ?3.15 postpaid. — 
A. G. 1. 

THE CHEMISTRY OF RUBBER 

By H. FreuiuUich, University College, 
London 

A COMPACT and practical pocket- 
size book for the chemist wlio i.s in 
any way interested in rubber and its 
uses. — S1.35 postpaid. — F. D. HI. 

AIRCRAFT AND THE AIR 
By Eric Sargent 

O DD in shape, unusual in make-up, 
yet comprehensive in its scope, this 
book gives the reader a veritalile mine 
of information on aircraft and their 
present day use. The book is 5% inches 
long by 41/4 inches high, opening the 
long Vimy. It gives dozens of sketches 
of airplanes and dirigibles together 
with descriptive text, and includes a 
number of maps of airports and air- 
planes. These maps are folded inserts 
that open to useable size. — S3.15 post- 
paid.— A. P. P. 

YACHT DESIGNING AND PLAN- 
NING 

By Howard I. Chapelle 

I F YOU have had the urge to lay down 
the lines of a cruiser or any type of 
sailing yacht, yet lacked definite knowl- 
edge of how to go ahead, you may be 
sure that this author wrote his book es- 
pecially for you. It is an amateur’s 
book and, starting with a draftsman’s 
ibiinahtack, it tacks along through “other 
tools and materials,” “learning to plot 
“planning the interior layout,” 
the sa0 plan,” “working out 
;y- ,lor,',|opK. 


and finally comes into harbor with some 
practical appendices. It is long on com- 
mon sense, shoit on abstruse calcula- 
tions of “metastatic heights,” “centers 
of effort” and all other reefs on which 
many a landlubber snags his bottom and 
founders. (Our nautical language was 
learned on an upstate frog farm.) — 
5 j 3 95 postpaid. — A. G. 1. 


OUR NATURAL RESOURCES AND 
THEIR CONSERVATION 

Edited by A. E. Parkins and J. R. 
IFhitaker 

U NCLE SAM has long been criticized 
as a wastrel. Having enormous re- 
sources originally, he has used them 
with profligate disregard for the future. 
A stock-taking is in order, and these 
two editors have done an excellent job 
of it. Besides their own contributions, 
they have included in their thick volume 
articles by 22 other experts in various 
fields concerned with the use and con- 
servation of our national resources. 
Taken as a whole, this is an excellent 
constructive criticism of our way of do- 
ing things in the past, and it offers 
plans for a better way in the future. — 
§5.20 postpaid. — F. D. M. 


THE HAY SYSTEM OF CHILD DE- 
VELOPMENT 

By William Howard Hay, HI. D. and 
Esther L. Smith 

S TARTING with “Initial Requisites in 
Preparation for Family,” the present 
book carries through the physiology of 
reproduction, pre-natal care, confine- 
ment, and the mental and physical re- 
quirements of children from birth to 
the 12tli year. The text covers rather 
completely the subjects of food, cloth- 
ing, and physical and mental develop- 
ment, The arrangement of the mate- 
rial is ideal for either straightforward 
reading ox for use as reference. 232 
pages with an excellent index. — §2.15 
postpaid. — A. P. P. 

COSMETIC DERMATOLOGY 
By Herman Goodman, B. S,, M. D. 

A WIDELY known New York der- 
matologist presents in this robust 
volume a rare coRection of formulas 
for remedial cosmetics which he has 
bemi gathering and trying out for many 
years. It is one thing for a book com- 
pRer, wko May himsdf have Kftle back- 


ground, to "collect” formulas, leaving 
the owner of the book to work out which 
particular ones were worthy of inclu- 
sion, but another for a physician who 
has a full knowledge of the skin and its 
functions, expeiience as a physician 
and dermatologist, and practical knowl- 
edge of the effects of various substances, 
to put together a book like this. Yet 
both types of hooks look the same. Here 
is the general scope: acne, antiseptics, 
asti indents, baldness, bleach, burns, 
cleansing cream, cold cream, corns, de-i^ 
pilatory, face powder and rouge (now 
we know what's in it), lice, lipstick fit' 
seems the base is simply beeswax — an-' 
other deep secret out, showing why it 
sticks so well where it is supposed to 
be, and better still where it isn’t), nail 
preparations, ringworm (athlete's foot),-! 
shaving (formulas for beard softeners, 
brushless shaves, shaving creams). This 
list covers but a few of the 54 chapter 
heads. While the drug trade will ob- 
viously use this book to be^t advantage, 
many others are equipped to make up 
these foimulas. The hook, though com- 
pact (575 pages], represents a vast 
amount of work. — $6.75 postpaid.-— 
A. G. 1. 

MILITARISM IN JAPAN 
By Kenneth W. Colegrove 

E xistence of a military caste and 
a definite military tradition in 
Japan sets that nation apart from the 
family of nations which we of the 
western world can more readily under- 
stand. This author, a keen observer of 
affairs in the Far East, who has a 
corps of other experts on which to ler. ^ 
reveals the facts concerning the prese'^t 
political setup in Japan in a clear and 
concise manner. His book is bolstered 
up with a long series of notes referring 
to newspaper and magazine articles that 
are pertinent. — $.85 postpaid. — F. D. HI. 

THE BIOLOGICAL CONTROL OF 
INSECTS 

By Harvey L. Sweetman, Assistant Pro- 
fessor of Entomology, Massachusetts 
State College 

A SCIENTIFIC treatise on the un- 
usually interesting art of getting rid 
of insects and other unwanted animals 
by means of other insects, bacteria, vi-^ 
ruses and parasites “that on them prey.*' ’ 
“The intention is to acquaint the reader 
with the life history, habits, methods of 
handling, and methods of utilization of 
the organisms that might be, or are be- 



ing, used in controlling insect pests.” 
This is the text hook used in the grad- 
uate course on ‘"Enemies of Insects” at 
the famous ‘‘Massachusetts Ag” Col- 
lege, and its emphasis is on thorough- 
ness and on the practical. There is also 
a chapter on the biological control of 
pest plants. It has 420 text pages, 142 
illustrations and is attractively printed 
and bound. — SS.95 postpaid, — A. G. I. 

CARBON DIOXIDE 

By Elton L. Quinn, Professor of Chemis- 
try, University of Utah and Charles L. 
Jones, Formerly Chief Engineer, Amer- 
ican Dry Ice Corporation 

C ARBON dioxide in nature; its physi- 
cal and chemical properties; car- 
bon dioxide and vital processes; com- 
mercial manufacture of liquid and solid 
ferbon dioxide; the uses of commercial 
carbon dioxide — these form the scope of 
this book which is, of course, a technical 
work. — $7.70 postpaid. — A. G. I. 

MAKE A JOB FOR YOURSELF 
By Pauline Cleaver 

HILE the author does not set out 
to tell you “how to make a million,” 
slie does give a comprehensive survey 
of the many ways in which the unem- 
ployed can turn their hands to gainful 
work on their own initiative. The sug- 
gestions given — and many of them are 
quite detailed — grange from making 
lampshades for sale, through such 
things as odds and ends markets and 
dog washing to setting up in "the pro- 
fessional handy-man” business. The sug- 
gestions have the merit of workability; 
time-tried methods, not theories. — 
§ 2.15 postpaid. — A. P. P. 

THE LIFE AND CONVICTIONS OF 
mLIAM SYDNEY THAYER, 
PHYSICIAN 

By Edith Gittings Reid 

{TIRE subject of this very readable 
-*- biographical account was professor 
of medicine at the Johns Hopkins Hospi- 
tal and a famous physician. — 12.65 post- 
paid.— L G. 1. 

PAY DIRT 

By Glenn Chesney Quiett 

EAR’S still gold in them tliar 
-S- hills.” It has remained for Mr. 
Quiett to dig it out — in the form of a 
collection of anecdotes and stories con- 
cerning the American gold rushes. His 
book is a colorful story of romantic 
and stirring days in American history 
and as such may be called an epic of 
American frontier days. The glamour 
and wealth, poverty and tragedy of 
i^niners and mining towns are discussed 
In carefully documented detail. Vivid 
personalities of those old days, such as 
Wild Bill Hickok, Calamity Jane, and 
others, are brought to life and roam 


again through the gold fields, gamb- 
ling, cursing, and shooting as they go. 
It includes details of gold rushes as 
late as 1935 in Canada and ends with 
a sizeable bibliography. — ^$4.70 post- 
paid. — F. D. M. 


UNVEILING THE UNIVERSE 
By Norton Wagner 

I NTO this one volume, approximately 
7 by 10 by 14 inches, the author, a 
Scranton amateur astronomer, has com- 
pressed an immense amount of elemen- 
tary astronomical lore. It is a sort of 
popular, illustrated astronomy. The book 
opens like a tablet, which means you 
have to read it with two eyes plus two 
hands. However, the small, compact type 
is very trying on the eyes, but this un- 
doubtedly represents a compromise, for 
such a book, if published in the conven- 
tional way, would cost about four dollars 
instead of $1.15 postpaid. — A. G. 1. 


FLIGHT TODAY 

By I. L. Nay lev and E. Ower 

F rom the British point of view, this 
book sketchily covers the whole sub- 
ject of its title from learning to fly 
through a description of various types 
of planes and why they fly, to balloons, 
dirigibles, Autogiros, and other types of 
aircraft. An appendix lists a few of the 
famous flights from 1783 to the end of 
1935. The book is essentially popular 
in treatment and gives an excellent in- 
sight into the subject.— $2.15 postpaid. 
-A. P. P. 

HANDBOOK OF CHEMISTRY AND 
PHYSICS 

Charles D. Hodgman, Associate Profes- 
sor of Physics at Case School of A pplied 
Science, Editor 

T WENTY-ONE editions of this wide- 
ly known pocketbook have been pub- 
lished since it first appeared in 1914. 
It now has 1993 text pages of chemical 
and physical data in condensed form, 
mainly as tables. No laboratory finds it 
easy to get along without it, and most 
chemists and physicists have it at their 
right elbow. This is their “Bible;” in 
fact, it resembles a Bible in outward ap- 
pearance. — $6.25 postpaid. — A. G. L 

HIGH-SPEED DIESEL ENGINES 
By L. H. Morrison 

S O many books on Diesels have been 
produced recently that our first in- 
clination was to remark, “What! An- 
other Diesel book?” However, it is sig- 
nificant that these books have been pub- 
lished coincident with two important 
things; the 40th anniversary of the 
first Diesel engine; and, secondly, the 
boom period in American Diesel prac- 


tice which promises tremendous expan- 
sion in the use of this power in the 
near future. This newest contribution is 
a practical text on high-speed Diesels, 
including in&tiuction on fuel-injection 
and combustion systems, frames and 
cylinders, running gear, and construc- 
tion details of the different models of 
Diesel engines and their applications to 
industry and transportation. — ^$2.65 
postpaid.— F. D. M. 

THE PHYSICAL BASIS OF THINGS 

By John A. Eldridge, Professor of 
Physics, University of loiva 

ITH apology we review a hook that 
is two years old; for some rea- 
son, it was overlooked but is regarded 
as especially worthy. This is a text- 
book of tlie modern type written pri- 
marily not for the physics specialist but 
for the student of general interests — 
though it is not elementary but assumes 
a good knowledge of general physics. 
It is thought that this treatment of mod- 
em physics will exactly meet the needs 
of many of our readers who wish to 
study a fairly serious book vet one 
which is not wholly mathematical. — 
$3.95 postpaid.—. ■/. G. 1. 

TELE\aSION 

By Sydney A, Moseley and Herbert Mc- 
Kay 

H ere is another new book on tele- 
vision that covers adequately the 
fundamentals of the various types of 
scanning, tells what has been accom- 
plished in the field of practical television 
and, in general, brings the reader up to 
date in the art. Although the book is 
written from the British point of view 
and consequently deals particularly witli 
television in England, it will interest any 
one concerned with the developments of 
the present day. — $2.15 postpaid. — 
A. P. P. 

PASCAL, THE LIFE OF GENIUS 
By Morris Bishop 

HEN hut 16 years of age, the young 
genius Pascal established his fame 
as a mathematician. Though his name 
appears often in scientific writings, his 
greatest note was as a theologian. Pro- 
fessor Bishop of Cornell has given us 
a lively and charming account of his life 
as a boy prodigy, inventor, convert, 
physicist, mathematician, man-of-tlie- 
world, lover, mystic, penitent, polemist, 
philosopher, saint, and man.— 13.65 
postpaid.— 4. G. 1. 
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50 Years Ago in 



(Condensed From Issues of April, 1887) 


H. iM. S. “MERSEY" — “This shiii, built at the Royal Dockyard, 
Chatham, is the first of a new class of ‘protected corvettes,’ strongly 
armed, to act as swift cruisers, and piesents some structural char- 
acteristics which entitle her to be 
regarded as an innovation in ad- 
miralty ship building in England. 

... All the vital parts of the vessel 
— engines, boilers, magazines, and 
steering apparatus — are inclosed 
within a steel hexagonal hull, the 
plates varying from two to three 
inches in thickness. . . . Her arma- 
ment, including two 8 inch and 
ten 6 inch breechloading guns, 
torpedoes, and ram would make 

her a formidable opponent for any unarmored ship. . . . Her 
engines, of the hoiizontal compound pattern, are of 6,000 indicated 
horse power. She is provided with twin screw propellers, and her 
speed will be 18 to 19 knots. . . . The principal dimensions of the 
ship are; Length between perpendiculars, 300 feet; extreme 
breadth, 46 feel; mean draught of water, 17 feet 9 inches; load 
draught amidships, 19 feet; load displacement, 3,600 tons. Her 
crew will number 300 officers and men.” 



C.A.R LIGHTING — “The regular Boston ‘special,’ on the Boston 
and Albany Railroad, was, last week, lighted by electricity and 
heated by steam— an arrangement which adds much to the comfort 
of passengers and removes altogether the danger from fire, always 
imminent in trains lighted and heated in the old way. ... In every 
car there are twenty incandescent lamps, each of sixteen candle 
power, this being equal in intensity to a five foot gas burner. As 
these lights glow in a vacuum without combustion, there is no 
danger of their setting anything afire in case of accident. Indeed, 
the entrance of oxygen through the breaking of a globe puts an 
instant end to the life of the lamp.” 

DESERT BLOOM — “Respecting the plan of Colonel Landas for 
fertilizing the African desert by means of wells, Sir R. Lambert 
Playfair, in the course of a consular tour in Tunis, has visited the 
ground where the first well was sunk, and reports most favorably 
as to the success of the project. A space of 375 acres has been 
cleared, and sown with cereals and lucerne, a vegetable garden 
been made, and a nursery of young trees planted.” 


projectiles were fired at 16 inch compound armor plates, manu- 
factured by Sir John Brown & Co,, Limited, and these passed 
through the targets, being found entire at the back. The plates were 
exceedingly good, being some of the hardest made by Messrs. 
Brown & Co., but the shells completely shattered them. This 
settles the question as to the value of these projectiles in th^ 
destruction of armor-plated vessels.” 

BOOK COVERS — “Another application has been found for metal, 
which is now being substituted for cardboard in bookbinding. . . , 
The metal is, of course, covered with the leather usually employed, 
in bookbinding and tlie finished book presents no difference in 
appearance except in the gi eater thinness of the cover.” 

OTTO ENGINE PATENT — “The Gas-motor en-fabrik Deiitz, of 
Deutz, Germany, who own the ‘Otto’ patents In Germany, and have 
attracted attention by lire large sizes of Otto engines furnished 
to city water works and electric light stations, have just obtained a 
decision in their favor in their suit against Moritz Hille, of Dresden, 
a manufacturer, and several of his clients and u.sers of infring- 
ing engines.” 

TABLE— “This extension or folding table is . . , designed to fold 
paitly against and partly wrtlim a hollow side wall of a car. The 
wall of the car next the floor is made hol- 
low to pioviJe an inner space, at the top of 
which is journaled a roller, over which the 
fle.xible part of the table top passes. The 
top consists of slats glued to a flexible 
hacking. The outer portion of the table 
comprises a shelf fixed to an ornamental 
leg provided with a ring or knob for draw- 
ing the table out fully into position for use, 
On the bottom of the leg are a roller and a couple of pins, which 
do not touch the boor when the leg rests on the roller; hut when 
the table is drawn out the roller enters a lecess, and the pms drop 
into hole.s in the floor.” 

NEEDED INVENTION — . . A foitune awaits the inventor of "a 
successful perfect dash or buggy lamp, or a lamp to be attached to 
a horse’s breast. One that will not go out when most needed, and 
with sufficiently strong reflector to light the road for some dis- 
tance ahead of the horse.” 



SUEZ— . . No steamer is allowed to start on a night transit (of 
the Suez Canal) that is not fitted with an ‘electric projector’ which 
is capable of throwing a light for at least 1,200 meters ahead. 
-Und on the upper deck, too, theie must be an electric lamp and 
shade powerful enough to light a circular area some 600 meters 
in circumference. Big steamers are beginning to carry this ap- 
paratus, but there is a com- 
pany both at Port Said and 
Port Tewfik which lets out 
the necessary projectors and 
lamps on hire.” 

PROJECTlLES-“The first 
lot of 12 inch chrome steel 
armor-piercing projectiles, 
manufactured by Messrs. 

Holtoer, have been received 
at Woolwidi, and the trial 
took place on Mardi ^ at 
Shoehnrypess. Two aekcted 


.\SBESTOS PAPER — “Mr. Ladewig has devised a process of manu- 
facturing from asbestos fiber a pulp and a paper that resist the action 
of fire and water, that absorb no moisture, and the former of which 
(.the pulp) may be used as a stuffing and for the joints of engines.” 

GAS HEAT — “In applying his skill to the beating of railway car- 
riages, Mr. William Foulis. 
hi. Inst. C. E., the manager 
in chief to the Glasgow Cor- 
poration Gas Commissioners 
. . . (brought) the heat that 
is developed in the roof of 
the carriage while the gas is 
alight down to the floor of 
the compartment, so as 
thereby to keep the feet of 
the passengers comfortably 
warm, and the whole atmos- 
phere of the compartment at 
an agreeable temperature.” 


AND NOW FOR THE FUTURE 

CjHydroponics: All About "Dirticss” Farming, by its Orig- 
inator, Prof. W» F. Gericke 

([Charles F. Kettering on the Future of Industrial Research 
^ar Gas Abroad: Parisian Preparations for Civil Protection 

^jWhat Is Life? — ^More Light on the Subject Discussed on 
Page 234 

([Bxcavations in ”The Promised Land” of Western Asia, by 
Jodiam Johnson 





A BRAND-NEW CUSTOMER Tised the tele- in telephone service. Its henefits are 

phone this morning. Betty Sue called available to all — old and young, rich 

up that nice little girl around the and poor alike. To Betty Sue, the 

corner. telephone may some day become 

Every day, hundreds of Betty Sues commonplace. But it is never that to 
speak their first sentences into the the workers in the Bell System, 
telephone. Just little folks, with casual. There is constant, never-ending 
friendly greetings to each other. Yet search for ways to impi’ove the speed, 

their calls are handled as quickly and clarity and efficiency of j'our telephone 

efficiently as if they concerned the calls ... to provide the most 

most impoi'tant affairs of Mother and service, and the best, at the ^ % 

Daddy. For there is no distinction lowest possible cost. 


BELX. TELEPHONE SYSTEM 











G'.U.T THE, 

GANGWAY 


APPROACHING San Pedro, the flagship U.S.S. 
XA. Pennsylvania is made ready for landing parties. 
This splendid U. S. Navy official photograph shows 
clearly some of the complicated deck structures of 
one of our finest “battle-wagons,” as battleships are 
often n5f!Ctiopai^y called^ The absence of the 
tis phtticulayljy noRcepble. 





Immunity 


For The Witness 

Immunology, a Science wliicli Often Goes to Law . . . 
Identifying Blood Stains . . . Animal or Human? 
, . . Wliat the Bio-chemist Does in the Laboratory 


By GLENNIE E. BAILEY 

Department of Zoology, The University of Denver 


0 doubt practically every one, in 
bis or her life, lias at one time sat 
in a court room during a murder 
trial and listened to a chemist testify 
that he had identified blood spots asso- 
ciated with the crime. Such testimony 
concerning positive species identifica- 
' tion of blood spots is in reality an ac- 
count of tests based on the phenomenon 
of immunity. 

To most of us the science of immunol- 
ogy' is associated only with serums and 
vaccines, infections, and epidemics. As 
a matter of fact it is more far-reaching 
in its applications than warding off dis- 
ease; it not only plays an important 
role in the field of preventive medicine 
but it also comes into the court room 
and, in the witness chair, often furnishes 
evidence which helps to free or convict 
the accused. 

In this latter role it identifies species 
of blood spots, ferrets out meat adulter- 
ations, fixes guilt on rapists and, in its 
newest function, sometimes straightens 
out tangled parentage situations. 

It might well be asked how such wide- 
ly diverging applications can be based 
on one branch of science. The answer 
to this question lies in the fact that the 
principle which underlies immunity is 
the same no matter whether it is pre- 
^ venting diphtheria from developing in 
a child or whether it is identifying 
species of blood stains. The worHng 
unit of this principle is a peculiar 
type of biological chemical known as 


antibodies. They enter into both the dis- 
ease-preventing and the medico-legal 
roles. 

Consider an actual case in the latter 
field: Two men went hunting and one of 
them was killed. The sunrivor told a 
tale of finding the body of his partner 
under circumstances which suggested 
accidental shooting. A reconstruction of 
the tragedy seemed to fit his story but 
the widow was not satisfied with the evi- 
dence presented and demanded an in- 
vestigation. 

D uring the inquest the suspect was 
questioned about some dark brown 
spots on bis hunting coat. He claimed 
they were made by blood from a deer 
which he had dragged into camp. For 
confirmation the district attorney asked 
a bio-chemist to identify the stains and 
be ready to make a report at the trial. 

When the garment was turned over 
to the chemist he took it to his labora- 
tory, cut out pieces containing the stains 
and soaked them in a salt solution. As a 
preliminary to his real problem he had 
to prove that the spots were made of 


blood— that is, blood from any species. 
This he attempted first by the use of a 
microscope. With this instrument he 
looked for red corpuscles in the salt 
solution. But the stains were too old — 
the blood cells bad disintegrated. Next 
he looked at the solution through a spec- 
troscope. There were the tell-tale black 
lines! These told him the solution con- 
tained blood. As a check he made some 
chemical tests and they, too, were posi- 
tive. Having proved conclusively that 
the stains were blood, he then set about 
determining the species of animal from 
which they came. This he did through 
the use of antibodies mentioned above. 

But antibodies — several kinds of them 
— have to he manufactured for this 
work and they cannot be produced in 
test tubes or bottles. They have to be 
manufactured in the bodies of warm- 
blooded animals, and this means long 
hours of painstaking work which goes 
on in the laboratory away from the 
court, the judges, and the jury. 

The chemist carries on this tedious 
task in the animal room where from 25 
to so rabbits are kept in separate cages. 
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Figm 1: Injicting setuin from a given animal into a ratliit’s ear, This causes the 
production in the ralbii’s body of antibodies specific for scram of that species 


Each cage is niiratered, and the chem- 
ist has already spent about tliree weeks 
imiMiiKiiig the lahhits against bloods 
from other animal species, He has done 
this in aiiticipatiun of just such cases 
as the one he now has to work on, 
Rahhit Numher 1 has been immunized 
against dog hluod; rahhit Number 2 
has been iminunized against horse 
blood; rabbit Number 3 against human 
blood, and the others against as many 
kinds of blood as there have been rab- 
bits used. (Figure 2,) 

First, you will probably wonder how 
rabbits can be immunized against 
Mood, It is like this; fc a foreign 
material is introduced into the body 
of a living animal (or human) and this 
material stimulates the tissues of that 
animal to produce chemical substances 
known as antibodies, that animal is said 
to be innuunized against that foreign 
material. When a physician, for in- 
stance, wishes to prevent liis patient 
from contracting smallpox, he intro- 
duces the speciho genus (weaken- 
ed) into the body of the patient. The 
presence of these germs stimulates 
the tissues to manufacture antibodies 
against smallpox germs and the in- 
dividual is said to he immunized. Like- 
wise, when the chemist introduces bloods 


specific germs with which they come 
in contact. On the other hand, in order 
to make use of rahhit's antihodies, llie 
chemist has to get them out of the an- 
imal’s blood stream and into test tubes. 
His next step, then, is to secure some of 
the immunized rabbit’s serum. This he 
does by pricking the rabbit’s ear vein, 
collecting the blood, allowing it to clot, 
djawing off the serum and placing it 
in separate bottles, numlieied accord- 
ing to the rabbits from which it is taken 
(Figured), 

Since antibodies remain in the seriii, , 
bottle Number 1 will contain antibodies 
which react against dog blood; bottle 
Number 2, antibodies which react 
against horse blood, and so on down tlie 
list of animals used in llie immuniza- 
tion process, 

The serums are now ready, excepting 
for one more step, to be used in identi- 
fying the blood stains. It must be proved 
that diey actually contain antibodies, 
a fact which cannot be determined 
merely by looking at them, for senim 
containing no antihodies at all looks 
exactly Ee that which contains a 


stradoi! showing bow the chemist car- 
ries out the procedure. First, he sets 
out leu test-tuhe racks and in each he 
places ten lubes. In the first rack of 
tulres lie pours some anti-dog rabbit 
serum. In the second rack of tubes lie 
pours anti-horse rahhit serum. Contin- 
uing in the other eight racks of tubes 
he pours serums as shown in figure d. 
He now has 100 tubes with ten differ- 
ent kinds of immune serum. ^ 
To these tubes of serum be next j, 
bloods. It should be noted that h ' 
does not add bloods in the same ordi, 
in which he distributed the setums.'j 
This is important. To the frst laie of' 
each of the ten racks he adds dog 
blood. To the second tuk of each rack 
lie adds horse blood. Continuing with 
consecutive tubes of each rack he adds 
bloods bti eiglit mote animal species 
to the remaining 80 tubes. This order 
of addition is also shown in Figure i 
Thus seiuni Itoui each of the immunizeJ 
rabbits is mixed with blood from each 
animal species used in the immunizing 
process. The tubes are shaken thor- 
oughly lot mixing and, for a few min- 
utes, set in a water bath at 37 degrees. 
Centigrade, the temperature of warm- 
blooded animals. 


seen to have taken place in some of 
them. This change clearly shows the 
significance of making the pteliminaiy 
check tests. A heavy white precipitate 
tas formed in tnhe Number 1 of the 
fimt rack, in tube Number 2 of the sec- 
ond rack and continuing consecutively 
totnbe Number lOofthetentbrack, ' 

What does this prove? 

It proves that immune rabbit serum 
contains something which, when mixed 
with the specific blood used in the ii- 
miinizing process, causes a precipitate 
j. to km. That milling consists of anti- 
bodies, or, more specifically, precipitins. 
;A lack of precipitation in tlie other 
. lubes proves that iniinune serum does 
j not contain precipitins for the blood of 
i animals not used in the immunizing 
f process. In other words, anti-dog im- 
mune rabbit serum will produce a pre- 
cipitate only when mixed with dog blood. 
Auti-human immune rabbit serum will 
produce a precipitate only when mixed 


-1 great amount of mental concentra- 
rion in order that there shall be absolute 
accuracy, One inconecl mixture could 
send an innocent person to the electric 
chair! But in the hands of a trained ex- 
pert this never happens, and for this 
reason only a Mo-ebemist whose proles-, 
sional reputation has been establislieii 
is allowed to prepare these tests for 
evidence. 


f HEN the chemist took the pieces 
ul cloth into his iaboraloty these 
specific immune serums were all ready 
for him to use. All be had to do was to 
pout a few kinds of immune serum into 
' test tubes and mix with them some of 
; the salt solnticu in which he had soaked 
! the stains. Had a precipitate formed in 
I the lube containing anli-deei setuin it 
i would have shown that the stains were 


peied in this particular trial, a pre- 


cipitate took place m the tube contain- 
ing anti-liuman seiuni, and it was just 


maining portion of the sandwich in his 
pocket, later, in his lahoratory, he 
soaked the meat in salt solulion and 
added it to tuies of immune rabbit 
serum, The rabbits had previously been 
immunized against solutions oi meats 
of various animal species. Tlie pre- 
cipitation tests confirmed tliat whicb his 
memory and taste buds had pointed out, 
The restaurant owner learned, when 
arrested, that using canned horse meat, 


1 very striking change is 



which makes tlie 
principles of inini 


working units. It is 
ng these anfihodies 
applications of the 
unity appear so di- 
nan beings are im- 


RABBIT^.! RABBIT^S RABBIT^llo.B RABBIT, 1^0,4, 


AW-DOS ANTI-HORSE ANTI-HOMaN ANTI-DEER f 
lUkBESASBIT SEBUM IMMUNE WSaiT SERUM IMMUNE RAB8IT SERUM IMWERABBir SERUM '' 

Figun 2 ; With a Kties of rabbits, the blood of several animals may be used, and 
litas eadi rabbit is immunized against one single, specific animal’s blood 



enough evidence to send the man to the 
penitentiary, The records are full of 
similar cases. 

Thns antihodies work in the field of 


tlie physician they can become mighty 
guards protecting iuiiian beings from 
pestilence and plague, Under die guid- 
ing hand of the clieiiiist they can be- 
come instruments of precision which 
point with deadly accuracy at stains and 
say: “This human being has die blood 
of a fellow man on liis hands!” 

Consider another example-one in 
which precipitins ferret out meat adul- 
terations : About two years following the 
World War a government chemist walk- 
ed into a reslauiant and ordered a Iiam- 
hntger sandwich. At first the savory 
odor of onion and sauces drowned any 
foreign gustatory sensation he may have 
experienced. As he continued to masti- 
cate, however, a never-tc-he-forgotten 
taste began to force itself upon his con- 
sciousness, Fating stew in a German 
prison had left him with a memory-a 
memory not nnmixed with the flavor of 


Figure 4: How the solution is put- 


meant for exportation, was a source of 


ed him to pay a stiff fine or go to jail! 

Similarly, precipitin antihodies play 
a part ill lape cases. Stains on clothing 
sometimes have to be identified as to 
wlietliet they are seminal fluid, Essen- 
tiady the same procedure is followed 
by the chemist as in identifying blood 
stains or meats. Anti-seminal fluid im- 
mune rahhit serum is mixed with a solu- 
tion from the spot on the garment in 
question. If a precipitate forms in the 
mixture the spot had been made by sem- 
inal fluid. If no precipitate forms the 
evidence is in the negative. Such evi- 
dence may help to convict or free a man 
on trial of this kind. 


’ N parentage tests 
■ . also based on anti 


also based on antibody reactions but 


IS quite dillerent Irom tlie types ol cases 
described above. This kind of test in- 
volves blood groups and is too compli- 
cated to be explained in the short space 
allotted here. [See “fce Baby?”, by 
Prof, Laurence H. Snyder, Scientific 
■keiican. May, 1931, pages 229-232,- 
Ei] Suicc it to say tliat the test gives 
negative evidence (when any) instead 
Ilf positive, hut can be very valuable 
where the father of a child is disputed 
and where there kis been an accidental 
exchange of babies in a maternity hos- 
pital ward. 

The applications of the principles of 
iiiiEunity, then, depend on these unseen 


Flint 3: Some of the imkuown blood was added to several lands of ifflinne 
rabbii secim, No, 3 alone gave a ptccipitatci It was from a human being 


kind of antibody floats around in the 
blood stream of buman beings and pre- 
vents small-pex, diphtheria, typhoid 
fever and many other diseases. Auotlier 
kind of antibody floats around in the 
bodies of animals and finaly comes to 
tbe witness chair and helps balance the 
scales of jnstice at courts of trial. 





Figure 1: Injecting serum from a given animal into a rabbit’s ear. This causes the 
production in the rabbit’s body of antibodies specific for serum of that species 


Each cage is numbered, and the chem- 
ist has already spent about three -weeks 
immunizing the rabbits against bloods 
from other animal species. He has done 
this in anticipation of just such cases 
as the one he now has to work on. 
Rabbit Number 1 has been immunized 
against dog blood; rabbit Number 2 
has been immunized against horse 
blood; rabbit Number 3 against human 
•blood, and the others against as many 
kinds of blood as there have been rab- 
bits used. (Figure 2.) 

First, you will probably wonder how 
rabbits can be immunized against 
blood. It is like this: When a foreign 
material is introduced into the body 
of a living animal (or human) and this 
material stimulates the tissues of that 
animal to produce chemical substances 
known as antibodies, that animal is said 
to be immunized against that foreign 
matei-ial. When a physician, for in- 
stance, irishes to prevent his patient 
from contracting smallpox, he intro- 
duces the specific germs (weaken- 
ed) into the body of the patient. The 
presence of these germs stimulates 
the tissues to manufacture antibodies 
against smallpox germs and the in- 
dividual is said to be immunized. Like- 
wise, ■^vhen the chemist introduces bloods 
into the bodies of rabbits, their tissues 
begin manufacturing antibodies against 
the bloods, and the rabbits, too, are im- 
munized. Each rabbit, of course, is 
immunized against the particular blood 
which was introduced into its body. 

TN case of the smallpox vaccination 
and in the rabbit immunization, the 
antibodies are the working units. It is 
the method of using these antibodies 
rvhich makes the applications of the 
principles of immunity appear so di- 
verging. When human beings are im- 
munized against germs the task is done: 
the body is protected because it bus a 


vast army of antibodies floating around 
in its blood stream ready to kill any 
specific germs with which they come 
in contact. On the other hand, in order 
to make use of rabbit's antibodies, the 
chemist has to get them out of the an- 
imal’s blood stream and into test tubes. 
His next step, then, is to secure some of 
the immunized rabbit’s serum. This he 
does by pricking the rabbit’s ear vein, 
collecting the blood, allowing it to clot, 
di awing off the serum and placing it 
in separate bottles, numbered accord- 
ing to the rabbits from wliicli it is taken 
(Figure 3), 

Since antibodies remain in the serum, 
bottle Number 1 will contain antibodies 
which react against dog blood; bottle 
Number 2, antibodies which react 
against horse blood, aird so on down the 
list of animals used in the immuniza- 
tion process. 

The serums are now ready, excepting 
for one more step, to he used in identi- 
fying the blood stains. It must be proved 
that they actually contain antibodies, 
a fact which cannot be determined 
merely by looking at them, for serum 
containing no antibodies at all looks 
exactly like that which contains a 
large amount. 



Although all serums from the im- 
munized rabbits have to be checked for 
antibodies, ten will suffice for a demon- 
stration showing how the chemist car- 
ries out the procedure. First, he sets 
out ten test-tube racks and in each he, 
places ten tubes. In the first rack of 
tubes he pours some anti-dog rabbit 
serum. In the second rack of tubes he 
pours anti-horse rabbit serum. Contin- 
uing in the other eight racks of tubes 
he pours serums as shown in Figure 4. 
He now has 100 tubes with ten differ- 
ent kinds of immune serum. 

To these tubes of serum he next a, i 
bloods. It should be noted that h 
does not add bloods in the same ordt, 
in which he distributed the serums. 
This is important. To the first tube u£ 
each of the ten racks he adds dog 
blood. To the second tube of each rack 
he adds horse blood. Continuing with 
consecutive tubes of each rack he adds 
bloods from eight more animal species 
to the remaining 80 tubes. This order 
of addition is also shown in Figure 4. 
Thus seium from each of the immunized 
rabbits is mixed with blood from each 
animal species used in the immunizing 
process. The tubes are shaken thor- 
oughly for mixing and, for a few min- 
utes, set in a water hath at 37 degrees, 
Centigrade, the temperature of warm- 
blooded animals. 

T he checking process requires a very . 

great amount of mental concentra- 
tion in order that there shall be absolute 
accuracy. One incorrect mixture could 
send an innocent person to the electric 
chair! But in the hands of a trained ex- 
pert this never happens, and for this 
reason only a bio-clieniist whose profes-, 
sional reputation has been established 
is allowed to prepare these tests for 
evidence. 

When the tubes are removed from the 
warming hath a very striking change is 
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figure 2 r With a series of rabbits, the blood of several animals may be used, and 
thus each rabbit is immunized against one single, specific animal’s blood 



OUR POINT OF VIEW 


It Can Be Done 

F irst glance at the motor vehicle 
accident figures ior 1936 is likely to 
give an erroneous impression of the ef- 
fect of the tremendous amount of effort 
that has been expended in “safety’ 
drives” in recent months. The motor 
vehicle accident fatality figure in 1936 
jumped to 38,500 as against 37,000 in 
1935, an increase of approximately 4 
percent. This might seem to he an indi- 
cation that the educational campaigns 
and safety drives have been worse than 
useless, but a careful consideration of 
the many factors involved indicates that 
such is not the case. 

It is significant that 1000 of the 1500 
increase in fatal accidents occurred dur- 
ing the last two months of 1936, During 
this same period of time it is usual for 
motor vehicle traffic to be reduced in 
volume because of inclement weather: 
in 1936, however, open roads and fair 
weather permitted heavy traffic in the 
northern part of the country during 
these two months, Then, there is the 
additional factor of the increased num- 
ber of motor vehicles on the road 
throughout the year. Although traffic 
deaths rose 4 percent during 1936, auto- 
mobile registration jumped 8 percent to 
a total of 28,270,000 registered motor 
vehicles. According to the American 
Petroleum Institute this record-breaking 
number of veliicles traveled 225,000,- 
000,000 miles in 1936 or 22,000,000,000 
miles more than in any other year. 

The year 1936 saw a far greater ac- 
tivity in all kinds of safety promotion 
but it was also a period in which a 
larger number of vehicles traveled a 
larger number of miles than ever before. 
In spite of this, and regardless of the 
total increase in fatalities throughout 
the country, many cities and states made 
possible a sizable reduction in accident 
deaths by carrying out well rounded 
safety programs. Mile for mile, says 
the National Safety Council, American 
motorists operated more safely in 1936 
than in 1935. 

Figures show that 18 states and the 
District of Columbia reduced traffic 
deaths 7 percent in 1936, although gaso- 
line consumption in these areas in- 
creased 10 percent. The remaining 30 
states, with gas consumption up 12 per- 
cent, reported a 9 percent increase in 
deaths. 

It is to be noted that all but two of the 
18 states in which traffic deaths were 
reduced carried on either a complete 
program of safety engineering, legUla- 
tion, law enforcement, ednwtion, and 
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safety organization, or have done excel- 
lent woik in one or two of these lines. 
Of the 30 stales which showed increased 
death totals, more than half have not 
performed notable work in any impor- 
tant branch of traffic safety effort, al- 
though several have started. 

In the face of an increasing traffic 
death record, it is difficult to appear 
optimistic. Such optimism, however, is 
not at all out of place as the record 
definitely proves that something can be 
done about it if only coordinated efforts 
adequately directed are applied to the 
entire motoring situation. 

Flood Curbs 

H ysterical thinking is always so 
prevalent during a major emer- 
gency that logic is submerged in a 
plethora of contradictions. Such was the 
case during the worst of the flood which 
overwhelmed sections of the Ohio and 
Mississippi Valleys in January and Feb- 
ruary. The greatest catastrophe of its 
kind ever to befall this country, this 
record-breaking sweep of turgid waters 
through populous cities and thousands 
of square miles of fertile farm lands 
elicited numerous impromptu plans for 
curbing these waters. 

Just as though now that it has come 
to OUT attention, the government could 
forthwith take in hand and solve the 
flood problem, a friend asked the editor : 
“What are tliey going to do to prevent 
another such flood?” Just like that! The 
answer is, of course, that the problem is 
older than America, as such, and no one 
trick will presto the solution. Having 
fought these two wild rivers for gener- 
ations — ^mainly by levees which offered 
incomplete protection — the government 
has, for several years, been constructing 
the unified, inter-linked system of pro- 
tection devised in its entirety by the 
late Major General Edgar Jadwin. His 
plan, costing so far more than 300,000,- 
OOO dollars, comprises heightened and 
strengthened levees, emergency flood- 
ways, spillways, and “fuse plugs” which 
permit spreading of crest waters into 
catch basins. Most of this work was com- 
pleted as the flood roared down from 
Pittsburgh but one spillway was half 
completed and one not yet started. 

This may indicate the magnitude of 
the problem. It indicates also the typi- 
cal fashion in which we tackle a great 
problem when once its seriousness over- 
comes our apathy. But even as General 
Jadwin planned it, the ^stem of protec- 
tion is not enougL Record crests at 
, , ihatiy pints testify to that fact, We must 


take stock once more, enlarge General 
Jadwin’s program re-plan levees, build 
strategic retaining dams on tributaries, 
heighten levees near cities, and re-forest 
adjacent lands to prevent too rapid run- 
off of rain waters. Years ot hard work 
are ahead and hundreds of millions of 
dollars must be spent on the job with no 
certainty that it will ever be finished, no 
assurance that the Ohio and Mississippi 
will ever be completely controlled. 

There is one thing that is beyond 
question: we will continue this fight. 
Just suppose it is a fight against Natuprf* 
in her angriest, most destructive mood? 
Are we then to evacuate the two valleys, 
as one professor has suggested? Hard- 
ly! That is not civilized man’s way. 
Those rivers and their ever-so-often 
flooded bottom lands have added billions 
of dollars to the wealth of the land, have 
provided a livelihood for many millions 
of people. And, anyhow, while we’re 
abandoning these rivers to their owe 
whims, why not abandon also most of 
those in this country? 

The Biologist Looks at the 
Motor Car 

N OW that the motor car has grown up 
and taken on some of the mature, 
finished design chaiacteristics of its 
middle age, the designers are on the 
hunt for further ways to make it a really 
perfect gentleman, and one of these is 
the small beginning already made to- 
ward the safety interior. 

The car itself is made of materials 
which are rigid and unyielding, hut 
what of the passengers? What is a hu- 
man being but a lump of mush— proto- 
plasm— sixty percent water and the re- 
mainder a colloidal substance dispersed 
in that water? What a contrast to the 
car itself. When you suddenly stop 
a rapidly moving car, so that the proto- 
plasmic passenger, obeying the second 
law of Newton, continues on, his proto- 
plasm spatters. The problem, then, is to 
protect mush against sudden impact. 

Walk blindfolded into a door at two 
miles an hour and your forehead de- 
rives a nice goose-egg. Run blindfolded 
into it at ten miles an hour and you are 
knocked out. But when a car brings up 
against something solid at 40 miles an 
hour the force of the blow, by the square 
law, is 20 squared, or 400 times the two- 
mile force and you are goose-egged all 
over 1 Obviously, then, a biologist, look- 
ing at this problem, would urge that we 
go not a little way hut as far as prac- 
ticable in making the whole interior of 
a motor oar a safety interior. 
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The Battleship Returns 


Theoretically Obsolete a Few Years Ago, the Big 
Fellow is Back ... All Powers are Building Battle- 
sliips . . . New French “Dunkerque” Set the Pace 
By WALTON L. ROBINSON 


F rance has recently completed the 
world’s newest battleship, the pow- 
erful and swift 26,500-ton Dunker- 
que. She brings to three the number of 
post-war battleships in service; the oth- 
er two. Great Britain’s mighty 33,500- 
ton super-dreadnoughts fVelson and 
Rodney, entered service in 1927. Just 
over a year ago, France completed one 
of the finest transatlantic liners in the 
world, the fleet Normandie, and now 
she can boast of possessing one of the 
' fastest and most powerful warships in 
existence. 

The Dunkerque was constructed as 
a reply to Germany’s three remarkable 
10,000-ton “pocket battleships.’’ A sis- 
ter ship, the Strasbourg, is now under 
construction; when ready, she will en- 
sure France’s superiority over the Ger- 
man vessels. 

The first of Germany’s trio, the 
beutschland, was completed late in 
1533; the second, the Admiral Scheer, 
in the year following; while the third, 
the Admiral Graf Spee, was commis- 
sioned for service in January, 1936. 

No doubt many readers of Scientific 
American know of the extraordinary 
military qualities with which the Ger- 
man naval designers endowed these 
; ships. IVhereas at the time their designs 
wre prepared other nations were con- 
structing 10,000-ton cruisers armed 
with eight, nine, or ten 8-inch guns, the 


new German ships, on the same dis- 
placement, were to mount a main arma- 
ment of six 11-inch guns. As the weight 
of a shell hurled by one of these is about 
670 pounds as compared tvith the 250- 
pound shell of the 8-inch gun, it can be 
seen that a single broadside from one 
of the German ships would weigh 4020 
pounds to the 2000, 2250, or 2500 pounds 
of that of a 10,000-ton “treaty” cruiser, 
the type built by the United States, 
Great Britain, Japan, France, and Italy. 
The German ships, moreover, were given 
a fair protection against shell-fire, some- 
thing which many of the 10.000-ton 
cruisers, especiaRy the earlier ones, 
sadly lack. A Deutschland would be 
able to absorb numerous hits from 8- 
inch shells, but a few of her 670-pound, 
1 1-inch projectiles would suffice~if 
they found their mark— to send to the 
bottom any dashing 10,000-ton cruiser 
which chose to put up a fight. 

Superior speed is the only advantage 
possessed by the 10,000-ton cruiser over 
the German ships. The Deutschland 


and her two sister vessels have a maxi- 
mum sea speed of 26 knots. The slowest 
"treaty” cruisers yet built, Britain’s 
Kent class, are capable of 31.5 knots, 
and the fastest, Italy’s Trento and 
Trieste, are good for over 36 knots (in 
August, 1928, the Trento reached skl 
knots). 

From the above remarks it should not 
be difficult to understand France’s con- 
sternation at the mere announcement 
some years ago of Germany’s intention 
to construct a division of Deutschlands. 
The French “treaty” cruisers then built 
or building had the speed to bring to 
action one of the projected German 
ships, but they lacked the offensive and 
defensive power to defeat them. The 
six French dreadnoughts (battleships), 
on the other hand, carried a heavier 
armament and were more stoutly pro- 
tected than the Deutschlaiids, but their 
low speed of only 20 knots would have 
made it impossible for them to bring 
the faster German ships within range of 
their powerful guns. 
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With her battleships tun slow to catch 
the proposed German ships and her 
cruisers too weak to fight them, it was 
obvious that France would have to build 
a number of large, powerful vessels 
capable not only of overtaking the 
“pocket battleships,” but also of sinking 
them. After studying fur a number of 
years the best means of solving this 
problem, the French naval authorities 
at last decided on the design of the 26,- 
500-ton Dunkerque. 

This ship, now attached to the French 
battle squadron in the Atlantic, is im- 
mensely superioi to any of the three 
German vessels. She has a designed 
speed of 29.5 knots, which would en- 
able her to overtake any fleeing “pock- 
et battleship” (officially classed as a 
panzerkreuzer, i,e., an “armored cruis- 
er”) while her powerful armament of 
eight 13-inch guns should make short 
work of one of them. At a single simul- 
taneous discharge of all her 13-inch 
guns the Dunkerque can hurl about 
9600 pounds of steel and explosives for 
a distance of well over 20 miles. Thus 
from the standpoint of offensive power 
alone the Dunkerque is more than 
twice as formidable as the Deutschland. 

T he French ship’s main armament 
is arranged in a novel manner. The 
eight big guns are mounted in two huge 
turrets, both located in the fore part of 
the ship, number two turret iieing be- 
hind and above number one. These are 
heavily armored and only a direct hit 
by a large projectile could put one of 
them out of action. 

The secondary battery, the principal 
mission of which is to repel torpedo at- 
tacks by enemy destroyers, is excellent 
both in quantity and quality. It is com- 
posed of 16 5.1'inch guns, grouped in 
three quadruple and two twin gun- 
houses. These guns have a high angle 
of elevation and can also he employed 
against airplanes. The anti-aircraft de- 
fense proper is constituted hy 12 3.9- 
inch guns and a number of multiple 
medium guns. 

On the quarter deck (after deck! 
there are two catapults for launching 
into the air the four planes carried. 
These latter are for “spotting” pur- 
poses; that is, they will observe the fall 
of shot around the enemy ship, and re- 
port back to tlieir own ship so that its 
gunner)’ officers can make the necessary 
range corrections. This method permits 
very accurate fire even at extremely 
long ranges. 

Armor defense is very complete. 
Amidships, on and above the waterline, 
is an B.75-inch armor belt over 300 feet 
in length, extending from the foremost 
13-inch gun turret to the after 5.1-inch 
gun-house. The hull is subdivided into 
numerous water-tight compartments 
and there is a 1.5-inch longitudinal tor- 
pedo bulkhead. These elaborate under- 


water defense arrangements would con- 
trol damage inflicted by one or more 
torpedo hits or mine explosions. There 
are three protective decks for defense 
against airplane bombs and plunging 
shell-fire wdien fighting at extremely 
long range. The upper deck lias a thick- 
ness of five inches and the lower ones 
of three and two. The armor on the two 
big-gun turrets has not been divulged, 
but it is ceitainly formidable. The total 
weight of all this armor amounts to 
some 10,000 tons. Such a large percent- 
age of displacement devoted to protec- 
tion has never before been attained in 
a capital ship. 

The designed speed of almost 30 
knots is attained with engines of 100,- 
000 horsepower. On trials the ship ex- 
ceeded these speed and horsepower fig- 
ures. There are six boilers. Oil fuel 
capacity is sufficient for an extreme 
cruising radius of 7500 miles at 15 
knots. 

The length of this splendid ship is 
686 feet on the waterline (702 feet over- 
all) and the beam 101.75 feet. The 
draught is 28 feet. The ship was built 
in a dry dock. Being too long for the 
dock, the stem piece was constructed 
separately and attached to the hull af- 
ter floating out on October 2, 1935. 

As noted before, the construction of 
a second ship of the Dunkerque class. 


tun vessels. At first the Italian naval au- 
thorities planned units of about the /. 
same size as the Dunkerques, but later 
they decided to go France one better 
and build much more powerful ones. 
These, the Littorio and Vittorio Veneto, 
are now under construction and are 
expected to be ready in 1938. They will 
displace 35,000 tons, have a speed oi 
over 30 knots, and they probably will 
be armed with nine 15-inch guns, 
mounted in triple turrets. As can easily 
be seen, these ships will possess al- 
most as great an advantage over the 
Dunkerques as these do over the 
Deutschlands. 

This decision on Italy’s part naturally 
upset the French calculations and has 
obliged them, in turn, to make an ade- 
quate reply to the Italian ships. Con- 
sequently, in November, 1935, th^ 
French undertook the construction • oj 
the 35,000-ton battleship Richelieu. 
similar ship, to be named Jean Bart,i 
vvill be laid down this year. Their gen- 
eral characteristics are expected to be 
30-knot speed and a main armament of 
12 13-inch guns. 

Germany, determined not to be left 
behind by her old enemy, decided to 
break the naval and military clauses 
of the Versailles Peace Treaty and now 
is building a pair of fast battleships of 
about the same size and speed as the 



Courtesy Jane's FiffliUng Ships 

The French Dunkerque which has started new battleship building by the nations 


the Strasbourg, has been undertaken. 
She was laid down in November, 1934, 
in response to Germany’s decision to 
continue the construction of “pocket 
battleships” (a year later the two sup- 
posedly “10, 000-ton pocket battleships” 
laid down in 1934 by Germany turned 
out to be vessels of 26,000 tons! ). 

This capital ship competition be- 
tween Germany and France has caused 
the world’s leading navies to take fresh 
interest in tke big ship and they all have 
begun or soon will commence the con- 
struction of new battleships to replace 
the old and more or less obsolete ones 
now in service. Just as France was 
obliged to lay down her two Dunkerques 
in answer to Germany’s Deutschlands, 
so Italy felt the necessity to build ships 
capable of facing France’s new 26,500- 


Dunkerques. These new German ships, 
the Scharnhorst and Gneisnau, will 
probably carry nine 11-incli guns. 

This extensive battleship building by 
European powers disturbed Great Bri- 
tain. She announced, therefore, that 
early in 1937 she would lay the keels 
of two 35,000-ton dreadnoughts, the 
largest size permitted hy the London 
Naval Treaty of 1936, signed by this 
country, Great Britain, and France. As 
soon as our Navy learned of Britain’s 
decision, the Navy Department sought 
and obtained permission to build two 
ships of equal size and power. They will 
be commenced this year, in all likeli- 
hood. 

Japan has been officially silent as re- 
gards her future battleship construc- 
tion plans, hut it has been rumored that 


Italy lias but four battleships com- 
pleted. The tira olde.st of these were le- 
ceiitly refitted. As in the case of the 
French Lorraine, the amidships turret 
was removed, and a catapult mounted 
in its place. Speed was increased from 
the original 22 knots to 26. It was in- 
tended to take the other two ships in 
hand for similar alteration.?, but the 
Ethiopian War and diplomatic difficul- 
ties with Great Britain have caused thi.s 
plan to be abandoned, for the time being 
at least— another case of "keeping the 
powder dry,’" 

Soviet Russia in recent years has 
been tinkering with her four much-ne- 
glected dreadnoughts, left-overs of the 
she is contemplating laying down a ally by the addition of “bulges” or Czar's old Imperial Navy. Three of these 

huge super-dreadnought of 45,000 to “blisters” outside the hull) ; redistribu- ships have now been put in fairly satis- 

50,000 tons, mounting IS-inch guns. If tion of armor; increase of anti-aircraft factory condition, and it is hoped to le- 

she should actually carry out this plan batteries; provision of “spotting” air- pair the fourth so that she, too, can go 

it will force the United Stales and Great planes and the requisite catapult; adap- to sea. 

Britain to tear up their 35,000-ton blue- tation of boilers to burn oil fuel only : 

print battleships and design and lay and alterations in superstructure; ^ HIS revival of interest in the capital 

down units of the size and power of the masts, funnels, bridges, and so on. -I ship by all the leading naval powers 

proposed Japanese giant. This can he The United States Navy has thorough- is especially remarkable in view of the 
done without violating the afore-men- ly modernized its 10 oldest battleships, fact that it was only a few years ago that 

tioned 1936 London Naval Treaty, for Work on the remaining five has been some of them, notably France and Italy, 

in it was included an “escalator” or postponed due to the unsettled inter- apparently had decided to forego fu- 

"escape” clause which permits ships national situation— just a matter of ture battleship construction and con- 

larger than 35,000 tons should any na- “keeping tlie powder dry,” for a com- centrate exclusively on fast cruisers and 

tion outside the treaty, as is Japan, de- plete modernization requires withdraw- destroyers, submarines and aircraft. It 

cide to exceed that limit. Such action ing the ship from active service for from was the opinion of the naval staffs of 

will inevitably lead to an unrestricted one to three years. The cost of one of these nations that the battleship had 

naval race between the world’s tliiee these modernizations varies from about outlived its usefulness, that it had been 

greatest naval powers, a race for su- 5,000,000 to 7.000,000 dollars. made obsolete by the new inventions: 

periority both in size and numbers. And Great Britain lias completely refitted the airplane and submarine, which with 
the Dunkerque, fully described in this all of her capital ships save her two their bombs and torpedoes could easily 

article, is the real forerunner of this ex- post-war giants, Nelson and Rodney, sink the most powerful dreadnought, 

pected naval marathon, for although The recent refit (1932-36) of H.M.S. But faith in the big. heavily armored 

Germany’s Deutschland caused France Repulse cost in excess of 6,000,000 dol- ship appears to have definitely returned, 

to build the Dunkerque, it is not likely lars. Maneuvers of all the important navies 

that such a world-wide competition Japan has thoroughly modernized at have demonstrated clearly that without 
would have developed so soon as it has least once all nine of her capital ships, battleships to fall back upon for sup- 

bad not France answered with her now and several of them twice. Alterations port, even the most numerous light 

completed ship. to some of these slrips have given them forces can accomplish little. 

a very ugly, freakish appearance. Yes, the big fellow is back — with his 

O THER nations, while marveling at The French have periodically patched huge guns, his tliick armor, his cum- 
the wonderful fighting qualities of up their existing dreadnoughts. In the plement of a thousand or more highly 

the Deutschlands, were not worried by case of the Lorraine, they went so far trained officers and men, and, last but 

problems these would create for them, to remove the amidships 13.2-inch not least, his millions of dollars of 
Fiance, Germany’s most probable op- gmi turret and replace it with an air- initial cost and annual upkeep. Woe to 

punent in a naval war, was the nation plane catapult. the poor taxpayer the world over! 
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The German "pocket hattleshipj” DeutschUndt first of three remarkable ships 


most seriously affected by the advent 
of the “pocket battleships.” Britain had 
HO great fear of them, nor has she now, 
lor the Royal Navy possesses three giant 
battle cruisers, the Hood, Repulse, and 
Renown, each of which is capable of 
catching and blowing out of the water 
any of the three German ships. The 
other nations— United States, Japan, 
and Italy— are so located geographically 
that they have little to fear from German 
sea power. 

Aside from the feverish new construc- 
tion under way or planned, all the 
World’s navies, large and small, which 
possess capital ships, have modernized 
them or plan to do so. These modern- 
nations in' most cases have included 
hnpruved under-water protection (usu- 
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The U.S.S. New Mexico, one of our Navy’s three most recently modernized ships 



T he vast empty spaces between the 
stars tempt the imagination. Here 
and there, scattered within them, 
are clouds of dust — revealed only be- 
cause they hide the Milky Way behind 
them — and thinner clouds of gas, visi- 
ble only when the light of hot stars 
stirs them up to shine as nebulae. But 
in overwhelmingly the greater part of 
interstellar space there is nothing that 
can be seen by direct observation. We 
know, however, that these open spaces 
are not altogether empty. Distant stars 
of the same type of spectrum appear 
a little redder, if they lie near the Milky 
Way, than if they are near its pole. 
There is very good rea.son to believe 
that such stars are really of the same 
color, and it is therefore geneially ad- 
mitted that there is a stratum of very 
tenuous material lying in the plane of 
the Galaxy which absorbs blue light 
more than red. From a star near the 
galactic pole, the light comes in cross- 
wise thiough this layer, and the effect 
is very small ; but when the rays come 
in at an oblique angle their path in the 
layer is longer and the star looks redder. 

A very similar effect is produced in 
the earth’s atmosphere, and stars, 
planets, moon, and sun look redder 
when they are low in the sky. Indeed, 
the few miles of air above our heads 
produce about as big an effect as the 
whole interstellar stratum, which must 
he hundreds of light-years thick. 

T his suggests that the density of 
matter in interstellar space may be 
less than that of the air in the ratio 
of a mile to a hundred light-years, or, 
roughly, as one to a million billions. 
But even this is too high an estimate, 
i for it corresponds to about 25,000 mole- 
cules per cubic centimeter. Eddington 
showed years ago that if all the star’s 
in the region near the sun (where we 
have a pretty full count) could be ex- 
panded into a uniform layer of gas, 
there would be only enough stuff to 
provide two hydrogen atoms per cubic 
centimeter, or a correspondingly small- 
er number of heavy atoms. Now the 
total amount of diffuse interstellar mat- 
ter may be greater than that which is 
concentrated in the stars; but it cannot 
he much greater, or its attraction -would 
affect the motions of the stars to a de- 


There is Evidence that Galactic Space Contains 
Extremely Tenuous Material — Scattered Atoms of 
Gas — and is not Wholly Empty ... Its Source? 


ably an exaggeration) a layer of inter- 
stellar matter a thousand light-years 
thick would have to be compressed to a 
thickness of one foot in order to make 
it as dense as ordinary air! 

The whole amount of stuff encoun- 
tered in their Journey through space by 
the light-rays of the remotest stars vis- 



Professor R. W. Wood, whose dif- 
fraction gratings are world-famous. 
In the text reference is made to his 


new ones made on aluminized glass 


ible to the unaided eye is probably no 
greater than that which intervenes be- 
tween the reader’s eyes and this page. 
The wonder is not that space is trans- 
parent, but that so very small an amount 
of matter can produce any observable 
effects at all. 

The most powerful effect that might 
be anticipated is selective absorption of 
light — such as gives the dark lines in 
the solar spectrum. In an electric arc 
in the laboratory the outer and cooler 
flame, though but a fraction of an inch 
in thickness, often absorbs the light 
from the core strongly enough to pro- 
duce conspicuous dark reversals of the 
principal spectral hues, and a corre- 
sponding number of atoms should do 
so in interstellar space. 


by the orbital motion. They were evi- 
dently produced, not in the stars them- 
selves, but in some cloud of gas between 
us and them, and far enough from them 
not to be perceptibly affected by their 
rapid motion. The fact that the “st^ 
tionary” lines were narrow and sharp, | 

while the stellar lines were broad, in-1 
’ I 

dicated that the medium which absorbed 
the former was of very low density. 

Further observation has detected 
sharp lines of this sort in the spectra of 
hundreds of stars. Only two pairs of 
lines — until recently — have been found 
to behave in this -way — FI and K in the 
violet, due to ionized calcium, and the 
D lines of sodium in the yellow. They 
are observable only in hot stars, since, 
in the cooler ones, these same lines are 
produced strongly in the stars’ own at- 
mospheres, and swamp the narrow sharp 
“detached” lines. But they are almost 
invariably found in the spectrum of hot 
stars — except the nearest of them — and 
are stronger for the remoter objects. 
This, along with other evidence, has led 
to the conclusion that they are produced 
throughout interstellar space, which con- 
tains scattered atoms of calcium and 
sodium throughout its e.xtent. The dis- 
tribution appears to be somewhat patchy, 
but not violently so, and the strength 
of the “interstellar” lines may be used 
to give fairly good estimates of the dis- 
tances of remote objects such as some 
recent novae. 

W HY should these metals, rather 
than other elements, reveal them- 
selves in this fashion? There are two 
necessary conditions: first, the element 
must be an abundant one, and second, 
it must have its most strongly absorbed 
lines in the observable part of the spec- 
trum. This restriction cuts off the chance 
of finding some of the most abundant 
elements. Hydrogen, helium, carbon, ni- 
trogen, and oxygen all have their strong 
absorptions in the remote ultra-violet, 
W'hile for magnesium and silicon these 
are still hidden by the opacity of our 
atmosphere. 


gree inconsistent -with Ae facts. Hence, Such an effect was first observed, The action of ultra-violet starlight on 
on the average, thesre, can be only a very , many years ago, by Hartmann, who the isolated interstellar atoms may be 

few atmns per enjac cattimeter in in- found in certain spectroscopic binaries expected to ionize them, and keep most 

terstelliii space. If th^ atoms ware as that the H and K lines of calcium did of tliem ionized, and Ais weakens our 

heavy a# air ranlecnl^ (whhA |b proh- '. not share fo the periodfo shifts ptodneed , chances of finding iron and duntiunm. 
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whose strong lines, when ionized, are 
at wavelengths too short for us earth- 
bound observers. Sodium is easily ion- 
ized, and there must be a lot of it in 
space to permit the D lines, which come 
'from the neutral atoms, to be observed, 
s' To find other elements, the search 
'should be extended beyond the limits 
of every-day observation, into the deep 
red and the near ultra-violet. Adams 
and Dunham have recently done this at 
Mount Wilson, with notable success. 
Even with the 100-inch reflector to col- 
lect the light, it is not easy to get well- 
e.xposed spectra in these difficult re- 
gions; but they had a great advantage 
in a new grating, ruled by Professor 
R. W. Wood of Johns Hopkins on an 
aluminized glass disk and having grooves 
(made by the ruling diamond) of such 
a form that a very large fraction of the 
light was thrown into a single order of 
the spectrum. With this beautiful in- 
strument, spectrograms of several remote 
stars of Classes 0 and B were obtained, 
extending into the ultra-violet beyond 
A3100. These showed a multitude of 
rather diffuse stellar lines, and a few 
sharp lines of characteristic interstel- 
lar appearance. A close pair of these, 
at A3303, were at once recognized as 


sodium lines. Like the D lines, these 
are absorbed by the sodium atom in its 
normal state ; but the absorption is much 
weaker, and their presence increases 
the evidence that sodium is (relatively) 
abundant in interstellar space. 

Two other sharp lines agreed per- 
fectly with two of the strongest lines of 
ionized titanium; and two more lines 
of this element were detected by longer 
exposures. Another constituent of the 
interstellar gas was thus discovered. 
Titanium is but little harder to ionize 
than calcium, so we might expect that, 
in its case, too, most of the interstellar 
atoms should have lost an electron. 

A very curious phenomenon now ap- 
peared. For these ionized titanium atoms 
the “ground-state” of smallest energy’ 
is quadruple, having four components 
very close together. All the observed 
lines correspond to absorption from the 
lowest of these four states. Absorption 
by atoms in the neighboring states, 
though it gives still stronger lines, both 
in laboratory sources and in the stars, 
was entirely absent. 

This unprecedented behavior has been 
elegantly explained by Dunham. The 
higher components of the group which 
we have been accustomed to call the 



A solar prominence 80,000 miles high. Much matter thus shot out by the sun 
and into space may account for the material to be observed in the space be- 
tween the stars of out galactic universe. The_ attentive reader will note that 
Professor Russell confines his present discussion to that scop^^ur galaxy 


ground-state do not really deserve the 
name. They are really metastable states, 
like those involved in the production of 
the “forbidden” nebular lines. 

An undisturbed atom may remain in 
such a state for seconds, or even min- 
utes— an “almost infinite” time com- 
pared with a hundred-millionth of a 
second for an ordinary excited state. But 
it will not remain there indefinitely; 
given time enough it will spontaneously 
revert to some lower state, emitting the 
stored energy as radiation. In the very 
lowest state, the atom has nowhere else 
to go, and will remain indefinitely, until 
disturbed from outside. 

The “mean life-time” for the higher 
states, before such a change takes place, 
can be computed by quantum mechanics. 
Houston, for the case of titanium, finds 
it to he about 30 seconds. 

N OW, in the exceedingly rarefied in- 
terstellar gas, collisions between 
atoms should be rare. Dunham calcu- 
lates that the average interval should 
be several weeks. Other disturbances of 
the atom should he rarer; it would get 
a chance to absorb starlight less than 
once a century, and be hit by a cosmic 
ray perhaps once in a million years. If, 
then, the titanium atoms had, by any 
means, got into one of the higher energy 
slates, they would drop back again into 
the lowest, or the ground-state, so soon 
that practically the whole of them at 
any time should be in this state; and 
only the lines absorbed from tliis state 
should appear. 

The downward transition should cause 
the radiation of forbidden lines by the 
interstellar gas, but there can be no 
hope of observing these, for the prin- 
cipal one has a wavelength of 106 mi- 
crons— more than a tenth of a milli- 
meter. 

This discovery clarifies the search for 
other interstellar lines, and improves 
the chance for finding them; for, in- 
stead of the complex mnltiplet groups 
which appear under ordinary circum- 
stances, we have to look for fewer lines, 
which would individually be stronger. 
Dunham has already reported that po- 
tassium has been detected by its lines 
in the deep red, and other discoveries 
may follow. It is probable, indeed, that 
many, if not all, kinds of atoms are 
represented among the population of in- 
terstellar space. 

There is no difficulty in seeing how 
they may have got there, if they were 
not “originally" present, for the actual 
expulsion of great masses of hydrogen 
and calcium from the sun has often 
been observed in eruptive prominences. 
Titanium is also found in prominences, 
and similar ejections from the stars may 
have borne a large part in keeping in- 
terstellar space from being utterly 
and completely m'ptj— Princeton, Feb- 
Tuarj 5, 1931. 
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I T has taken ahnut 110 years for the 
steam locomotive to develop its pres- 
ent effectiveness and capacity. For 
the first 80 years its supremacy was un- 
challenged; it had no rivals. With the 
advent of tlie electric locomotive and 
the beginnings of railway electiification 
30 years ago it met its first competitor, 
and in the popular opinion of the day its 
doom was then sealed. Today less than 
2 percent of the locomotives in service 
in the United States are electric and the 
limitations of railway electrification are 
well understood. Its more recent rivals 
have not impaired its position, and the 
steam locomotive is to-day, and is likely 
long to continue to he, the powei main- 
stay of lailroads the world over. 

The locomotive is a traveling power 
plant; it must not only liaul its train 
and provide it with ligiit and heat and 
with compressed air for its brakes, but 
it must in addition move it- 
self and carry its own fuel 
and water. These facts im- 
pose upon it serious limita- 
tions, and it is subject 
likewise to hampering space 
limitations. Because of the 
dimensions of bridges and 
tunnels its height cannot be 
more than about 17 feet, nor 
its width more than 12; its 
length is limited by the 
flexibility required to pass 
around curves, and cannot 
, at present be more than 
i about 70 feet. Its weight 
furthermore is limited by 
the strength of track and 
bridges and may not exceed 
about 35,000 pounds per wheel. It is 
greatly to the designers’ credit that 
within these limitations they have suc- 
ceeded in producing a machine which 
wiH develop 5500 horsepower and exert 
a drawbar pull of 140,000 pounds. Fur- 
ther comparison with stafionary power 
plants will presently he drawn, but it 
is pertinent to remark here that no sta- 
tionary plant can show a ratio of power 
to space occupied which approaches this 
ratio in the locomotive. It must be ad- 
mitted that this output has been attained 
at some sacrifice of efficiency, but it is 
none the less remarkable. It has been 
attained by raising the intensity of the 
processes of combustion and steam pro- 
duction far above that which prevail in 
stationary plants. 

The present-day locomotive produces 
its steam in a fire-tuhe boiler, uses it in 
reciprocating engines which exhaust it 


at a little above atmospheric pressure. 
Its combustion is maintained by ex- 
hausting the steam from its cylinders 
into its stack; and its cylinder power is 
directly transmitted to its driving wheels, 
and thence to its drawbar. Notwithstand- 
ing a great difference in external ap- 
pearance and size, in these fundamental 
features of design it is like the locomo- 
tive of 1840 — a fact which in the minds 
of those unfamiliar with its intervening 
histoiy is still a mattei of reproach. It 


is hardly necessary to add that in pow- 
er, efficiency, and in general adaptation 
to its work it is vastly better than its 
1840 prototype. It weighs to-day from 
10 to 15 times as much as it weighed 
then; uses steam of 250 to 300 pounds 
pressure instead of from 70 to 100 
pounds; produces a drawbar pull of 
from 60,000 to 140,000 pounds instead of 
about 5000; and can develop about 20 
times as much horsepower as the loco- 
motive of 90 years ago. 

This great increase in capacity has 
been attended by a correspondingly 
great increase in efficiency, so that to- 
day the expenditure of coal and steam 
per horsepower is but a fraction of what 
it was then. Witliin this interval there 
has been also a great improvement in 
details of design and in the quality of 
materials which have reduced mainte- 
nance costs and increased the steam 


locomotive’s reliability and availability. 

The most notable improvement liE^ 
been in the use of superheated instead oi^ 
saturated steam, which has decreases 
the steam consumption by from 20 ti 
25 percent, and the coal consumption al- 
most as much. No locomotive is built 
today without it, and very few old ones 
in service have not had superheaters ap- 
plied. In promoting economy, super- 
heated steam (for the steam pressures 
now prevailing) does nearly all that 
multiple steam expansion 
could do, and its u.se is con- 
sequently responsible for 
the practical disappearance 
of compound engines in 
.'American locomotives. 

A mong other improve- 
- ments should be men- 
tioned i the combustion 
chamber, the brick arch, the 
thermic syphon, the feed- 
water heater, and various 
improvements in the front 
end for producing and con- 
trolling the draft. All of 
these have improved the 
performance of the boiler 
by increasing its steam out- 
put or enhancing its efficiency, or both. 

Economy in the use of the steam has 
been improved by the use of continually 
increasing steam pressure, and by con- 
stant improvement in valves and valve- 
operating mechanisms. Auxiliary or 
‘“booster” engines have been added to 
increase the tractive force in starting 
and at low speeds. As a result of this 
century of improvement the steam loco- 
motive of to-day, under the best condi- 
tions, will produce one horsepower for 
the expenditure of 12 pounds of steam, 
or 1:5 pounds of coal per hour. 

The performance of the locomotive is 
frequently compared with that of sta- 
tionary power plants, although they are 
not really comparable. The comparison 
is invariably limited to a consideration 
of their relative thermal efficiencies, that 
is, the ratio of the heat equivalent of 
the work performed to the heat units in 



Fundamentally, the locomotive of today, yet far inferior: an 
American 4-4-0 type of 1873 by Baldwin. Cylinders, 17 inches 
in diameter with a 24-inch stroke. Tractive effort of this lo- 
comotive was 12,600 pounds, and its weight 70,000 pounds 
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"The Mercury,” a New 
York Central train oper- 
ated by a Pacific type 
steam locomotive built 
in the road’s shops. 
This is one of the earli- 
est steam streamliners 



I the fuel consumed. In this respect, the 
locomotive is inferior to the stationary 
plant and it is likely to remain so. The 
implication of this comparison is, fre- 
quently, that the locomotive’s efficiency 
could and should be brought up to that 
of the best stationary plants, ignoring 
the inescapable disadvantages imposed 
bv the conditions under which the loco- 
motive works, and failing to take into 
account capital charges and mainten- 
ance costs which must enter into any 
valid criterion of the economic efficiency 
of a plant or machine. Aside from the 
wide and sudden variations in load to 
which the locomotive is subjected, the 
major dillerences between the station- 
ary plant and the locomotive are three; 
first, the former uses steam turbines in- 
stead of reciprocating engines; second, 
fthe turbines exhaust into condensers at 
I tom one to two pounds absolute pres- 
sure per square inch, whereas the loco- 
' sicitive’s engines exhaust against a pres- 
sure of from 17 to 20 pounds, or more; 

■ and finally, the stationary plant furnish- 
^ es its turbines with steam at pressures 
up to 750 pounds while in the locomo- 
tive pressures above 300 to 350 pounds 
have thus far pioved impracticable, and 
the more common pressure is 250 
pounds. All these differences operate to 
the disadvantage of the locomotive; its 
designers are well awaie of that fact 
and attempts to obviate or escape them 
have occupied their attention for a gen- 
eration, 

I N recent years a few attempts have 
been made to provide condensers 
; for locomotives. The ordinary stationary 
plant condenser is a vessel containing 
numerous tubes which divide the con- 
denser into a water space and a steam 
space, the latter communicating with the 
exliaust passages of tire turbines or 
cylinders. Cold water, circulating with- 
in the tubes, condenses the surrounding 
steam, producing and maintaining a par- 
tial vacuum into which the used steam 
from the turbines or engines continues 
to flow. In some condensers the steam 
and water are directly mixed. The 
amount of cooling water required is 
very great; for a large modern plant 
it taxes the imagination. When, for ex- 


ample, the Cahokia electric generating 
plant which supplies power for St. Louis 
and its environs was first fully under 
way its condensers, drawing cooling wa- 
ter from the Mississippi River, used 
daily several times as much water as 
the daily water consumption of the city 
of St. Louis for aU purposes. Obviously 
a water supply on such a scale is not 
available to a traveling locomotive and 
it would require a condenser of a dif- 
ferent type. In the attempts which have 
been made to apply a condenser to loco- 
motives the condenser is carried on a 
separate vehicle and consists of finely 
divided steam spaces cooled by a lim- 
ited supply of water, which is recircu- 
lated after being itself cooled by the 
ciiculation of air induced by the move- 
ment of the locomotive, supplemented by 
fans. Six condensing locomotives have 
been built abroad. They were designed 


with great care and forethought, but 
they all proved costly and highly com- 
plicated and there is little in their per- 
formance to warrant the expectation 
that these disadvantages can be soon 
overcome, or that, except perhaps in 
situations where the fuel cost is unusu- 
ally excessive, they can be offset by the 
economy in fuel, Nevertheless, a turbine- 
driven condensing locomotive is now un- 
der construction in this country. 

Various attempts have been made on 
European railways to develop steam lo- 
comotives driven by turbines instead of 
by the usual reciprocating engines, but 
the resulting locomotives have either 
been definitely abandoned or are still in 
an experimental stage. The turbine has 
an attractively low steam consumption 
provided it can be kept running at its 
optimum uniform speed, A locomotive 
must, however, opeiate throughout a 



A typical modern engine built by the Baldwin Locomotive Works for the Lehigh 
Valley. Cylinders are 27 by 30 inches; steam pressure, 275 pounds; tractive force, 
66,500 pounds; and weight, 435,000 pounds. Roller bearings are on the axles 



A 4'6-64 type, articulated freight locomotive for fast mountain service built 
by the American Locomotive Company for the Union Pacific. Its four cylinders 
are 22 by 32 inches; steam pressure is 255 pounds; and it can exert a tractive 
force of 97,400 pounds. Its weight is 566,000 pounds; driving wheels 69 inches 


great range in speed, and if its turbine 
is to operate at one speed lor economy's 
sake, the driving mechanism between 
turbine and driving wheels is thereby 
complicated—especially in view of the 
large amount of power required in a lo- 
comotive. Furthermore, since the tur- 
bine is not reversible, the backward 
motion of the locomotive must he ob- 
tained by further complication of the 
driving mechanism, or by the use of a 
separate reversing turbine. 

The use of higher steam pressure 
makes for greater economy in any steam- 
driven prime mover, and the standard 
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One of six "largest and most powerful streamlined steam locomotives in the world” built by Lima Locomotive Works for the 
Southern Pacific. Top speed is expected to be 90 miles an hour. Engine and tender total 108 feet, 11 inches in length 


modern power plant uses pressures as 
high as 750 pounds per square inch. 
Used in reciprocating engines, however, 
pressures above the usual locomotive 
steam pressure necessitate multiple ex- 
pansion with its consequent complica- 
tion in design and added cost of main- 
tenance. A much more serious obstacle 
to its use in locomotives is that pres- 
sures above about 300 pounds requite 
radical changes in the design of the 
standard locomotive boiler. 

Beginning 12 years ago, four high- 
pressure locomotives have been built for 
the Delaware and Hudson Railroad. All 
four have boilers of special design; 
one uses steam at 350 pounds pressure, 
one at 400 pounds, and the latest two 
at 500 pounds. Three of these locomo- 
tives have compound reciprocating en- 
gines, while the fourth uses triple 
expansion. They are all still in use in 
regular service. A fifth American high- 
pressure engine was “Locomotive 60,- 
000” built for experimental purposes 
in 1926 by the Baldwin Locomotive 
Works. Its Iroiler, of special design, gen- 
erated steam at 350 pounds pressure 
which was used in compound cylinders. 
In the test plant and during road tests 
it gave an excellent performance and 
developed 4500 horsepower — the gr-eat- 
est power until that date recorded for 
any locomotive. It has since heen retired 
from service. A few other locomotives 
carrying steam pressure up to 350 
pounds, with boilers constructed of spe- 
cial steels and with some modifications 
in firebox design, are in service on Amer- 
ican and Canadian roads. 

Abroad on British, German, and 
French railways the experiments with 
high-pressure steam have been more 
numerous and more varied. Pressures 
as great as 1700 pounds have heen used 
in these experimental locomotives, which 
have developed high efficiencies— at the 
cost, however, of very expensive com- 
plication. It is significant that the Ger- 
man Railway Administration has defi- 
nitely abandoned further experimenta- 
tion with extreme high pressures and 
will hereafter limit its development work 
to locomotives with not over 350 pounds 
pressure — and in the majority of in- 
stances, about 300. 

After years of painstaking experimen- 


tation the fundamental features of 
steam locomotive design remain, for the 
present, what they were before, with 
the very important exception of the use 
of superheated steam. Simplicity of de- 
sign has prevailed over complexity, and 
has demonstrated that it promotes gen- 
eral economy and reliability, even 
though it entails some sacrifices of ther- 
mal efficiency. The present-day locomo- 
tive continues to have a boiler of the 
fire-tube type, producing superheated 
steam at pressures from 200 to 300 
pounds, and this steam is used in re- 
ciprocating engines which exhaust to 
the atmosphere. In the United States 
and in Canada these are generally sim- 
ple engines, except in some of the articu- 
lated locomotives which, having four 
cylinders in any case, use them as com- 
pound engines, expanding the steam in 
two stages. Abroad, compound engines 
are more common, especially in France 
—a fact which is to be attributed to the 
higher cost of fuel there, which makes 
even a slight additional gain in fuel 
economy worth the added complication. 

D uring the past decade the stand- 
ard steam locomotive has continued 
to develop, although the development 
has been hampered by the fact that dur- 
ing this period, because of the depres- 
sion, fewer than the usual number of 
locomotives have been built. There has 
heen a notable general increase in its 
capacity or tractive force. In 1925, the 
average tractive force of all locomotives 
in service in this country was 39,900 
pounds; whereas in 1935 it was 48,400 


pounds. This inciease of about 22 per- 
cent does not fully represent the actual 
increase in capacity of locomotives built 
within the decade, for they constitute 
only 9 percent of the total number in. 
service. The average tractive force,-' j 
those built within the decade excee., ' 
the average of those in service at its b 
ginning by nearly 40 percent. 

Ten years ago, the maximum recorded 
horsepower of any locomotive was 4500^ 
to-day it is approximately 6500, which 
is the measured output of a freight lo- 
comotive built last spring by the Norfolk 
and Western Railway. All this has been 
accomplished without commensurate in- 
crease in weight, and the steady in- 
crease in capacity has been accompanied 
by an almost equally uniform increase 
in efficiency. In the freight service of 
Class 1 railroads of the United States, 
the coal used per thousand ton-miles was 
140 pounds in 1925 and 120 pounds in 
1935— a decrease of over 14 percent, a 
large share of which is attributable to 
greater locomotive efficiency, although it 
is partially due to improvement in the 
conditions of operation. 

Within the decade there has been a 
general increase in the length of the 
locomotive’s run and in its availability, 
which reflect the constant improvement 
in the details of its design. Other de- 
velopments include the extension of the 
use of special steel alloys, particularly 
in the boiler and in the main rods and 
side rods. In the boiler they permit the 
use of higher steam pressure and in 
the rods they permit reduction in weight, 
thereby decreasing the difficulties of 
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One of two streamlined trains operated by the Burlington System replacing two 
smaller, similar trains that had been operated since the spring of 1935. Each 
train, built hy Edward G. Budd Manufacturing Company, consists of an 1800- 
horsepower Diesel-electric locomotive and six stainless steel passenger units 
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The Union Pacific Railroad’s "City of Denver,” one of two operating between Chicago and Denver, covering the 1048 miles 
in 16 hours. Its Diesel-electric locomotive consists of two units, each of 1200 horsepower; the remainder of the train 
comprises 10 units. Of the high-speed, light-weight trains, these are the longest and have the greatest carrying capacity 


counter-balancing. Roller bearings bave 
been applied in increasing number to 
recent locomotives, chiefly in the main 
ISaxle bearings, but in a few instances to 
‘the main and side rod bearings. Dynamic 
counter-balancing is being more fre- 
quently resorted to. Poppet valves 
which, under certain operating condi- 
tions, improve the steam distribution are 
being very generally used on -jduropean 
railroads. 

T he steam locomotive’s latest rival 
is the Diesel locomotive, which is 
a locomotive equipped with multi-cylin- 
der Diesel engines driving electric gen- 
erators, the current from which is used 
in electric motors carried in the locomo- 
tive’s trucks and connected to the axles 
of its driving wheels. The Diesel engine 
is about 40 years old; its thermal efli- 
•ciency is very high (four or five times 
that of a steam locomotive) ; it is about 
as constantly available for service as the 
ordinary automobile engine; it is quiet; 
and it makes no smoke. Its inherent econ- 
fjjny brought it first into use in stationary 
plants in places where fuel was scarce 
and costly, and in marine service where 
fuel storage space is so valuable. Its 
first use on the railways in the United 
States (in 1925) was for locomotives in 
switching service in situations where 
the appeal of its economy was reinforced 
by the demand for smokeless and quiet 
operation. More than 150 Diesel switch- 
ing locomotives are now in service in this 
country; they range in horsepower up 
to 2000. 

The Diesel locomotive’s initial entry 
into main line train sendee came in the 
specially-constructed high-speed train 
which was put in service by the Union 
Pacific Railroad in 1934. This was soon 
followed by numerous similar trains op- 
tii'ating at schedule speeds above 60 
|niles per hour and reaching actual run- 
ning speeds well above 100 miles per 
hour. Probably nothing done by the rail- 
ways within the recollection of living 


persons has so aroused public interest 
and so stimulated the popular imagina- 
tion as the installation of these trains. 
They not only satisfy the current demand 
for high speed, hut the whole train has 
been designed anew to provide many 
novel features and comfortable acces- 
sories. 

Aside from its economy in fuel con- 
sumption, the Diesel engine’s chief claim 
for selection as the motive power of these 
new trains lies in its almost constant 
availability, wliich is especially fortu- 
nate in view of their great cost. The 
steam locomotive must frequently be 
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withdrawn from service for a few hours 
to have its fire cleaned out and renewed, 
its boiler blown down, and its machineryi 
inspected. As far as the high speed re- 
quirement is concerned, it can be equally 
well met by the standard steam passen- 
ger train locomotive; indeed the stand- 


ard locomotive has, in emergency, fre- 
quently run at these high speeds during 
the past 50 years. All it has needed is a 
light enough train. Of course, if it were 
being designed to run regularly at very 
high speed, certain simple changes 
would be made in details; the diameter 
of its driving wheels, for example, 
would be increased. It has not been diffi- 
cult, therefore, for the steam locomotive 
to meet this new competition, and many 
of the recent high-speed trains are be- 
ing operated vrith standard locomotives 
—modified in some details, and .sliroud- 
ed to decrease the air resistance; but 
without fundamental design changes, 

T he first of the Diesel-motored high- 
speed trains, the Union Pacific three- 
car train, during a test run, attained a 
maximum speed of 111 miles per hour. 
Even before this train was put in ser- 
vice, however, a standard passenger 
steam locomotive of the Chicago, Mil- 
waukee, St. Paul and Pacific Railroad, 
with a train weighing five times as much 
as the Union Pacific train and running 
in regular service from Chicago to Mil- 
waukee, covered the intervening 86 miles 
at an average speed of 76 miles per hour, 
ran 61.4 miles of that stretch at an 
average of 92.6 miles per hour, and 
reached a maximum speed of 103.5 miles 
per hour — all this with an engine in 
regular service hauling five standard 
cars. New York Central locomotive No. 
999, hauling the famous “Empire State 
Express,” is reported to have attained a 
speed of 112.5 miles per hour over one 
mile of its run hack in 1893. Comparably 
high speeds have been attained in regu- 
lar service on British and French rail- 
ways for many years. 

Good examples of this recent adap- 
tation of the steam locomotive for very 
high speed are offered by the engines 
which draw the New York Central Rail- 
road’s high-speed train, “The Mercury,” 
running between Cleveland and Detroit ; 
(Please turn to page 243) 



Unscientific Measuremen' 


Are Famous Track Records Inaccurate? . , . Effects 
of the Earth’s Gravity and Rotation . . . Even the 
Latitude Has Effects That Alter the Records 


F or every person who knows accur- 
ately how long it takes the earth to 
travel a lap of its long race around 
the sun a hundred individuals could 
probably state the best time of the reign- 
ing champion in the 400 meter run. 
Likewise, for one who can recite the dis- 
tance from the earth to the moon it is 
likely that a whole frat-houseful could 
shout the distance of the Olympic broad 
jump record in chorus. This distribu- 
tion of knowledge, or ignorance, is cited 
not to view with alarm but to emphasize 
the proposition that from a popular 
standpoint the statistics of sport occupy 
a position of prominence outranking 
those of the sciences or of scholarly 
studies in general. The speed of Mal- 
colm Campbell’s automobile or Jesse 
Owens’ legs make conspicuous head- 
lines, while a determination of the speed 
of light rates a small announcement on 
an inside page. 

But when the data of sport are ex- 
amined with the ciitical and skeptical 
eye which is continually focused upon 
the data of science, it is found that 
athletic measurements have not been 
guarded by the scrupulous precautions 
against error which are commonplace in 
the laboratory. In view of the wide- 
spread and even worshipful interest 
which is accorded to athletic records it 
seems unfortunate that they are not 
maintained upon as high a plane of sci- 
entific accuracy as is reasonably pos- 
sible. To this end, those in charge of 
the technical background of sport might 
appropriately borrow a leaf or two from 
the notebook of the man of science, par- 
ticularly the physicist. 

Athletic administrators and instruc- 
tors are, for the most part, practical per- 
sons and probably few of them feel the 
need of a scientific brain trust, includ- 
ing professors who would have trouble 
lifting the 56-pound weight from the 


floor to the lecture table. It is true that 
these advisers could not guarantee le- 
sults in the form of new and greater 
track and field performances, but as- 
suredly they could guarantee for ac- 
cepted records a higher validity than 
some now possess. They could frown 
upon the practice of announcing the 
speed of an automobile in six or seven 
digits (see, for example, the 1937 
"World Almanac”) when neither the 
length of the course nor the elapsed 
time is known one tenth so precisely. 
They could and would point out such in- 
consistencies as that observed in some 
of the events of the 1932 Olympic games 
when races were electrically and pho- 
tographically timed to 1/100 of a second 
but with the starting gun filed from such 
a position that its report could not reach 
the ears of the waiting runners until 
three or four one-hundredths of a sec- 
ond after the official start of the race. 
In this case electrical timing was used 
only as an unofficial or semi-official sup- 
plement to tenth-second hand timing, 
hut it is easy to see that a systematic 
error of a few hundredtlis of a second 
will frequently cause stop-watch timers 
to catch the wrong tenth. 

CIENTIFIC counsel on the field 
would immediately advise judges of 
the high jump and pole vault to measure 
heights from the point of take-off instead 
of from an irrelevant point directly be- 
low the bar. They would suggest equip- 
ping judges of weights with surveying 
instruments for determining after each 
throw, not only how far the implement 
traveled but also the relative elevation 


of the landing point and the throwing 
circle. Certainly it is meaningless if not 
deceptive to record weight throws to a 
small fraction of an inch when surface 
irregularities may be falsifying the true 
merit of the performance by inches, 'j 

In shot putting, for example, a mea- 
sured length will he in error by prat- j 
tically the same amount as the discrep- ' 
ancy in elevation, since the flight of the 
shot at its terminus is inclined at about 
4-5 degrees to the horizontal (Figure 1)."' 
For the discus the effect is some three 
times as serious because of the flatter i 
trajectory employed with this missile, 
while broad jumpers under usual con- 
ditions must be prepared to give or take 
as much as one half foot, according to 
the luck of the pit. 

At the 1932 Olympic Gaines an effec- 
tive device was used to grade the broad- 
jumping pit to the level of the take-olf 
board before each leap, but the practice 
has not become general. Athletic regu- 
lations, indeed, recognize the desirability 
of proper leveling in all the field events, 
but in actual usage not enough is done 
about it. Since sprinters are not credited 
with records achieved when blown along’" 
before the wind, there is no obvious 
reason why weight hurlers should be 
permitted to throw things down hill. 

The rule books make no specification 
as to the hardness of the surface upon 
which weights shall he thrown, hut this 
property has a significant effect upon 
the measured ranges of the shot and 
hammer, since it is prescribed that mea- 
surement shall be made to the back side 
of the impression produced by the land- 
ing weight. In a soft surface this im- 



figure 1: In order to justify measurement to the common one eighth inch, it is evident that the leveling of. the ground 
shonld not be in error by more than this amount— which is too much to expect even of the average gymnasium floor 
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In Athletics 

By PAUL II. KIRKPATRICK 

Associate Professor of Physics, Stanford University 


pression may be enlarged in the back- 
ward direction enough to diminish the 
throw by several times the ostensible 
precision of the measurement. 

A mong the numerous errors afflict- 
- ing measurements in the field 
^orts there is none which is more sys- 
,tematically committed, or which could 
be more easily rectified, than that which 
pertains to the variation of the force of 
gravity. A hypothetical athlete with 
ideally machine-like form could be ex- 
pected to throw a weight identical dis- 
tances upon all attempts made at a 
given time and place, but he should not 
k expected to repeat his standard per- 
formance identically in all other parts 
of the world, since the weight will be 
heavier in some places than in others. 

Every toss of a weight is a contest 
between the heaving athlete and the 
force of gravity, and the result which 
ensues depends jointly upon the con- 
testants. If gravity were to give up 
altogether the weight would never de- 
scend, while if it were to take on the 
preposterous values existing on some of 
the stars the thrower’s toes would be 
in danger. No such fantastic variations 
disturb terrestrial athletic competitions, 
„but the well-known local variations 
which do exist are quite sufficient to 
wield a balance of power in a close con- 
test with the record books. 

The shot putter from the Finnish 
coast, for example, who journeys to 
"Tlome or Hong Kong for competition has 
every scientific reason to expect that a 
heave which would have yielded 50 feet 
at home will he good for an extra inch 
at the lower latitude, solely because 
of the diminished pull of gravity upon 
the thrown weight (Figure 2 ) , and with 


the discus, hammei. or javelin, it will 
be good for more — exceeding one foot 
in the case of the javelin. An inch is 
not a great deal of extra distance but 
it has sometimes been enough to cause 
a record to change hands. It must be 
remembered that tlie "profits’' in the 
business of athletic competition are 
realized only in the last percent or two 
of the output, the rest being in the 
nature of necessary overhead. 

Continuing southward to the equator, 
but remaining at sea level, the northern 
athlete gains a second inch, and by 
climbing a mountain of middling height, 
still a third. These illustrations are in 
accordance with the simple principle of 
ballistics that the range is inversely 
proportional to the acceleration of grav- 
ity, a principle which applies with high 
accuracy to athletic artillery when all 
other conditions, including the work 
done on the weight by the thrower, are 
held constant. 

Similar effects naturally occur with 
all the thrown weights. Hammer throw- 
ers with Olympic aspirations may take 
satisfaction in the award of the 1940 
games to Tokyo rather than to Hesling- 
fors, for a well-thrown hammer will go 
some four and a half inches farther in 
Japan than in Finland. However, if the 
Oljmipiad were to be located for the 
sole benefit of the weight records, Tokyo 
would not constitute an ideal selection, 
for, by moving southward to Java, ham- 
mer throwers would be benefited to the 
extent of an additional three or four 
inches, with other weight men profiting 
similarly in proportion to their respec- 
tive ranges. 

A jumper is also a projectile, even 
though he be hoist by his own petard. 
Broad jumps are frequently measured 


and recorded to the final eighth of an 
inch and such precision of measurement 
is to be commended, but in comparing 
the results of these measurements one 
sliould realize, as apparently one never 
does, that any reasonably good broad 
jump is three eighths of an inch broad- 
er in Texas than it would he in Massa- 
chusetts. The values of the acceleration 
of gravity which produce such inequali- 
ties as these are on record for prac- 
tically every spot on the habitable 
world, so anyone who is disposed to 
do so can rectify the records at his 
pleasure. 

A FURTHER geophysical phenome- 
non with a small but noticeable 
effect upon athletic performances is the 
rotation of the earth. Physicists and 
artillerists have known for a century 
and more that projectiles fired from the 
surface of the real rotating globe do 
odd things which could never happen 
if the earth were at rest. Freely falling 
bodies (except at the poles) do not fall 
parallel to the plumb line but deviate 
to the east as they fall. Bodies projected 
straight upward — that is, parallel to the 
plumb line — do not return to the point 
of origin but fall slightly to westward. 
The range of a projectile which is shot 
upward at an angle will agree with the 
usual elementary calculations if the ex- 
periment he performed at one of the 
poles, but not elsewhere except for cer- 
tain selected directions of fire. 

These effects have nothing to do with 
the drag of the air and are in addition 
to any consequences deriving from the 
fact that gravity itself depends partly 
upon the centrifugal forces of our rota- 
tional motion. They are due rather to 
the fact that the gravitational pull upon 
the projectile is applied in a constantly 
changing direction as the earth turns, 
and to the further fact that the landing 
surface does not await the arrival of the 
projectile in any such relative position 
as it occupied when firing occurred, but 
instead drops away from the projectile 
to the eastward or rises to meet it from 
the west, thus either extending or cur- 
tailing the measured range. 

In Figure 3, for example, four rifle- 
men are shown at the equator, on a 



,w. have measured if he had done it elsewhere. Here variations In the attraction of gravity due to latitude are alone shown 
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Figure 3; Showing the effect of gravity and rotation of the earth on the range of a projectile. An "air view” of a circle 
of riflemen firing with identical arms toward the center of a circle. The relative sizes of the outer and inner curve have 
been distorted in order to facilitate making the drawing. Actually the outer circle has a radius of about a mile and the 
inner one a diameter of about 60 feet — though the inner one, because of the effects of earth spin, is not actually a circle but is an 
interesting lop-sided figure with a dimple on one side and known to geometers as a "limacon of Pascal,” as explained in the text 


level plane, filing with identical arms 
toward the center of a circle of 1592 
meters radius. If this experiment were 
conducted at one of the poles the pro- 
jectiles would just hit the center, but 
at the equator the central curve shows 
the actual landing of the bullets, ignor- 
ing the effect of air resistance. All bul- 
lets tend to go farther at the equator 
than at the poles because of the lower 
value of the force of gravity. Thus the 
locus of the landing bullets would be a 
circle about 16 meters in diameter, ex- 
cept for an added complication due to 
the earth’s rotation effect. This extends 
the range of east-bound bullets and 
diminishes that of west-bound bullets, 
though not affecting the range of north- 
or south-bound bullets because these are 
not affected by earth-spin and show only 
the normal increase of range due to low 
gravity. The curve is called a limacon 
of Pascal, and the one shown in Figure 
3 is approximately correct for a bullet 
with initial speed of 300 meters per sec- 
ond, fired at a 5-degree elevation. 

To correct the performance of, say, a 
discus thrower for the effect of the 
earth’s motion, it is necessary to take ac- 
count not only of the latitude at which 
the throw took place but also of the di- 
rection in which the implement moved. 
¥e read that the Olympic record for 
this event was set up by John Anderson 
at Los Angeles with a throw of 162 feet, 
4% inches. If we are to deal in small 
fractions of an inch it becomes of in- 
terest to know whether this throw was 
made in an easterly direction, thus gain- 
ing half an inch through the assistance 
of the earth’s motion, or to westward, 
giving away a like amount. Since it has 
never been customary to record this in- 
formation it is hardly practicable to 
make the small adjustments of past per- 
formances with fte hammer, javelin, 
and discus which are logically indicated 
in consequence of terrestrial rotation. 


T he effects of gravity and rotation 
introduce no unfairness into a com- 
petition as ordinarily conducted at a 
given location, but when achievements 
from one place are compared with those 
from another (Figure 4) the effect is to 
impose handicaps upon the pei formers 
who were obliged to strive against the 
larger gravity or the more adverse rota- 
tional influence. 

In all cases where adequate data are 
at hand the method of redress is by sim- 
ple arithmetic, in conjunction with two 
or three venerable formulas which are 
commended to the attention of coaches, 
athletes, and diplomats of sport. 

The labors of Newton and Copernicus 
have been complete for some time now. 
but news sometimes seems to travel 
slowly in precisely those quarters where 
it is significant. 

To some the contentions raised above 
will seem hair-splitting, and such indeed 
they are. The splitting of hairs has ever 
been an essential part of the technique 
of accurate measurement, without which 


the measurer runs serious risk of mis- 
leading himself as well as others.. If the_^ 
ultimate eighth of an inch of John Doe’s ^ 
hammer throw or broad jump is to be 
entered in the records at all, it would 
seem sensible to try to get it down cor- 
rectly. In case this seems to be too much 
trouble, it would be both honest and in- 
formative to adopt for sporting data the 
standard scientific practice of accom- 
panying the recorded measurement by a 
kind of shorthand clew indicating the 
extent to which it should he believed. 

Apparently athletic administrators 
have got into the business of precise 
measurement without at all realizing the 
elaborate precautions which must be 
observed when anything at all is to be 
measured correctly to better tban-^* 
tenth ot one percent. It seems improper 
to keep up the appearances of accurate 
and comparable measurement in field 
events without striving to obtain tk 
reality, and this can be obtained onl] 
by putting the matter on a scientific 
basis. 
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Figure 4; Illustrating the variations of gravity due to differing latitude, differing 
elevation, or both. The symbol g represents the downward pull of gravity per 
gram, of matter. The earth’s amount of polar flattening is shown exaggerated 



Improved Shore Defenses 


Permeable Jetties . . . Better Than Solid Ones . . . 
Trip W aves Without Stopping Them . . .When W ater 
is Slowed Up, it Deposits Sand, Builds Beaches 

By R. G. SKERRETT 


S HORE erosion has become an acute 
problem along the water fronts of 
the Great Lakes, where the ad- 
vance of the water upon the land has 
averaged, over a period of years, as 
much as four feet annually. 

When Lake Michigan was exception- 
ally high some months ago, a series of 
severe summer and fall storms drove the 
waves violently against the exposed 
shores, smashing jetties, piers, break- 
waters, bulkheads, and sea walls, and 
undermining bluffs and numerous build- 
ings close to the water front. Millions 
of dollars had to be expended in mak- 
ing repairs and in rearing new defenses 
against subsequent storms. 

Town authorities and property owners 
generally, along the west shore of Lake 
Michigan, had previously relied upon 
conventional forms of man-made ob- 
structions to withstand the assaults of 
pounding waves ; when most of the solid 
jetties built out from the beaches were 
wrecked, there was doubt about what 
to do next in an effort to arrest or at 
least to rob the billows of most of their 
destructive might before breaking on 
the beaches or reaching the innermost 
of the defenses, Then it was that a new 
type of permeable jetty was developed 
and progressively improved to meet 
just such situations. The results have 
been astonishingly satisfactory. 

The problem involved is twofold: 
First, gradually to bring about the up- 
building of a gently sloping beach that 


will reach farther and farther offshore 
so as to trip up oncoming waves by rea- 
son of an extended area of relatively 
shallow water, and thus sap the waves 
of their strength so that they have little 
remaining power to do damage by the 
time they arrive at the shoreline; and 
second, to induce the ordinarily erosive 
currents that travel parallel with the 
shoreline to deposit material and to ex- 
tend beaches instead of cutting into 
them and carrying their substance away. 
The permeable jetty of the new design 
has shown that it will do both of these 
desired things and do them more effec- 
tually than the usual solid and abruptly 
obstructing kinds of jetties. 

The permeable jetties recently built 
along the west shore of Lake Michigan 
rise from shallow trenches excavated in 
the underlying clay stratum of the 
beaches and extend from the shore out 
into sufficiently deep water to serve the 
purpose at each location. The jetties 
are composed of precast concrete bars, 
laid horizontally, and held together by 
perpendicular steel rods. The bars are 
arranged to form a stable and somewhat 


open cribwork that increases in its per- 
meability from the shore outward and 
from the base upward. The unit bars 
weigh from 1000 pounds to 4000 pounds. 

The winding passageways through the 
jetty allow the littoral currents to make 
their way through the jetty without be- 
ing deflected sharply offshore, and the 
currents are thus slowed up just enough 
to cause them to precipitate on each 
side of the jetty some of the sand car- 
ried by them and thus to upbuild the ad- 
joining beaches on both sides. The solid 
jetty, on the other hand, benefits only 
the windward beach and brings about 
reactions that usually erode the leeward 
beach to a more or less extensive degree. 
The permeable jetties on Lake Michi- 
gan have led to very remarkable results; 
beaches have been restored and extend- 
ed in the course of a few months. 

T he outer end of a permeable jetty, 
in the deeper water, stands directly 
in the path of the unbroken masses of 
approaching waves, but the open nature 
of the structure there serves to upset 
the rhythm of the waves without inter- 
posing a rigid obstacle. Therefore the 
waves are tripped and break shortly 
afterwards as they sweep onward. In 
this manner, the permeable jetty, itself, 
does not invite the destructive impact of 
[he waves where a solid jetty must with- 
stand their full force. Such being the 
case, it is claimed that the permeable 
jetty will endure in the face of condi- 
tions that would be likely to destroy a 
solid jetty. In short, the permeable jetty 
tricks storm waves and prevailing cur- 
rents into serving man’s ends, while the 
solid barrier, in effect, challenges na- 
ture’s forces to do their worst without 
any temporizing on man’s part. Experi- 
ence has shown that nature in the long 
run is the victor. Because the permeable 
jetty induces beach building on each 
side of it, fewer jetties of that type would 
be needed to protect a given length of 
shore. Once more the inventive engineer 
offers an improved way of meeting a 
situation that menaces shore property 
where exposed to the repeated attacks 
of wind, wave, and current. 



IMPERHEABLE JETTIES 


PERMEABLE JETTIES 



BULKHEAD^ 

FORMER BEACH LINE 
Sketches showing wave action around solid and permeable jetties. With the 
former there is much scouting, while the latter permits upbuilding of beaches 
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OLYBDENUM is a newcomer. It’s 
so new its name is strange to the 
lay world, yet ‘’moly,” as this 
element is known to its intimates, serves 
millions of consumers every day. Bet- 
ter automobiles, higher grade gasoline 
and lubricating oils at prices one can 
afford, and quality radio tubes are just 
a few of the present-day essentials which 
molybdenum has made possible. 

The Romans knew of moly, but its 
commercial debut is a matter of two 
decades. For centuries it was just a 
strange substance, frequently confused 
with lead sulfide because of a similar 
appearance in its natural state, and hav- 
ing no commercial reality of its own. 
Today, it is recognized to be an excep- 
tional alloying metal and an element 
having possibilities worthy of broad ex- 
ploration, but to win this recognition 
it had to fight its own way in a world 
preempted by metals of unchallenged 
worth. 

Scientific research and performance 
under competitive fire are the two fac- 
tors responsible for moly's dramatic rise, 
so clearly traced in world consumption 
which was' practically negligible in 1917 
and now exceeds 19,000,000 pounds an- 
nually. History links these two factors 
from early times. The story is told that 
a’ German metallurgist, hearing that a 
Japanese sword-maker, one Masamune. 
made a superior product about 1300 
A.D., secured one of the blades and 
analyzed it. He announced that the pres- 
ence of molybdenum, presumably as an 
ore contamination, gave the sword its 
merit. This determination, mind you, 
came six centuries later. 

Since research had revealed by 1900 


that molybdenum improved the proper- 
ties of steel, why wasn’t immediate use 
made of this finding? There is a very 
good explanation. In the first place, 
molybdenum was a relatively rare metal 
prior to 1918. It was also very expensive. 

selling at a nominal price of 
five dollars a pound. There 
were only a few scattered 
deposits, and the uncertain- 
ty of supply, coupled with 
high cost, were not conduc- 
ive to commercial exploita- 
tion. The start of its meteoric 
rise began with the discov- 
ery of a mountain of molyb- 
denum-bearing ore in Colo- 
rado. That was in 1917 when 
dislocation of raw materials 
and unusual demands inci- 
dent to the war gave impe- 
tus to the use of new mate- 
rials and new processes. 

We can pass over this pe- 
riod of introduction when 
use was sporadic and hesi- 
tant. Few people appreci- 
ated what was coming 
about. Perhaps you admired 
the Wills-Saint Claire mo- 
tor car in 1921, without 
knowing that it was the first 
all-molybdenum steel auto- 


mobile. None but a metallurgist could 
liave sensed what this car foretold for 
the automotive industry which was later 
to become a prime user of moly steely 
This was the teething stage; the impor- 
tant thing is the place of molybdenum 
today and what it contributes to in- 
dustry. 

To the alloy age— the present — 
molybdenum makes two major contribu- 
tions. It substitutes for certain other 
alloys, or combines with them, to pro- 
duce better steels — better in the sense of 
possessing superior qualities, better by 
virtue of lowering costs. In certain in- 
stances it makes possible a saving in 
first cost and it may also produce a steel 
which can be fabricated at lower cost. 
When both savings can be had in a sin- 
gle alloyed steel there is a decided over- 
all gain. 

H ad thefive-doUar price of 1918 been 
maintained, molybdenum would 
not be where it is today. It is the 80 
cents per pound cost which makes the i 
savings possible. Furthermore, early ex- 
periments demonstrated that it was very 
small amounts of molybdenum that gave 
the desired properties. A good average 
admix to steel is now one fifth of 1 
percent by weight. 

The improvements in f abricatmg prop- 





drying: The world’s largest moly deposit, in Colorado 

Molybdenum 

Versatile Moly . . . Industrial Newcomer ... Im- 
portant for Alloying . . . Improves Physical Prop- 
erties , . . Catalyst . . . Unusual Potentialities 


erties wliicli molyhdeiium imparts, stat- 
ed as a generality, are a wider forging 
range without danger of burning, free, 
scaling, and safer wide heat treating. 
It also oilers the distinct advantage of 
permitting a reduction in the amount 
'of alloys used. This improves physical 
properties, for it is very well known that 
the more the allov, the harder it is to 
work the steel. Practically all alloy 
steels produced commercially today 
have a tendency to develop temper brit- 
tleness, and the introduction of molyb- 
denum will diminish if not eliminate this 
difficulty. But let us get down to cases. 

Molybdenum is most widely used in 
automotive steels where quality and cost 
come up for closer scrutiny than per- 
haps in any industry. Ten years ago the 
carburized steels used for gears, for ex- 
ample, contained about 3.5 percent 
nickel. Now such steel has been very 
largely replaced by a nickel-molybde- 
num steel which contains 1.75 percent 
nickel and 0.25 percent molybdenum. 
Here a very small amount of moly has 
made it possible to reduce the nickel 
content to produce a steel which costs 
'roughly nine dollars a ton less and has 


the advantages of better forging proper- 
ties, free scaling, improved machineabil- 
ity, and less distortion upon heat treat- 
ment. 

Among other automotive parts in 
which molybdenum plays an important 
role are axles, steering knuckles, and 


propeller shafts, parts which must with- 
stand the severest service. Such units 
were formerly made of chrome-nickel 
steel — a very high grade steel alloyed 
with 1.25 percent nickel and 0.80 per- 
cent chromium. Today chrome-nickel is 
being replaced by chrome-molybdenum 
steel in which the chromium content re- 
mains unchanged but the nickel is whol- 
ly supplanted by 0.20 percent molyb- 
denum. This new steel costs about one 
dollar per ton less and is very much like 
a straight carbon steel in the ease with 
which it can he handled. It is free scal- 
ing, can be forged easily, and machines 
well, even at high hardness. 

Use of the chrome-molybdenum steels 
is not confined to automotive units. The 
very qualities which recommend them to 
America’s outstanding industry qualify 
them for a wide variety of other appli- 
cations, where ease of welding, abrasion 
resistance, or good service at elevated 
temperatures ntay be desired. Thus we 
find chrome-moly going into turbine 
shafts, dipper teeth, welding rod, shov- 
els, saws, dies, castings, and other equip- 
ment in severe service. 

T he possibility of using molybdenum 
to replace nickel as an alloying ele- 
ment has a significance which goes 
beyond that of producing a more easily 
handled steel. Molybdenum is a domes- 
tic metal; that is. the largest source lies 
within our borders, whereas nickel is an 
imported element.’* Substitution, there- 
fore, means less dependence upon an 
essential import material in time of war. 
Tungsten is another metal which can he 
replaced in a measure by molybdenum, 
as we shall show later, hence replace- 
ments give a new meaning to the impor- 
tance of alloy research. 

Molybdenum also is employed in 
steels used for high-temperature and 
♦Scientific American, March 1936, page 139. 
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Moly for high temperature, high 
pressure service; it reduces "creep” 


high-pressure service where the phe- 
nomenon of “creep ” or the elongation of 
metal, occurs to create a very real prob- 
lem. Through laboratory research and 
then through actual test in service, 
molybdenum has demonstrated an effec- 
tive capacity to reduce creep. Thus, 
molybdenum steels are found today in 
the oil-producing and boiler-making in- 
dustries. The oil industry desires to op- 
erate its cracking stills at high temper- 
atures and pressures because it is more 
economical. The higher the temperature- 
pressure combination the greater the 
yield of desired products and the better 
the quality. Since 1920, the operating 
temperatures have been pushed up from 
800 to 950 degrees, Fahrenheit, while 
pressures of 400 to 700 pounds per 
square inch have been raised to 1000, 
In vapor phase oil cracking units, tem- 
peratures may run as high as 1200 de- 
grees, Fahrenheit. This advance has 
been made possible by the development 
of suitable steels, and that means a 
carbon-molybdenum steel to which some 
chromium or silicon and nickel have 
been added to give corrosion resistance, 

FPEE problem of creep at high temper- 
JL. atures and pressure applies to boilers 
because here, too, higher temperatures 
are more efficient. Hitherto, steels which 
had the necessary service qualities could 
be fabricated only at excessive cost. 
Today, the molybdenum steels move in 
because they are easily fabricated, lend 
themselves to welding, and so provide 
the necessary properties at low over-all 
cost. 

Of the four standard steels — carbon- 
molybdenum, chrome-molybdenum, nic- 
kel-molybdenum and chronie-nickel- 
molybdenum— a few words should be 
said about the last mentioned before 
passing on to the special steels. The out- 
standing characteristic of chrome-nickel- 
molybdenum steel is its fatigue strength 



In forging, the new alloying metal 
permits a much wider forging range 



Greater tensile strength, impact and 
wear resistance in steel mill rolls 


and relative immunity to the temper 
brittleness which is found in most liigh- 
allov steels. It is used for castings and 
heavy forgings, and wherever products 
must take severe and unremitting pun- 
isliment. It is not a cheap steel and 
when it is chosen it is for quality alone. 

Carbon-molybdenum steel has been 
referred to already as a satisfactory 
steel for elevated temperature service 
which classifies it as a special as well as 
a standard steel. For particular jobs, 
such as abrasion resistant castings, 
molybdenum is alloyed with manganese 
in steels. Other particular service calls 
for alloying in conjunction with such 
metals as silicon, tungsten, chromium, 
nickel, and vanadium. 

It is hard to believe that molybdenum 
also has anything to offer in the way of 
corrosion resistance, but it has. ilore 
and more of the stainless (18-81 steels 
are appearing with molybdenum in parts 
requiring special properties, such as in 


many chemical plants and dye works., 

Quite recently, molybdenum has been 
added to the high-speed steels used In 
the metal-cutting industry. Here is where 
we find tungsten being replaced. The 
established formula for the alloying ele- 
ments, in percentages, of high-speed 
steel is: 18 tungsten, 4 chromium, and 

1 vanadium. A new formula calls for 
adding 8 percent molybdenum and re- 
ducing the tungsten content from 18 to 

2 percent. A defect of this “moly-fied” 
high-speed steel has been the formation, 
on heat treatment, of a soft surface skin 
due to the lowering of the carbon con- 
tent; but experiments have revealed that 
tire defect can be overcome by adding 
as little as 0.08 percent boron and 2.75 
percent copper. One defect due to the 
copper-boron addition remains to be 
solved and that is the recovery loss in 
manufacture which runs a little higher 
than the standard formula steel. 

Steel Iras so dominated the layman’s 
picture of molybdenum that Ire scarcely 
knows of tire cnntribirtion that it has' 
made to cast iron. But today gears, 
cylinder blocks, valves, brake drums, 
and mill rolls are being produced with 
a molybdenum content, the purpose be- 
ing to impart greater tensile strength, 
and impact and wear resistance. Molyb- 
denum seems to be able to do this better 
than other alloys because it interferes 
least with machining qualities, 

HEN you know all there is to knov 
about molybdenum’s wedding with 
iron and steel, you still know only ball 
the story of this interesting newcomer 
among the metals. It is true that the 
great growth in volume of consumption 
is tied to metallurgical progress, btif' 
irrolybdenum shows no inclination to be 
faithful to steel alone. Chemists have 
discovered other attributes of molybde- 
num and have put therrr to commercial 
use. This chemical rather than metal- 
lurgical phase of molybdenum develop- 
ment is quite recent and promises a 
dramatic, if unpredictable, futirre. 

As we turn away from steel we dis- 
cover molybdenum being used in the 
manufacture of color lakes, pigments, 
and ceramics, as a catalyst, and as an 
agent in bright zinc electro-plating. 
Since there is no particular connection 
between any of these developments we’ll 
discuss them one by one. 

When molybdenum is used as a cliera- 
icai it is employed in the form of a com- 
pound, just as it is in the manufacture 
of steel where calcium molybdate is 
dumped into a batch of molten metal. 
One rarely encounters pure molybde- 
num. It is found in the ore as a molyb- 
denite (molybdenum sulfide) from 
which it cannot be refined by orthodox 
smelting processes because it has a very 
high melting point (2620 degrees, Cen- 
tigrade 1. Most of it is marketed in the 
form of calcium molybdate. In the vari- 
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ous uses which we shall now discuss, 
molybdenum compounds are being used 
because they give equivalent quality at 
lower cost, because they do a better job 
though higher in cost, or becau.se they 
contribute an entirely new value. 

Molybdenum is being used increas- 
iuolv in the manufacture of color lakes, 
those insoluble colors made from or- 
ganic dyes, principally to replace tung- 
sten and thereby to reduce cost without 
any sacrifice of quality. It is also com- 
ing into use for pigments, the inorganic 
compounds, and the be.st example is 
molybdenum orange. In this instance 
chrome orange is replaced. Molybde- 
num orange costs about 60 percent more 
than the chrome compound, hut it gives 
from two to two and a half times the 
hiding power, so that the net re.5ult is 
an economy. 

In the manufacture of glass and 
(enamels, molybdenum now figures as an 
'opacifier. Pure molybdenum trioxide for 
glass, and lead molybdate or mixed 
crystals of lead molybdate and other in- 
soluble lead salts for enamels are the 
compounds used. Researches to explore 
the merits of molybdenum trinxide and 
other oxides, when used as a component 
product for enamel ground coats and for 
the glass enameling of iron and steel, 
have proved that the quality of adher- 
ence is improved. Until now. nickel and 
cobalt have been used almost e.xclusively 
for this purpose, but molybdenum in 
conjunction with antimony not only low- 
ers costs but produces ground coat? of 
lighter color. This means that the thick- 
ne.ss of enamel coats can he reduced, or 
that fewer applications need be made. 

M olybdenum is being used as a 

catalyst in the chemical industries 
both here and abroad, but it is still im- 
possible to tell just how because very 
little, if any. specific data have been 
published. We can. however, get a hint 
of what is going on by scanning patents 
and reading between the lines of scien- 
tific literature. These scant sources of 
information make it definite that molyb- 
denum is being used as a catalyst in 
vapor phase oxidation, in destructive 
hydrogenation, and in acid contact pro- 
duction. 

It is known from experiments that the 
action of molybdenum as a catalyst is 
extremely violent, so much so that other 
metals have been mixed with it to slow 
it down, much as sawdust is added to 
nitro-glycerine to make dynamite. The 
knowledge of this powerful force has 
stimulated research to determine wheth- 
er or not molybdenum might be mixed 
with fuels to accelerate their combustion 
and thereby derive greater efficiency 
from them. At this moment it can be 
said only that the outlook appears favor- 
^ able. 

K We know that molybdenum acts as a 
if, 'Catalyst in destructive hydrogenation be- 


cause it is being so used in coal, coal 
tar, and mineral oil cracking processes 
in Germany. Practically every dome.stic 
oil refiner is conducting experiments, 
and again the outlook is favorable 

The manufacture of sulfuric acid pro- 
vides a good example of contact work. 
A cursory examination of patents indi- 
cates that molybdenum does not func- 
tion alone, but apparently is of some 
imdetennined value as an admix to va- 
nadium and other compounds. Molyb- 
denum will not combine with sulfur at 
high temperatures; in fact it is not at 
all easily contaminated in processes like 
most catalysts and that explains why it 
is favored for further research. 

It is well-nigli impossible to cover in 
detail the entire range of molybdenum 
use in industry, vet a true picture of this 
surprising metal requires emphasis upon 
the little-known developments for it is 
here that we derive our conception of 
its future. Just to mention a few; molyb- 
denum stainless steels are used for foun- 
tain pen nibs, while the compounds en- 
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Engine crankshafts are alloyed with 
moly for high fatigue resistance 



Improved machineability of moly- 
alloyed cylinders of ’plane engines 


Ti'i 

ter into the manufacture of light la.st 
inks of brilliant hues ; the radio industry 
consumes tlumsands of miles of molyb- 
denum wire in the production of elec- 
tronic tubes, and the telephone makers 
employ it in transmitting apparatus. 

T he manufacturers of vacuum tubes 
have found molybdenum a valuable 
metal for a number of reasons. Sheet, 
wire, and riblHiti are used in thermionic 
tubes, usually in very pure form. Occa- 
sionally molybdenum replaces tungsten 
for heater filaments in indirectly heated 
cathode tubes The property of retain- 
ing its strength at elevated temperatures, 
an inherent characteristic of molybde- 
num, made it valuable in this field just 
as it did in the manufacture of steel. 

These varied uses mean very little in 
tonnage, but they are significant as hint- 
ing that molybdenum may he on the 
eve of tremendous expansion in direc- 
tions which cannot now be delineated. 
Patents issued seem to support this view. 
But if you must know whence new de- 
velopment? are most likely to issue, keep 
your eyes on colors, rubber, leather, and 
photography because in these fields re- 
search is known to be pushing forward 
relentlessly. 

Molybdenum, perhaps more than any 
other metal, is a research product, be- 
cause research gave it commercial real- 
ity. What if the Greeks nr the Romans 
did know about it? They couldn’t make 
use of it. Re.search began with Sclieele's 
discovery that it was an element, then on 
to Hjelm who succeeded in producing 
the pure metal four years later— 1782. 
to be exact. It was research that trans- 
formed it from a graphite-like substance 
of no particular value to an element of 
commercial significance. Once adequate 
supplies were uncovered, it was workers 
in laboratories wdio made possible its 
front rank position in the world of 
alloying metals. "Vi'hat more could one 
demand in an alloy age? 



Fatigue resistance is improved in 
high-speed airplane engine parts 



What Is Life? 


T he question; What is life? has 
baffled mankind for ages. In recent 
times workers in science have sought 
not only to discover what life is but, 
as Sunday supplements tell us, to "cre- 
ate life in the laboratoiy."’ Still more 
recently something definite about that 
mvsterious realm hetrveen liung and 


The effect of the virus disease known as 
peach yellows: the leaves droop and are 
wilted. Science may find a way to pre- 
vent this, but the main quarry is bigger 


The Greatest Puzzle of All Science Seems Today 
to Be Nearing a Solution ... Yet, As it Brealvs Up, 
its Parts in Turn Form Newer, Baffling Puzzles 

By T. SWANN HARDING 


fication on its surroundings. One 
modern scientist describes rather 
than defines life as a quality which 
endows certain chemical com- 
pounds with permanent existence. 
Hence complex chemicals like 
proteins (meat and eggs offer an 
example) would become stable, 
that is, would not soon ‘‘spoil”, if 
they had the powers of growth and 
self-replacement. 

Dictionaries usually start by 
blandly begging the question. 
They say, in effect, that life is that 
property which distinguishes liv- 
ing from non-living matter. Then 
they usually go on to say that liv- 
ing matter can grow, reproduce 
itself, make internal adaptations 
to its environment, maintain itself 
by taking in food, building up and 
tearing down tissues (metabol- 
ism) and excreting waste matter, 
replace its damaged parts, and 
hand down certain characters in 
an hereditary way to its offspring. 
^ That gets us somewhere, but 
. even this definition is tricky. For 
, what about a chemical compound 
that does not ordinarily grow or 
reproduce itself but which will, 
if placed in a certain environment 
or given a certain food, grow, re- 
produce, and maintain itself? Is 
it living or non-living? It has some 
of the properties of a living thing. 

Must it have all of them really to 


I non-living matter is in process of dis- or given a certain food, grow, re- 

f'Covery by research workers upon the produce, and maintain itself? Is 

Hrus diseases which afflict human be- it liv ing or non-living? It has some 

ings, animals, trees, and plants. of the properties of a living thing. 

The greatest difficulty at the outset is, Must it have all of them really to 

of course, to agree upon a definition of be alive, and have them aU the 

life. Life is a complex condition made time? 

up of a number of properties or char- Modern chemistry holds that 
acteristics. Set up almost any simple living and non-living substances 

definition and the first thing you know may differ very little in chemical 

someone will come along with a mineral, structure. The difference is sought 

hence non-living substance, that will rather in some new geometrical 

seem to fulfill the requirements. When arrangement of their atoms or 

medieval philosophers solemnly dis- molecules. Hence what we regard 

cussed whether such metals as lead and 
mercury were alive, their definition of 
life undoubtedly differed from ours. 

But what is ours? In his "Life of Rea- ^ cow drooling at the mouth, 
son the philosopher Santayana defined ^ 

life as an equilibrium which maintained is to kiU cattle thus in- 

itself now by undergoing modification fected and bury them deeply to 

itself and now by imposing some modi- prevent spread or a pandemic 


A cow, drooling at the mouth. 
It has hoof and mouth disease, 
caused by a virus. The only 
"cure” is to kill cattle thus in- 
fected and bury them deeply to 
prevent spread or a pandemic 


as mineial matter, or as a mere non-liv- 
ing metal, may from time to time become 
"alive” due to some mysterious internal 
change in the pattern of its atoms and 
molecules. So it is easily possible to im- 
agine that a complex protein might, 
under certain circumstances, rearrange 
itself internally and begin to live. 

1 IVING things may vary in size from a 
J whale, the largest animal of all time, 
to a single-cell bacterium or a bacteri- 
ophage. Most of the organisms that 
cause disease are very minute, but they 
are not only alive; they have a very 
complicated structure, as Alexis Carrel 
has shown. Some consist of but a single 
living cell which is the structural or func- 
tional unit of the plant and animal world, 
as the atom is of the mineral world. But 
even the single cell is by no means the 
mere “drop of gelatine surrounded by 
a semi-permeable membrane” careless- 
ly described by some biologists, for a 
cell has organs: look up its picture in 
a big dictionary. It contains the full 
genetic machinery of inheritance, the"* 
genes and chromosomes. It contains an 
elastic-walled balloon called the nucleus, 
which seems to be full of inert, trans- 
parent jelly. It contains numerous small 
particles which are in cuntinuous violent • 
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agitation. Some have the special func- 
tion of nourishing the cell: others ap- 
pear to he granules, globules, and long 
filaments, whirling and dancing end- 
lessly. 

If the structure of the cell is baffling, 
its chemical composition is still more in- 
tricate. Generally speaking, it is said to 
consist of "protoplasm,” but the minute 
the biologist tries to analyse this it 
ceases to live and hence is no longer 
protoplasm, for life is one of its proper- 
ties. Even the nucleus, which appears to 
be empty, contains those marvelous but 
mysterious agents which rule the hered- 
itary tendencies of both cells and men. 

lie turn to the bacteriophage^ and 
find a still smaller living thing, 
yet one capable of destroying 
malignant bacteria. Still small- 
■%, so small that they pass 
Jrough the biologist’s best fil- 
^rs, and elude his highest pow- 
ered microscopes, are the so-called 
virus particles which produce hu- 
man diseases like smallpox, chicken 
' pux, mumps, and infantile paralysis, t 
animal diseases like hog cholera, 
foot-and-mouth disease, and rabies, and 
plant diseases like tobacco mosaic, peach 
mosaic, and sugarcane mosaic. 

T oday attention is focused upon 
these virus particles, for it appears 
they may soon answer the question : What 
is life? In the old days scientists attacked 
the problem differently. When, in 1828, 
Wbliler reported having made the or- 
ganic chemical compound produced by 
the human body and called urea, but 
announced he had done so independent- 
ly of the body, purely synthetically and 
by artificial means, he himself thought 
this discovery marked a break with the 
past. It had been believed that no chemi- 
cals elaborated by organisms could be 
made in the laboratory. Wohler had 
proved the contrary. Soon more and 
more complex compounds would be 
’’'made in the laburatoiy and then life 
itself would be created there. There- 
fore, many workers tried such things as 
letting prussic acid stand in water in 
the sunlight, to find that a number of 
complex chemical compounds formed 
spontaneously in the solution. It was 
shown that sugars could be made in the 
laboratory from water, carbon dioxide, 
sunlight, and a coloring matter— just as 
plants made them“plioto-synthetically 
that is. synthesizing them with the aid of 

’'Editor's Note: An ultra-microscopic, living 
organism parasitic on bacteria and reproducing 
itself. Literally the word means ‘‘one that eats 
bacteria.’' This recalls Dean Swift's famous 
verses : 

So naturalists agree, the flea 
Hath smaller fleas that on him prey. 

And these have smaller fleas to bite 'em. 
And so proceed, ad infinitum. 

There are “smaller fleas” than the bacterio- 
phage (pronounced to rhyme with garage) but 
no evidence that these smaller “fleas” actually 
i‘'liite ’em;” which is not, however, to derogate 
II from Dean Swift’s amusing verses written 
SSars before Twort and d'Herelle’s discovery 
Wf the 'phage, in 1915, 1918. 
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Above: A test showing the stunting effect (at right) on 
the growth of tobacco plants when infection with 
mosaic occurs early. Left: Typical mottling effect 
of mosaic on the tobacco leaf, giving rise to the 
name of the disease. A sub-microscopic virus causes it 


And is that juice infective.^ It is so 
infective that it will still cause disease 
when one part of it is mixed with 10,000 
parts of water! Think that over, re- 
membering all the time that quite simi- 
lar infective particles spread a whole 
list of human and animal diseases. Are 
those particles alive? That is the ques- 
tion, and it leads right to the center of 
the mystery of life itself, 

As early as 1932 our leading medical 
journal was telling its readers that these 


sunlight. As early as 1932 our leading medical 

But there was a limit to journal was telling its readers that these 

such experiments. Common glucose, if infective particles had been crystallized 


left standing in water, will generate a out and found to be a chemical sub- 

variety of chemical compounds but that stance, a protein, the kind of chemical 

is far from producing life. The new at- we know best as lean meat. The journal 

tack of science on this old problem is called this substance a "pathogenic en- 

b)' way of the ultra-microscopic parti- zyme,” an enzyme being a ferment, 

cles which cause a wide variety of hence a ferment capable of causing dis- 

human, animal, and plant diseases— ease. It said that this work “may be 

influenza possibly being among them, regarded by future medical historians as 

and measles, ranve paralysis, and the one of the most important advances in 

plant mosaic diseases being notably in- infectious theory since the work of Lister 

eluded. and Pasteur,” 

New and strange findings have been 

made, which have tieniendous signifi- ^HAT sounds startling. What had 
cance both from the standpoint of dis- happened? A protein substance had 
ease causation and from that of the basic been found which, in its pure crystal- 


nature of life. While a great deal of the 
work has been done on the destructive 
mosaic disease of tobacco, which has 


lized form certainly was not alive. But 
put it in contact with normal living 
tissue cells and, behold, it would begin 


economic importance to all tobacco to act like a disease germ! It began to 
growers, that is only because the le- multiply. It began to reproduce itself, 

seaicli worker finds his easiest point of to spread, to cause disease. Had non- 
attack here. Human diseases are indi- living matter thus suddenly become liv- 
rectly but certainly involved. ing? The question is actively debated 

If we thought the bacterium was small today, 
we "haven’t heard anything” yet. These The work continued. Dr. W. M. Stan- 
infective virus particles are, to make a ley of the Rockefeller Institute for Medi- 
hull, smaller than the bacteria and the cal Research took the most prominent 
bacteriophage put together. According part. By the middle of 1935 he reported 
to Dr. W. J. Robbins of the University that he had isolated a crystalline pro- 
of Missouri you w’ould have to place 14 tein from diseased tobacco leaves which 
ciphers after the figure 10 to represent would, if injected into healthy plants, 
the number of infective virus particles produce mosaic in them. These crystals 
contained in 20 drops of the juice ex- became self-propagating under such ex- 
tracted from a tobacco plant down sick cumstances, though they were not, strict- 


with mosaic disease. 


ly speaking, alive. 
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Dr. Stanley called this strange sub- 
stance an “autocatalytic protein.” In 
simpler terms these rather forbidding 
words mean that virus particles causing 
plant, animal, and human diseases con- 
sist of a proteinlike substance tvhich, 
ordinarily, is non-living, but which, un- 
der certain favorable conditions, man- 
ages to steam itself up and to act very 
much indeed as if it were alive. All right ; 
Is it alive then? Or is life a potential 
property that may arise almost any- 
where under favoring circumstances? 

A little later Stanley annoirnced that 
he had crystallized the same identical 
protein from tomato plants afflicted with 
mosaic as he liad from tire mosaic-af- 
fected tobacco plants. He said he could 
produce mosaic disease in either kind of 
plant simply by injecting this protein 
into healthy individuals. That looked as 
if a non-living protein turned into a liv- 
ing infective agerrt when once injected 
into a plant. 

C OULD anything be done to the pro- 
tein which would deprive it of its 
strange power? Could it, in a manner of 
speaking, be killed? Could its potential 
life be snuffed out? Yes, it could. For 
in 1936 Stanley annouirced that the pro- 
tein could be “inactivated” permanently 
by treatment with certain chemicals or 
with ultra-violet light rays. Just how 
did this occur? 

Well, really drastic treatments 
changed the protein chemically, partly 
broke it down, partly destroyed it. But 
less drastic treatments would deprive 
it of its power to “come alive” when 
injected in the plants, yet without mak- 
ing any perceptible chemical change in 
it. These mild treatments would only 
make the protein lose its power to cause 
disease or to become self-propagating 
under favorable conditions. So Stanley 
concluded that the enzyme (or the fer- 
ment) part of the structure was in- 
jured by these mild agents, hence the 
protein was no longer autocatalytic. So, 
not only can life be killed, but the po- 
tential power to come alive under favor- 
able circumstances may be snuffed out. 

But the protein has another interest- 
ing property usually associated with 
living things; It can adapt itself, it can 
mutate. The offspring may suddenly be- 
gin to differ from the parents, as is the 
case with so many plants and other 
living things. Variation may set in. 

For example, tobacco is afflicted with 
two different kinds of mosaic disease. 
One is caEed “common” and the other 
“yellow” mosaic. They have different 
symptoms. But common mosaic often 
spontaneously changes over (or mu- 
tates) into the yellow form on a tobacco 
plant. Yet, if a plant is affected with 
common mosaic and is then attacked by 
the yellow form, the former holds the 
latter in check. There is also a virus af- 
fecting wheat which mutates from a 


green to a yellow form of the disease. 

These strange goings on are not lim- 
ited to plants. They occur among ani- 
mals, doubtless among human beings 
too. For example, there are two very 
decidedly different rabbit diseases — in- 
fectious myocoma and infectious fibroma 
— both attributed to virus particles. Un- 
der certain laboratory treatments sci- 
enti.sts have learned that these may he 


CO important is the subject 
^ dealt with in the accompany- 
ing article — namely, the discov- 
eries of Stanley and others which 
seem to point toward the solu- 
tion of the biggest problem of 
science as well as to practical 
possibilities like learning better 
to combat virus diseases in man, 
animals and plants — that two 
articles, the second to follow 
later, are being devoted to it. 
Everywhere men of science are 
discussing these deeply signifi- 
cant virus researches, and the 
feeling is widespread that a new 
period of biological advance may 
have been opened up. The pure- 
ly biological implications are 
even far wider and deeper than 
the practical ones. An answer to 
the old question of what life is 
might, if found, bring along 
with it that of the other old ques- 
tion, how did life start? We may 
learn more about the cause and 
method of evolution, for the 
gene or determiner of inherit- 
ance is involved, and we might— 
though this is definitely specu- 
lative— learn basic facts about 
cancer. If life were shown to be 
"mechanistic” instead of "vital- 
istic,” the repercussion on our 
philosophy and outlook would 
almost certainly be heavy. Sci- 
ence eagerly awaits the outcome. 
— The Editor. 


made to mutate. They can transform one 
virus into the other at will, though one 
of the diseases is rather mild and unim- 
portant, the other malignant and usu- 
ally fatal. 

Undoubtedly tbe same thing happens 
in human beings. There are said to be 
32 distinct types of pneumonia, and each 
type is doubtless caused by some subtle 
change in tbe chemistry of the infecting 
organism. Organisms constantly mutate, 
but they are generally regarded as defi- 
nitely alive. Now viruses have been found 
to mutate. Why not regard them as 
alive? But can a crystalline protein be 
alive? 

A virus can produce a very specific 
disease, as can a germ. The fibroma 
virus mentioned above produces a be- 
nign, harmless local tumor in rabbits, 
but the myxoma virus produces a malig- 
nant, cancer-like tumor. Yet if “living” 
virus of one kind is mixed with “dead" 
virus of the other, the former-mind 
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you— takes on the attributes of tbe lat- 'J 
ter and will then produce the rabbit dis- 
ease usually produced by the latter. 

Obviously these two viruses must be- 
long to a single basic stiain, or they 
must be minor variations of a single 
substance, peiliaps a protein. But two 
proteins may appear to be identical on 
chemical analysis, yet one may, under 
favorable conditions, prove capable of 
reproducing itself while the other may 
not. Hence it has been suggested that 
some geometrical learrangement of the 
pattern of the countless millions of atoms 
and molecules constituting a chemical 
compound may endow it with what we 
call life. 

In this dim. twilight zone between 
living and non-living matter, Dr. John 
Howard Northrop of the Rockefeller In- 
stitute recently found a gcim-destioying 
protein that acted like bacteriophage. In 
some strange manner this protein ap- 
peared to have acquired the power of 
self-multiplication, a characteristic of 
living matter, when placed in the pies-..., 
ence — not of living tissue— but of cer- 
tain bacteria. In acquiring this power 
it resembled the disease-producing virus ' 
particles which also begin to repioducc | 
themselves under favoring conditions. | 

ILL the next step be the formation 
of apparently living bacteria them- ■ 
selves from proteins that are ordinarily 
non-living? The crystallization of a 
seemingly non-living agent that is cap- 
able of producing infection and disease 
presents a borderline case. The virus 
appears to stand somewhat nearer to 
life than to non-life. It is a protein that 
definitely starts to rebuild itself when 
placed in contact with living tissues, but 
it does not seem to possess all the prop^ 
erties we usually associate with life. 

Speaking in May, 1936, Stanley said: 
“The idea that proteins, which suggest 
meat and eggs to most of us, can be 
viruses and produce disease, is new and 
startling. But there is no longer any" 
doubt that this virus activity is a prop- 
erty of the protein itself. The only ex- 
planation is that somewhere along the 
line between life and death there is a 
middle ground where chemicals have the 
attributes of living organisms without 
being themselves alive.” 

The pill has been too much for the 
bacteriologists to swallow. They tend to 
resent the very idea that these proteins 
which multiply and undergo mutations 
like living things are also in a sense 
non-living, yet cause disease. Stanley 
had little to say about this beyond sug- 
gesting that bacteriology may soon have 
to cede to chemistry priority in the 
struggle against disease. 

Meanwhile the riddle of life remains 
unsolved, but science is closer than ever 
to its solution, in so far as the distinction 
between living and non-living matter isj 
real and not merely verbal. 





Snake Dance 


ECRET 


Bared 


Wliy Venomous Snakes Cannot Injure the Hopi 
Indian Priests . . . Explanation Is Simple 


A CERTAIN educated Hopi Indian, 
whose name for reasons of policy 
shall remain undisclosed, has re- 
vealed a secret which long has mystified 
Americans who are interested in south- 
western Indians: the nonchalant immu- 
^ty with which Hopi priests and medi- 
cine-men handle poisonous sidewinder 
rattlesnakes in ceremonial dances. 

Numerous hypotheses have been ad- 
vanced as probable explanations by curi- 
ous witnesses of the annual .Snake Dance 
ceremonial. Some have believed the 
snakes are rendered harmless by re- 
moval of fangs and venom sacs; incor- 
rect. Others have believed the snakes 
temporarily innocuous as the result of 
previously administered sac-paralyzing 
treatments; wrong again. A few. ob- 
serving the be-daubed and painted skins 
of the half-naked dancers, have con- 
ceived the hypothesis that mysterious 
antidotes were blended with the decora- 
tive covering. That hypothesis, too, is 
unsubstantiated. 

As with most baffling natural phenom- 
ena, complicated speculative reasoning 
lias led mystified beholders of the Snake 
Dance by labyrinthine ways from ele- 
mentary deduction. The simple fact of 
the matter is that the snakes are goaded 
into exhausting the venom sacs before 
the ceremonial dancing has begun. 

A few ethnological students have re- 
ported certain phases of preparations 
, preceding the public appearance of the 
^ Hopi dancers and their scaly “partners.” 


It has been said: “ — the 
snakes are taken to the Snake 
kiva (ceremonial room), 
where they are washed and 
prepared for the ceremony.” ’ 

While the “preparation” has 
been the cause of varied spec- 
ulation, not even traders in 
the Hopi villages seem to 
have gleaned the positive 
facts, or, if they have, they 
dared not risk the animosity 
of the dominating medicine- 
men. 

The educated Hopi who 
revealed the simple matter 
openly boasted of his Chris- 
tianity and laughed at su- 
perstitious secrecy con- 
cerning matters so elemen- 
tary— when he was away 
from the Hopi Resenation. But he re- 
quested that his name be withheld from 
any discussion of the matter for, in spite 
of government supervision of matters 
on the Reservation, the medicine-men 
hold powers of life and death over lesser 
members of the tribe. 

After having been washed according 
to the ritual laid down by the legendary 
Snake People of the Underworld, the 
poisonous snakes are tantalized, infuri- 
ated, and caused to strike. The goads are 
long wooden poles. The targets for the 
fangs of the snakes most often employed 
are hearts or livers taken from freshly 
slaughtered animals. Sometimes the en- 




Old Walpi, pueblo of the early Hopi Indians, in Arizona, thought to have been estab- 
lished about 800 years ago. The stone stairway leads to a spring far below the mesa 
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lire carcass of a young jackrabbit 
or a prairie dog may he used. 

The inanimate flesh of the bait 
absorbs the venom which is dis- 
cliarged by tlie striking snakes. 
Again and again the reptiles 
are permitted to sink their 
fangs into the bait, until there 
seems slight chance of venom 
remaining available fur imme- 
diate use. 

This ‘‘milking” of the snakes, 
performed in the snake kiva 
under careful supervision of the 
soon-to-be-performing dancers, 
is continued until the priests are 
ready for appearance. The 
snakes then are thrust into a 
hag, carried into a cleared 
space among the build- 
,1 ing.s on the mesa, and 
placed, still in the hag, 
within a pit in the mesa 
floor. A wooden plank is 
laid over the mouth of 
the pit. 

After formal preliminary maneuvers 
in the snake plaza, the line of dancers 
approaches the pit containing the 
snakes. The dancers advance in double 
file. One member of each pair carries a 
light wand having a tuft of feathers at 
its free end— a ‘‘snake whip,” for at- 
tracting the snake's attention in the 
event of too great animosity. 

T he companion dancer, priest of the 
ancient Antelope clan, stamps his 
feet upon the wooden plank covering of 
the snake pit. as though seeking admis- 
sion. After a moment’s pause he slips the 
plank aside, plunges naked hand and 
arm into the repulsive mass of squirm- 
ing serpents, grasps the most convenient 
one and triumphantly waves it above his 
head. 

Timorous onlookers gasp, as the danc- 
er closes his mouth about the body of 
the snake, which may he a six-foot rat- 
tler. It might be. instead, a Great Basin 
striped racer (“wliip snake”), or an 
Arizona gopher snake (‘‘bull snake”), 
neither of which is poisonous, both shar- 
ing the northern Arizona desert with the 
poisonous prairie rattlesnake, the side- 
winder. But, when he thrust his hand 
into the bag, the Antelope priest had no 
chance for selection or comparison of 
virtues. He clutched the first slippery 
candidate that came within his grasp. 

Stripped of masks and tom-tom throb- 
bing, incantations and pseudo-sorcery, 
the solution seems elementary as a Sher- 
lock Holmes deduction.— 7. S. M. 
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What Is 


ONALITY? 


By P. F. VALENTINE, Ed. D. 

Professor of Psychology 
San Francisco State College 



P SYCHOLOGISTS have gotten us 

into a piedicament over personality. 
We have been going along cheer- 
fully with the assumption that peison- 
ality IS the normal property of a human 
being, but the psychologists, in trying 
to get at it and find out what it is. have 
succeeded only in identifying a lot of 
separate parts and functions. The thing 
itself — presuming that there is such a 
thing — dissolves upon analy.sis. like a 
wet lump of sugar. BafHed, the psycholo- 
gists have tried to reassemble the pieces 
and get personality synthetically. But 
all the king’s horses and all the king’s 
men can effect nothing better than a 
bundle that refuses to be an entity such 
as personality ought to be. 

It is possible that all this difficulty is 
due to an unwitting effort to translate 
an abstract into a concrete. We want to 
see the thing, define it in space and time, 
measure it. Learned men were long since 
troubled in a similar way with respect 
to the soul. The pineal gland was once 
pronounced to be the container of the 
soul substance; we have heard of solemn 
experiments where human beings were 
carefully weighed immediately before 
and after death to ascertain the soul’s 
weight. Perhaps personality defies our 
efforts at concrete definition for the same 
reason that the soul does — because it 
is an au'Y child of metaphysical birth, a 
thing that is not a thing but a thought. 
Our search may always prove as fruitless 
as that of the lad who sets out to fetch 
a piece of the rainbow in his lunch 
basket. The beginning and the end of 
personality may be nothing more nor 
less than the state or quality of being a 
person. In that case it is an abstraction, 
a thing of the mind, and as such is food 
for the philosopher rather than the psy- 
chologist. 

Perhaps the state or quality of being 
a person cannot be defined. Try to tell 
what a human being is without using 
the language of anatomy or physiology. 
State if you can, without resort to pos- 
sible synonyms that are equally am- 
biguous, Bke mind and spirit, just what 
the essential of selfliood is. 

The abstract personality remains, in 
spite of its potency, an idea. It mav he 
no more real tlian Nirvana, but exist 
only in the meaning of a word, as it 
would be if we spoke of the “enginality” 
of an engine or the “ideality” of a tem- 
ple's architecture. Obviously, this is not 
the kind of personality we talk about in 
ordinary conversation. It is not the kind 
that is advertised by billboard psycholo- 
gists and publicity agents for movie 


stars. It is not the kind that is admired, 
according to one's taste, in super-sales- 
men, philanderers, sophisticates, ora- 
tors, ambassadors, crooners, generals, 
poets, or swamis. It is not, it may be 
added, the kind of personality that seri- 
ous psychologists are trying to analyze 
and describe. 

The personality of popular interest 
and popular ignorance — the personality 
that challenges the psychologist — is 
real. There is the fact that each indi- 
vidual makes his ovto peculiar impact 
upon others. And there hangs the issue, 
for. according to the popular notion, this 
personality is a kind of entity that exists 
in its own right, while the typical psy- 
chologist sees it only as a sum or com- 
bination of various distinguishable parts. 

T his impact of an individual upon 
others is a legitimate problem for 
the scientific psychologist, for his study 
is human behavior. The impact is con- 
veyed through behavior, and behavior is 
open to experimental observation. Also, 
the conscious states behind it are open 
to introspectional analysis. By introspec- 
tion we do not discover a thing at work 
called personality: we find sensations, 
pleasant and unpleasant feelings, mem- 
ories, perceptions, ideas. By the observa- 
tion of visible behavior we discover a 
number of things variously called hab- 
its, traits, dispositions, behavior pat- 
terns, mannerisms. 

It would seem, from the results of 
psychology, that the familiar thing 
called personality is not a thing but a 
bundle of things. Or one might say that 
it is like the quadruped, which, verily, 
is nut an animal at all. Who has ever 
seen a quadruped ambling by? One has 
seen a horse, an elephant, a mouse; but 
not a quadruped. The word is merely 
a convenient term for the classification 
of four-legged animals. Personality, like- 
wise. it would seem, is a term of clas- 
sification. 

The personality testers, so far as these 
are found among reputable psycholo- 
gists, have long since accepted this prin- 
ciple. None of them tries to measure the 
thing itself, for they have not found any 
such thing. To revert to a previous con- 
ceit, would one hope to measure the 
“enginality” of an engine? Or would 
one not be compelled to content one’s 
self with measuring the horsepower, the 


revolutions per minute, the compression, 
and so forth? In the case of personality, 
the psychologists have been busying 
themselves with the invention of tests 
for measuiing the parts. As a result we 
now have hundreds of more or less du- 
bious appraising devices designed for 
evaluating such constituents as these: 
intelligence, artistic capacities, interests, 
knowledge, technical aptitudes and 
skills, temperamental characteristics, 
tendencies of ascendancy and submis- 
sion, introversion and extraversion, emo- 
tional dispositions, psyclioneurotic ten^ 
dencies, evidences of volition, and social, 
moral, ethical, religious, and esthetic at- 
titudes and habits. 

In this array there is a startling sug- 
gestion that our personality is a pied 
thing of patches. But the half has not 
been said. For it now appears that the 
patches are but collective terms em- 
bracing any number of separate parts 
of their own. Intelligence, for example, 
is psychologically described as some- 
thing consisting of an untold number 
of distinct ‘"reactions.” And when it 
comes to our moral make-up, to cite hut 
another example, we find that it is bad 
psychology indeed to assume that it con- 
sists of traits such as honesty, fairness, 
obedience, dependability, and the like.' 
For we have discovered that these do 
not exist in their own right, as moral 
entities with a real existence. Like the 
quadruped, each is but a collective term 
for a great number of things. 

Take, for example, honesty. It is com- 
monly believed that a moral person has 
something that goes by this name. A 
great deal of careful scientific research 
has been prosecuted to find out about 
it. And the result is pretty clear evidence 
that the so-called honesty of a person 
fluctuates according to the conditions 
prevailing at the moment. An extensive 
battery of genuine tests of honest be- 
haviors was imposed upon thousands of 
children who did not .know that they 
were being tested for anything, and no 
evidence of consistency was found, A 
child honest in some situations would 
deceive in others. Honqsty decomposes 
into honesties, and tliere are as many 
possible ones as there are tempting posi- 
tions in which an individual may find 
himself. 

At the rate we are going, personality 
will eventually become pulverized. 
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In childhood, psychology robs us of 
t nur Santa Claus; and when we grow up 
it robs us of our personality. At Christ- 
mas time, however, there is always some 
compassionate soul who rises up to as- 
sure us that after all there is a Santa 
Claus. The writer now proposes to per- 
form the same benevolent resurrection 
fur Personality. 

Philosophers long ago thought that 
they had destroyed apples. They showed 
with much logic that what we call an 
apple is hut a bundle of qualities. They 
explained that you can break one down 
into redness, smoothness, roundness, 
hardness, odor, taste, and the like. And 
what is mure, they demonstrated that 
all these qualities really do not exist in 
the apple. They exist in your mind. 
Smoothness, for example, is a sensation 
'that happens when tire nerve endings in 
the hand are stimulated in a certain 
Wy; it happens in your consciousness. 
(Sou can thus remove all the qualities of 
( pe apple to your mind, and the question 
'’'then is: What has become of tire apple? 

“i One of our modern schools of plii- 
; losophy is busy restoring apples, and the 
successful accomplishment of this feat 
promises to bring lasting glory to cer- 
tain American philosophers. A similar 
service to personality seems to he in 
order, for common sense insists that per- 
sonalities are as real as apples. The im- 
pact of a person upon others has a 
consistency and a reality about it. we 
feel sure, in spite of the disintegrating 
discoveries of the psychologists. The 
parts make a whole, and the whole is 
not the same tiring as a bundle; it is 
something different from a mere collec- 
tion. 'We have an intuitive conviction 
that it exists in its own right. 

' 

An intuition is dangerously unscien- 
-TX tific. But this particular one is sup- 
ported by anv number of scientific facts. 

, as well as by numerous experiences of 
common life. These all demonstrate the 
^important principle that related parts 
form unique wholes which are in no 
sense a simple association of the parts, 
hut possess a distinctive character of 
tlieir own. 

The simplest illustration of this prin- 
ciple is water. Every schoolhoy knows 
that it is composed of one part oxygen 
and two parts hydrogen. But how dif- 
ferent it is from either of them! Im- 
agine drinking oxygen or doing the fam- 
ily washing in hydrogen. The fact is, of 
coarse, that water is a thing unique in 
itself, created Ly placing two elements 
in certain chemical relations to one an- 
other. 

Chemical compounds illustrate the 
same principle. Divers elements of ex- 
traordinary unlikeness get together and 
I we have entirely new substances, be- 
I yond the elements themselves, 
u Music illustrates the same principle 
Jk a strikingly different fashion. Con- 
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sider a melody. Here we have a collec- 
tion of parts consisting of notes. Or if 
you prefer larger paits, say that they 
consist of phrases. In any case, the parts, 
as such, by no means constitute the mel- 
ody. If they did, you would have the 
melody no matter how you arranged the 
parts. But the fact is, of course, that 
} ou have the melody only when the parts 
stand in certain relationships to one an- 
other. Then each part gives up the char- 
acter that it possesses when standing 
alone. It goes into the melodic whole, 
but the melodic whole changes it. Each 
part assumes a quality that is aroused 
by those that precede and hy those that 
are anticipated. 

A new biology is being written around 
this principle. The living cell of proto- 
plasm, ultimate unit of all life, is no 
longer a mere assemblage of chemical 
elements. The very fact that it possesses 
life means that its parts are active with 
respect to one another in a manner de- 
termined in large measure by the cell as 
a whole. The parts make the whole hut 
the whole governs the parts— strange 
and paradoxical law of nature! 

What is true of the single cell is true 
in a remarkable way in the mass of 
cells that form a complex organism. At 
an early stage in the development of 
the embryo of a frog, for example, a 
portion that would normally become 
skin may be transplanted to the brain 
region, and it will become brain. In 
a similar way the fate of various parts 
may be completely changed. Zoologists 
have studied this phenomenon with ex- 
treme care, and they have discovered 
that an organizing influence pervades 
the living, developing structure. It dom- 
inates the structure, determining growth 
in an orderly fashion and compelling 
cells to become what they should be- 
come in accordance with the needs of 
the functioning whole. 

Perhaps the bearing of all this upon 
the enigma of personality is beginning 
to appear. The psychologists left us 
with personality shredded into parts, 
and parts of parts— and they couldn’t 
put Humpty Dumpty together again. 
But now we catch the glimmer of a uni- 
fying principle that ought to shine with 
much light as one traces it through high- 
er orders of nature. A little knowledge 
of human physiology offers an insight 
that ought to prove illuminating. One 
need only take into consideration the 
amazing balance of functions in the 
body to realize that it is something more 
than a collection of working parts. One 
may select any single function and show 
that it influences every other one, and 
is influenced by them. Digestion, as- 
similation, excretion, circulation, respi- 
ration, functioning of ductless glands, 
liver, and kidneys— processes so in- 
volved in reciprocation that explanation 
becomes lost in the simple, and finds it- 
self only when it turns to the complex! 
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Explanation, here as elsewhere, must 
be discovered in a principle of organi- 
zation that emerges from a maze of 
functions, and upon their diversity be- 
stows an ordered unity and wholeness. 

Psvchology itself, in some of its re- 
cent phases, is yielding to these prin- 
ciples of oiganizaliun. The Gestalt 
school and the new purposive behavior- 
ism aie Compelling a radical revision of 
dominant structural and mechanical the- 
ories — psychologies of pieces and parts. 
.Analysis of the behavior of rats and men 
had given us a picture composed of 
fragments, and we thought the frag- 
ments were the last word. Now we are 
beginning to see, like workers at a jig- 
saw puzzle, that the ideally complete 
picture governs the function of each 
part from the beginning. 

Thus, by the aid of much science and 
some philosophy, is personality restored. 
It turns out to be a real something pos- 
sessing a kind of unity. This conclusion 
offers no consolation to simple people 
and mountebanks who have talked of 
peisonality as if it were a center of 
magnetism, a mysterious well of power, 
nr a secret of the mind which, if you 
hut possess the key ( price 25 dollars), 
will lead to success in business and love. 
No; the unity that is personality is the 
unity produced by parts existing to- 
gether in functional relationships. For 
in such case we have something more 
than a mere collection of parts. Mutu- 
ally. the parts have created a piinciple 
of organization that extends throughout, 
and the effect is unilicatiun. This is per- 
sonality. 

T he parts thus organized are not 
mechanical, like those of a machine 
—not like wheels, bearings, cylinders, 
cogs. They are psychological; emotional 
dispositions, habits, social attitudes, 
temperamental characteristics, ways of 
meeting various situations, active in- 
terests, moral behaviors, esthetic sensi- 
tivities. fears, timidities, forms of self- 
assertion, and what nut. These terms 
all indicate functions of behavior that 
may, upon this, that, and the other oc- 
casion, be identified in persons. They 
may he identified separately but they 
are Inter-related in fact. They are parts 
of behavior in the same sense that pe- 
culiar sequences of steps are parts of 
a complicated dance. The sum and sub- 
stance of it is that each peculiarity of 
hehaviur is what it is largely by virtue 
of tlie character of the others, severally 
and collectively. 

All in all, we have a synthesis which 
is personality. Its effect and visible evi- 
dence is the familiar impact of an indi- 
vidual, In this, no two people could 
possibly be alike. Obviously, it is not 
susceptible of measurement. And it is 
not a thing responsive to the hocus-po- 
cus of platform psychologists or mystic 
cultists. 
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Olll Weatlier IllflucnCGfl by tbe Stratosphere . . . phere and to obtain information that 
jv j. rn • . can be put to practical use. 

Itaoio Iransmitters Anenored at High Altitudes to The method generally in use today 

C I /A rpi 1 ri . the secrets of the upper 

bend Out liiennometer and Barometer Readings air is to attach weather instruments to 

a balloon, which is then set free. When 


P RIOR to the close of the 19th Cen- 
tury, weather observations were 
confined largely to conditions close 
to the surface of the earth. In 1899 a 
pioneer French meteorologist Teisserenc 
de Sort, made the announcement that the 



Radio transmitting equip- 


the balloon reaches a certain altitude, 
opinion was expressed as long ago as it bursts because of decreased external 
1911 by W. H. Dines, a British scientist, pressure and the instruments descend to 
that all the atmospheric disturbances earth, their fall broken by a parachute, 
close to the surface of the earth are due While this method has contributed 
to the influence of the stratos- 


phere. 

Explorations of the upper 
air mass, as undertaken by 
de Sort, among others, paved 
the way for a systematic 
study of the stratosphere and 
its effect upon the climate. In 
an attempt to gather weather 
data at points far above the 
surface of the earth, de Bort 
made use of sounding bal- 
loons as far back as 1892. 

During the present century 
this type of work has been 
carried on consistently, fre- 
quently with the assistance of 
airplanes, flights of which, 
however, are severely limited 
by mechanical considera- 
tions. Only by means of 
sounding balloons is it pos- 
sible to penetrate the stratos- 



Temperature decreases as altitude increases 


ment is in wicker basket; 
balloon gondola at center 

temperature decreased at a 
fairly uniform rate as alti- 
tude increased and that this 
fall in temperature ceased at 
from II to 18 kilometers 
above the surface of the 
earth. The zone above this 
height is called the “stratos- 
phere,” and the lower region 
in which temperature de- 
creases with height is called 
the “troposphere.” 

Since the turn of the cen- 
tury, important progress has 
been made in predicting 
weather conditions, and par- 
ticularly has this been true' 
during the past decade, 
thanks largely to the rapid 
development of radio com- 
mmucation. The importance 
of the stratosphere and the 
role which it pkys in the 
Weorological research is 
wdl known ' to . pr^t-day 
stodwto d tbe, The 

.'M 
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Star-shaped wheel is below radio 
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greatly to the collection of- 
weather data, it has several 
disadvantages. If the instru- 
ments are recovered imme- 
diately the data will he of 


maximum importance. Very 
often, however, there is a d^ 
lay in the return of the in- 


struments by the finder, as 
frequently a balloon will have 
drifted many miles from the 
point of release. Furthermore, 
while great heights have oc- 
casionally been reached by 
free sounding balloons, the 
greater the height, the great- 
er the disadvantage, because 
the balloon will drift to a 


greater distance from the 


point of release. 


At Trappes Observatory in 
France experiments have re- 
cently been conducted with a 
captive balloon equipped 
with a -new type of radio 
transmitter which continual- 
ly sends out signals, making 
possible a constant check 


upon changes in atmospheric 




From Captive Balloons 


conditions at high altitudes. 
The first record of this type of 
work is dated March 3rd, 1927, 
when a balloon carried a baro- 
meter and a thermometer to the 
stratosphere and kept in con- 
stant touch with a ground re- 
ceiving station by means of 
an automatic transmitter. Since 
then experiments have been con- 
ducted to further the flexibility 
^of this means of weather data 
" collection by officials of the Na- 
tional Bureau of Meteorology of 
Itlie French Government. 

E ^' SSENTIALLY, the radio 
sounding equipment con- 
sists of two recording devices 
and an automatic radio trans- 
mitter. A metallic coil expands 
and contracts with changes in 
temperature and a sealed cap- 
sule acts in the same manner 
with changes in barometric 
pressure. The barometric 
changes cause radio signals to 
be sent out, while changes in 
temperature vary the space be- 
tween signals. Working along 
these principles, the French 
scientists have perfected a light 
and compact radio transmitting 
system which has been carried 



arrow) that sweeps over the edge 
of the platform, making a com- 
plete circle. As the guide en- 
counters in successive periods 
one of the arras or a prong of 
the metallic fork, an impulse is 
transmitted which is registered 
at the receiving end by either a 
straight or a wavy line. The 
movement of the guide is sup- 
plied by a clock which at the 
same time rotates another metal 
disk shaped like a star with ten 
points. This is parallel with the 
“exploration platform” and re- 
cords the angles of both arms. 

The star-shaped wheel rotates 
between the plates of a small 
condenser, the latter being con- 
nected in the plate circuit of 
the transmission tube. The pas- 
sage of each spoke, therefore, is 
translated into a modulation, 
and the circuit is so arranged 
that transmission stops momen- 
tarily when the “guide” comes 
in contact -with one of the two 
arms or one of the four prongs 
of the metallic fork. 

The radio transmitter itself 
consists of a conventional oscil- 
lating circuit in which a single 
vacuum tube is operated by dry 
cells. When the impulses are re- 


to heights of 14,000 meters by 
means of a captive balloon and sta- 
tioned at that point for days at a time. 

In the equipment which is illustrated 
on these pages there are a fixed index 
and two rotating arms which control the 
radio transmission. The position of these 
arms governs radio inpulses which are 
received by the ground station and re- 
corded on a moving paper tape. The 
equipment is so arranged that it will 



The fork-shaped contact piece on 
the "exploration platform.” The 
operation is explained in the text 


Above: One of the captive 
sounding balloons ready for 
release. In the fabric gondola 
is the radio transmitting ap- 
paratus that will send contin- 
ual reports to the ground 
station. Right; Several sec- 
tions of the tape record made 
at the radio receiving station 


a 


transmit simultaneously records of both ceived by a conventional receiving set 
temperature and pressure. The coil and at the ground station, the signals are 
capsule mentioned above are so con- fed into an oscillograph which registers 
nected mechanically that they cause the impulses on a moving paper tape, 
their corresponding arms to move in the shape of straight and wavy lines, 
around a single vertical axis. As shown A sample record is reproduced here- 
in one of the sketches, each arm de- with, showing wavy line records for 
scribes a definite arc upon a so-called barometric pressure and the straight line 
“exploration platform.” On this plat- records for temperature, 
form there is a stationary piece of metal One of the greatest advantages of this 
shaped like a fork with a handle and French system of nreteorological re- 
four prongs (FO, FI, F2, F3, F4) . The search lies in the use of a captive bal- 
arc between FO and FI is covered by the loon which, held by its light yet strong 
barometric arm, and arc F4, FO by the silk cable, can, under ordinary circum- 
thermoraetric arm. Then there is a stances, remain at high altitudes for long 
“guide” (indicated in the sketch by an periods of time. 
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Smoke Out Thieves 

I T is now possible completely to frustrate 
thieves and recover messenger bags con- 
taining valuables within a few seconds 
after a holdup occurs. 

The messenger hands over the bag with- 
out resistance! Yet, in less than a minute, 
the bag is recovered, its contents intact 
and unharmed; and the thief is appre- 
hended. 

This protection is alforded by the Trace- 
krm messenger bag in which is a special 
noise- and smoke-producing shell. 

The Tracelarm shell is a sealed, self- 
contained unit with a series of four .4-5- 
caliber blank cartridge noise-loads giving 
four rapid detonations and charges of 
tracer-smoke that issue without interrup- 
tion for three or more minutes. The shell 
is equipped with dual-ignition to insure 
positive operation, and the safety fuse pro- 
vides a silent delay period of 10 seconds 
before discharge of alarm or smoke. There 
are no batteries or other delicate elements 
to require attention, and the shell will re- 
main in first-class working condition for 
three years. 

Tracelarm messenger bags are simple 
and easy to handle. A safety key locks the 



Little does the "thug” know that 
a loud alarm will soon be sounded 


Conducted by F. D. Me H U G H 
Contributing Editors 
ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

D. H. KILLEFFER 
Chemical Engineer 



To his surprise, gun shots are heard, 

and a yellow smoke screen appears 

alarm mechanism when the bag is nut in 
use. 

Concealed between the handles of the hag 
is a fine wire cable with a loop that slips 
over the messenger’s forefinger. This cable 
operates the trigger mechanism within the 
bag, and its length permits ample free move- 
ment. 

Should the bag be snatched or taken from 
the messenger, the loop tightens upon his 
finger, and the wire pulls away from its 
connection within the bag. This movement 
instantly closes the automatic inside lock 
and also trips the alarm mechanism — with- 
out sound. 

Ten seconds later the alarm starts. Four 
detonations in rapid succession are fol- 
lowed immediately by two streams of tracer- 
smoke, proceeding from outlets in the bot- 
tom of the bag. The distinctive yellow smoke 
is readily visible for a long distance. This 
smoke is not injurious and does not con- 
tain tear gas or obnoxious elements. 

Discharge outlets in the bottom of tlie 
bag are concealed by a leather cover which 
comes off when the alarm operates. No dam- 




age can occur to the bag or its contents as 
a result of this discharge, and the hag can 
be refitted with a new Tracelarm shell. 


ELECTRON 

A SINGLE "atom of electricity” 
— a single electron— can be de- 
tected by the "Geiger-Mueller coun- 
ter.” So small is the amount of 
electricity carried by a single elec- 
tron that an ordinary 10-watt elec- 
tric light bulb requires a billion bil- 
lion of them every second to keep it 
lit. 


Skin Writing 

S KIN writing, an unusual phenomenon, is 
rare among human beings— so much so. 
in fact, that those e-vliibiting this peculiar- 
ity hire themselves out, at times, for side 
shows at circuses. 

Dermographia, as skin writing is known 
technically, is due to a hypersensitive condi- 



tion of the individual toward some source of 
irritation. This may be found in the form 
of a drug or some mechanical agent which 
induces an urticarial reaction due to fric- 
tion of the rough object with the superficial 
layers of the skin. 

Just as some individuals are sensitive to 
certain foods or the poflen of various flow- 
ers, BO is the skin writing person reactive 
toward pressure or frictional effects. Other- 
wise the individual is perfectly no rmal. 
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A fine example of dermographia 

The theory that is held by most authori- 
ties for this extraordinary condition is simi- 
lar to that which explains other idiosyncra- 
sies, namely that of anaphylaxis. This im- 
plies that the skin of such individuals mani- 
fests hyper-susceptibility to an irritating in- 
^Hiience. How this may be relieved, medical 
science is not yet prepared to state.— Fro/. 
I'ictur Lewitus. 


Flavor From Wood 

A CANADIAN paper company is prepar- 
il ing to manufacture vanillin, the flavor- 
. ing principle of vanilla bean.s, from sulfite 
■ liquor obtained as a by-product in its paper 
manufacture.— H. K. 

Artificial Sea Water 
Test of Concrete 

A MINIATURE ocean with artificial sea 
water and electrically controlled tides 
is an important part of the equipment in 
the research laboratory of the Portland 
Cement .Association in Chicago. This Lilli- 
putian ocean was created as a means of 
studying the effects of continuous e.\posure 
of concrete to sea water. 

The apparatus includes two ll-foot tanks 
of concrete, filled with water of the same 
chemical composition as sea water except 
that it is four times as concentrated. Elec- 
tric pumps circulate the water and give the 
effect of tides. Every 2-1 hours it's high 
tide in one tank and low tide in the other. 
The rise and fall is one foot. 

Small reinforced concrete piles of varying 
’'quality are placed in the tanks and daily ob- 
servations made of their behavior. The 
depth of penetration of the salt water is 
checked by daily tests with extremely 
delicate electronic meters. 



Each test specimen contains many elec- 
trodes in pairs. An electric current of the 
intensity of one milli-ampere is passed be- 
tween pairs of these electrodes. 

Tlie instrument readings record the 
amount of resistance to the flow of current 
in several directions and in various parts 
of the test specimens. That shows the pene- 
tration of the salt water. 

The tests will continue for years. The 
concentration of the water and the longer 
period of alternate immersion and drying 
out afforded by the 24-hour tide cycle in- 
stead of 12 as in the natural ocean, gives a 
more severe test than in actual practice. 

“’Sea walls of concrete have been in ser- 
vice 34 years and more without deteriora- 
tion,” E. C. Shuman, research engineer in 
charge of these tests says. “In contrast to 
the rare instances of the disintegration of 
concrete after long immersion in sea water 
are many instances of even greater age that 
show no deterioration. The reason for the 
greater life is no doubt largely due to the 
liigher quality of concrete used and the 
better methods of placing and curing. 
These tests will give us more precise data 
on the factors which promote a longer life 
to concrete exposed to sea water.” 


laundry MARKS 

T AUNDRY marks, Invisible by 
ordinary light, arc perfectly legi- 
ble in the bundle-wrapping room 
equipped with ultra-violet lamp. 
The mark fluoresces under light 
from this lamp. 


Living Teddy Bear— 
the Ko.ala 


I F the bored little fellow in our illustration 
—an Australian koala, or native bear- 
realized what he is up against, he might not 
be so nonchalant and ho-hum-ish. For like 
other members of the southern continent’s 
unique and distinctive fauna, he is threat- 
ened with extinction as a species. Valued 
fur his fur, pursued recklessly for “sport,” 
he has been shot almost out of existence. 
One active human friend he has, Noel Bur- 
net, who at his own effort and expense es- 
tablished Koala Park, near Sydney, N. S. W, 
But funds are lacking to keep up the work 
of conservation and Australian statesmen 
see no way of supplying the desperately 



Tired? 


needed appropriation to take ovei the park 
into public ownership. Koalas cannot even 
be exported from Australia because they 
will starve if deprived of the leaves of the 
one eucalyptus species that they feed on. 
Most regrettably, these little living Teddy 
Bears would seem to be traveling the unre- 
turmng road— “going west.”— Science Ser- 
nce. 


Iodine in Water, Best 
Antiseptic for Cuts 

T he best antiseptic for treating wounds, 
cuts and abrasions is a solution of iodine 
in water. This is the conclusion of Dr. Rob- 
ert N. Nye of the Mallory Institute of Pa- 
thology, Boston City Hospital, who has com- 
pleted a series of experiments on certain 
commercial and non-commercial solutions 
ordinarily used as antiseptics for minor 
wounds and for irrigations. 

Four solutions containing iodine, seven 
containing mercury, two containing chlo- 
rine, and three miscellaneous solutions were 
tested at the same time. On the 16 antisep- 
tics five comparisons were made: (1) bac- 
tericidal activity, (2) bactericidal activity 
in mixtures containing 50 percent horse 
serum, (3) diffusibility, (4) toxicity, and 
(5) cost. 

The antiseptics that did not measure up 
as well as iodine included: Mercurochrome, 
Hexylresorcinol, Listerine, Pepsodent, Zon- 
ite, and others. 

The results are given in the Journal of the 
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American Medical Association. “The su- 
periority of iodine as an in vitro t in a glass) 
antiseptic is obvious.” slates Dr. Nye in the 
medical journal. “The bactericidal .strength 
of any iodine solution is directly propor- 
tional to its free iodine content.” Iodine was 
the only antiseptic of the senes that re- 
tained Its bacteria-killing power in the pres- 
ence of an equal amount of serum. It pos- 
sesses a high degree of penetration and is 
not unduly to.xic for human white blood 
corpuscles. Dr. Nye declares. In dilutions 
suitable for their particular purposes it is 
inexpensive. 

Dr. Nye asserts that some opposition to 
the use of iodine has developed because it 
is usually employed as the standard (7 per- 
cent) or half strength (3..5 percent) tincture. 
Sncii a solution is painful to apply and is 
irritating to the tissues, partly as a result 
of its high iodine content and partly be- 
cause of the alcohol. Iodine in a solution of 
water rather than of alcohol can he used to 
advantage, he says. A 1 percent or even a 
0.5 percent aqueous solution can be used 
for wounds, cuts, abrasions, and irrigations. 
Science Senice. 


PopuLAKiziNG Water 
Flying 

T he recent New York Aviation Show 
was the first held since 1930. Transport 
planes were too big to take into Grand 
Central Palace, and war clouds over 
Europe have so impressed the need for se- 
crecy on our governmental authorities that 
no new Army or Navy planes were shown. 
But even without such exhibits the Show 
proved entirely successful, thousands of 
people visited tlie show, there was a con- 
stant stream of interesting events— and, 
what from the point of view of the industry 
is better still, a large number of airplanes 
were sold, with cheeks passed over in pay- 
ment of deposits riglit on the floor. In all 
probability the National Aviation Show will 
become an annual event, just as is the 
Automobile Show or the Motor Boat Show. 
And so it should be. 

Not the least benefit of the National 
Aviation Show was in indicating how water 
flying could be made more popular. Cities 
in the United Stales do not, as a rule, have 
conveniently located airports. New York 
City, for example, has to place its main re- 
liance on Newark, New Jersey, to the con- 
tinued disgust of its worthy Mayor, Fiorello 
H. La Guardia. But almost every American 



A standard Waco biplane fitted with 
the amphibious float gear described 


city. New Yoik included, has a river or a 
lake front close to its very heart. Therefore, 
the now widespread practice of building 
seaplane ramps under municipal auspices 
is most desirable. 

It is also desirable that there should be 
available machines that can use land or 
water and can operate in summer or winter. 
The engineers of Edo Aircraft have made 
a notable contribution in this regard by the 
development of an amphibious gear for 
use in conjunction with a twin float sea- 
plane. The amphibious float gear, exhib- 
ited to the public for the first time at the 
Show, attracted much favorable comment. 
The gear is shown in the sketch, and in ap- 
plication to a standard Waco biplane in 
the photographs. 

Each of the wheels of the main amphi- 
bian landing gear is supported by a pivoted 
yoke, which connects through a Bendix 
shock strut to a small crank concealed un- 
der the deck of the float. An exposed shaft 
placed transversely between the two floats 
is rotated from the pilot’s cockpit by a 
worm gear drive and in turn operates in 
unison the two cranks placed in the float, 
turning them through an arc of 190 de- 
grees. Thereby the wheels are retracted 
wholly within a well in the floats through 
an aperture in the bottom. Adequate wheel 
brakes are provided. The wells in which 
die wheels are carried are made completely 
airtight so as to provide a “diving bell” 
effect and to insure that none of the flotation 
or buoyancy is lost. It will be noted that 
a secondary step is placed ahead of the 


wells so as to shield the bottom openinas 
from water interference. 

Tests have shown quite definitely tfiat 
with wheels retracted, or even removed, the 
machine can be handled successfully as a 
conventional two-float seaplane. With wheels 
down ordinary landplane qualities are 
available. 

Space considerations will not permit 113 
to describe the ingenious manner in which 
the water rudder shown on the right side 
of the sketch operates, nor how it is brought 
out of the way for land-plane use. The rear 
four feet of the float are hinged against 
a shock absorber; the result is that a large 
tail wheel for land-plane operation is elim- 
inated and a small roller suffices, placed at 
the transom, as the extreme rear portion 
of the float is called. This roller is not shown 
in the sketch. 

The engineers of Edo Aircraft are to be 
liigbly complimented on their skilful aajj 
simple addition to the po‘;sibilitles of water 
flying. — A, K. 


“Hindenburg” Sailings 

T he German airship Hindenburg, short- 
ly to begin her 1937 flights, seems to 
have settled into a routine of transatlantic 
crossings that will make air history. 

The Hindenburg s flights between Frank- 
fort or Friedrichshafen and Lakehurst, New 
Jeisey, will commence with her take-off 
from Germany on May 3, to be followed by 
departures on May 11 and 21, June 1. 11, 
and 22, July 2 and 13, and August 3. The 
airship will leave Lakehurst on May 6. 14, 
and 24', June 4, 14, and 25, July 5 and 16. 
and August 6 . 

Later flights of the Hindenburg will be 
announced as soon as plans are completed 
abroad. 

To Lessen the Chance 
OF Transport Accidents 

I NNUMERABLE theories have been jro-^ 
pounded as to the cause of the recent 
series of accidents on the airlines. They 



Drawing of the Edo float gear, showing wheel and rudder positions 



were not due to a single physical source, 
nor to a single group or organization of 
men. ¥e have quite definite theories our- 
selves as to these accidents, but prefer to 
leave discussion to the Safety Conference 
being held, as these notes are written, in 
Waslrington, between the operators and the 
Air Commerce Bureau. 

There is, however, one device whi^h' 
should certainly be put into sefvioe;#) 
every airliner in the country and that b 
the shielded, static-proof antenna. Aft® 
two years of research and experimentation 
the engineers of United Airlines have t^n-_ 
quered a weather and radio problem 
has annoyed operators since the very fir# 
use of plane-to-ground radio communica-’ 
tion. 

The antenna consists of a circle of copper 
,'A>rh% feet in diameter, in which are 
"'i yfed lQQ feet of antenna w irn— longer 
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Ring antenna for aircraft 


llian the slandaid straight -wire antenna 
commonly carried on the airliners. As shown 
in the photograph, the anti-static antenna 
is mounted in the nose of the airplane. The 
copper tube shields the antenna from snow 
or rain static, and allows uninterrupted in- 
ception of radio beam signals. Further, the 
small cupper tube fur static shielding aho 
eliminates the difficulty of “icing-up” en- 
countered with the straight wire antenna. 

The new antenna is to he installed on all 
of the 50 twin-engined transports of United 
-Airline.s. — A. K, 


A Splendid Amphibian 

F or the piivate flyer of ample means, 
there is nothing more satisfying than 
the ownership of an amphibian of the 
flying boat type. Types of amphibians for 
private use are unfortunately few in num- 
her and the Fleeiwings Sea Bird was wel- 
comed heartily at the recent Aviation Show. 
Built entirely of eonosion-resisting high- 
strength stainless steel, the Sea Bird pre- 
.seuted a splendid silvery appearance. It is 
rather surprising that stainless steel has 
not been widely employed in American air- 
plane construction. If a machine is specially 
designed for the use of stainless steel, it will 
' give the same strength for a given weight 
as one designed in aluminum alloy and 
avoid the labor and annoyance of thousands 
of rivets. Stainless steel can he electrically 
spot welded. 

The Sea Bird has the fullest modern 
equipment, splendid accommodation for 
four occupants, and with its 52 gallons of 


gasoline (carried in seamless, welded tanks 
of stainless steel placed in the wings) pro- 
vides a range of 450 miles. The gross weight 
is 3450 pounds and the weight empty is 
2320 pounds, which is low for an aircraft 
of this size and type. With a 258 hoise- 
power Jacobs engine, the Sea Bird has a 
top speed of 150 miles per hour, and can 
he operated as a flying boat or as a land 
plane with equal ease. The excellent pei- 
furmance of the ship is in part due to the 
excellent aerodynamic design, but the hy- 
draulically operated retractable landing 
gear contributes to the efficiency. When the 
struts are raised they disappear completely 
within recesses in the hull; only the wheels 
remain as partial protrusions, and these are 
so covered by fairing that they themselves 
contiibule to the lift. — A. K. 


Do Pilots Fake 
Position? 

A mong other points of importance dls- 
. cussed at the Washington Air Trans- 
port Safety conference were the two 
questions: Are pilots forced to “go through," 
whatever the weather? Do pilots disobey 
orders and fake positions? 

In answer to the fiist question, only one 
case of a pilot being over-ruled was dem- 
imsirated in the whole history of air trans- 
port. 

The question of “position faking” by 
jiilnts was not so easily dealt with. To meet 
this problem a new instrument will be put 
into service to make pilots “altitude con- 
scious'’ and to check whether they really 
H\ at [irescrihed altitudes in foggy weather, 


or whether when they see a break in the 
fog they come down to dangerously low 
levels. 

This instrument, known as a “flight re- 
corder"’ and weighing scarcely more than 
a pound, will be suspended in the baggage 
compartment or some other convenient part 
of the airliner and be set in operation at 
the beginning of each flight. One stylus will 
trace in ink on a flat card the height main- 
tained at all times for a period of 8 hours. 
In this respect the instrument is really a 
liarngraph or recording altimeter. Another 
stylus will be connected ivith the plane’s 
ladio-lieacon receiver, recording when and 
for how long the radio beam is used. 

Thus tlie “flight recorder” will be an in- 
fallible check on the pilot’s position at all 
limes, both as regards altitude and route. 
It should be a great aid to safety.— zl. K. 


Silicon Impregnation 
OF Steel 

A new process gives high acid resis- 
tance to iron or steel parts by impreg- 
nating their surfaces with silicon. The oper- 
ation is somewhat similar to the case- 
hardening of steel by carbon, but the result 
is a case containing as much as 14 percent 
silicon which is highly resistant to corro- 
sion by acids. Finished parts are treated 
and show a change of dimension of the or- 
der of only one or two thousandths of an 
inch. High-silicon steels and irons are much 
used for their extiaordinary resistance to 
acid conosion, Because of their extreme 
hardness, these alloys have had to he cast 
in final form since machining has been 




impractical. The new method of silicon im- 
pregnation of macliined parts widens the 
utility of this higlily resistant material.— 
D. H. K. 


Condor Following 
the Dodo? 

T o keep the giant California condor 
from the same fate that befell the 
dodo, the passenger pigeon, the great auk, 
and the heath hen, Forest Service officials 
of the United States Department of Agri- 
culture are trying to preserve the last re- 
treat of this bird. 

Frequently seen circling the craggy peaks 
of California’s mountain ranges not so many 
years ago, the giant bird gradually has re- 
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treated until its only kno^vn habitat now is 
in the Los Padres National Forest of Cali- 
fornia. 

The National Association of Audubon 
Societies assisted the Forest Service last 
year in gathering information about the big 
bird and its habits. In a recent report to 
the societies, Cyril S. Robinson, Associate 
Forester, said that "the bird is so consti- 
tuted as to be handicapped by the v’ery 
factors that make for its magnificent im- 
portance. 

“Its size,” he declared, “calls for space 
and easily accessible landing places. The 
peculiar conditions that must make up its 
permanent place of abode, and the fact 
tliat it returns to the same place to nest and 
roost year after year, are a few reasons 
that make it so important that the situa- 
tion does not change for the worse.” 

The condor has diminished largely be- 
cause of its eating habits, Mr. Robinson 
avers. It lives upon canion, particularly 
the flesh of large animals. Back in the days 
when a cowhide was worth more than a 
eai'cass, the condor was supplied with plenty 
of food. More recently food conditions have 
become a problem. 

The Forest Senice is planning to pro- 
vide undisturbed roosting and nesting places 
which will have an elevation sufficient to 
provide timber, and opportunities for bath- 
ing and drinking. The study indicated that 
complete isolation and proper protection 
from forest fires and invasion of people are 
necessary' if the condor is to survive. 

Why Not Long Ago? 

A mong other improvements in automo- 
. biles this year is one which seems so 
obvious that it is strange manufacturers did 
not adopt it long ago. This is the wider front 
seat, which has been offered by practically 
all makers this year. The accompanying 
photograph, from the manufacturer of 
Hudson and Tenaplane cars, boasts a 55- 
inch front seat, the demonstrator showing 
tliis by means of a “yard” stick of that 
length. 

Gratuitous advice is seldom welcome. 
However, we cannot resist the temptation 
to emphasize by repetition the fact that this 
is an obvious improvement. As a matter oi 
fact, there seems no good reason why seals 
cannot be even wider than they are at 
present, for, in our humble opinion, the out- 
side running board is a more or less useless 
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appendage. Cars could easily be designed— 
as some have been in the past — ^with the 
front doors meeting the edge of the running 
board flush and with the necessary step-up 
inside the door. Surely the designers could 
make this change appear fully as artistic as 
anything being built today. — Editor, 

A Correction 

A n error in the original typing of Mr. J. J. 

Pelley’s article, “Progress on Rads,” in 
our FebruaiT issue, inadvertently slipped 
past the editors despite the fact that Mi. 
Pelley wrote us in plenty of time requesting 
the correction. We sincerely regret the fact 
that this went through m incorrect form. 

In Mr. Pelley’s article, on page 82, line 
13, the statement was made that . . for 
each ton of coal consumed in freight service, 
the railroads hauled 8^4 gross tons one 
mile.” The word “pound” should have been 
substituted for “ton” so that the statement 
would read . . for each pound . . .” 

’Round and ’Round 

T he popular belief that you never get 
anywhere going around in circles is be- 
ing disproved at the Arlington testing lab- 
oratories of the United States Bureau of 
Public Roads, where two automobile wheels 
rotating on the surface of a small circular 
track are revealing the relative stabilities of 
various low-cost road smfaces. There are 


mounted on the ends of a centrally pivoted 
steel beam which can be driven at three 
speeds, the maximum being nine miles per 
hour. 

The track itself, laid in a concrete trough, 
is approximately 37 feet in circumference. 
18 inches wide, and has a mean depth of 
12% inches. Distribution of the “traffic” 
over the width of the surface during com 




The wheels go ’round and ’round, testing low-cost road surfaces in the labora- 
tory of the Bureau of Public Roads. Above: A part of the track, showing wear 


two of these set-ups, one indoors and the 
other out, with five or six sections of differ- 
ent bituminous mixtures making up the 
surface over which the wheels rotate. 

Tests are made of one variable factor at 
a time, sach as the quantity or the consis- 
tency of the bituminous mixture, and are 
run until the relative wear on each section 
reveals the comparative stabilities which re- 
sult with regard to the several circumstances 
of the variable. The wheels, which exert a 
force of 800 pounds on the road surface, are 


paction is made possible by shifting the 
pivotal point of the steel beam back and 
forth by means of a hand-operated wheel, 
or, in order to accelerate the tests by simu- 
lating conditions of high traffic density, the 
pivotal point may he set off center so that 
the wheels travel in two concentric lanes 
five inches apart. 

The surfaces may be tested dry or flood- 
ed, or the subgrade, which consists of gravel 
or crushed stone, may be kept moist by the 
capiUary introduction of water throng the 
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new kino’dom ol music 


ioruou tiw 


jMij tfiejMiw. A concert organ for 
tlie home 


I F YOU play the piano even a little, the 
Hammond Organ opens for ton a veri- 
table new wonderland of music. For on the 
Hammond the touch of your finger sum- 
mons forth not just a single lone color, but 
an infinite variety of lovely organ voices. 

At the keyboard of this remarkable in- 
strument. you give your favorite melodies 
new, exquisite depth and richne.ss. The 
simplest tunes are inspiring to yon — thrill- 
ing to those who listen. 

AH the varied voices 
of the organ — strings, 
reeds, diapasons— are 
at your command. Yon 
shift from one to an- 
other to suityourmood. 

Andthisnew kingdom 


of organ music is now for the first time 
within the reach of families of average in- 
come. Producing the full tone range of the 
concert organ, the Hammond costs no more 
titan a fine piano, fits into any living room. 

See and hear the H.imraond Organ at 
the showrooms of any of our dealers — piich 
one the leading musical merchant of his 
community. You will find .an organist glad 
to play for you. He will demonstrate to 
you, also, how easily the 
Hammondcanbeplayed 
by anyone who know’s 
the piano. Consult your 
telephone directory . . . 
or write to The Ham- 
mond Organ, 2*f4.a N. 
Western .Ave., Chicago. 



FITS m A 

FOUR-FOOT SQUARE 

Originating tones l>> electrical im- 
pulses. the Hammond Organ re- 
quires no pipes nor reeds. The 
spinet-like console and the bench 
occupy only a four-foot square in 
your Ih'ing room. The tone cabinet 
can be placed anywhere. The 
Hammond can he carried easily by- 
two men and is detailed by merely 
connecting it to an ordinary elec- 
tric outlet. 


ilOOGe/mh 
uAeifm Vamf7mJ...ltcs 
an appirtfimiedmitim 



q250 


and up f.ob. Chicago 
-—slightly higher for 
large installations 


today, less than two years after its introduction, the HAMMOND tS THE LARGEST-SELLING ORGAN IN THE WORLD 
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lower part ol the inner wall of the track. 

From the effects produced on the test 
specimens by these revolving wheels, which 
travel about 8000 miles per year, engineer- 
ing improvements are being developed 
which the motorist will realize in the con- 
struction of better higliway.s. 


“Painting” a Bridge 
WITH Metal 

T he problem of protecting steel bridges 
against brine drippings has increased 
steadily since refrigerator cars were first 
placed in service until today it is one of 
the major maintenance problems on many 
railroads. A recent issue of The Metalbzer 
makes this comment in discussing a report 
of Mr. B. R. Meyers, Asst. Gen. Bridge In- 
spector of the Chicago and Northwestern 
Railroad. On roads carrying heavy volumes 
of such traffic, track fastenings are destroyed 
in half the normal life secured elsewhere, 
while the damage on bridges is illustrated 
by the fact that a single road is now com- 
pleting a program of bridge repair and re- 
newal involving the expenditure of more 
than 1.000,000 dollars, made necessary' sole- 
ly by this form of corrosion on a limited 
mileage of its systems. 

Mr. Meyers mentions in his report cer- 
tain tests of metallizing which were carried 
out on a Canadian railway where one gir- 
der of a deck plate girder span was metal- 
lized and the other was spray-painted. 
Metallizing, as most of our readers know, 
consists of spraying molten metal onto a 
surface, the metal, in the form of wire, being 
fed automatically into a reducing flame 
where it is melted, atomized, and projected 
onto a surface by means of a suitable air 
blast. 

Using as an example the expenditures on 
tlie special test job mentioned, Mr. .Meyers 
says he believes that metallizing appears to 
have merit. The initial cost of metallizing 
is high, as a very tliorough job of sand 
blasting is necessary for a proper bond. On 
an annual-cost basis, however, it can be 
compared with other types of protection, as 
it is expected that under severe conditions 
it will give protection for 20 to 25 years. 
One of the many advantages of metallizing 
is that, regardless of the thickness of the 
cost required, it can be applied at one time. 
Thus the injurious effect of water or cinders 



Installed on the Union Pacific’s 
crack train "Challenger,” this elec- 
tric water cooler by General Electric 
does away with the old method of 
icing drinking water. No longer 
need porters bring in chunks of ice, 
of doubtful purity and cleanliness, 
and put it in or around tanks of 
drinking water. Foot pedal opera- 
tion adds to passenger convenience 


falling on fresh paint or of dragging ties 
hack into place before paint is dry is elim- 
inated. 

A tabulation of the cost in the test shows 
that including labor, sand blasting and ma- 
terials for painting the entire structure with 
three coats of paint totals 17 cents per 
square foot; metallizing the brine sections 
only with .009 inch zinc coat, 55 cents a 
square foot; and metallizing the entire 
structure with .003 inch zinc coat, 43 cents 
per square foot. 

Railroad Crossing 
Bump-Stop 

T he problem of providing automatic 
stops for railroad grade crossings to 
prevent crashes between automobiles and 
trains has long occupied the attention of 
engineers and designers. Many ingenious 
mechanisms have been produced, but most 
of these in the past have lacked adapta- 
bility in certain respects. A new one, an- 
noimced by the Evans Products Company, 
does a positive job of notifying the driver 
of the oncoming automobile that a train 
is due at the crossing. 

This device consists of a hollow frame- 


APRIL 


MORE EFFICIENT 
LOCOMOTIVES 

{Continued from page 225) 

and by a streamlined Pennsylvania Rail- 
road locomotive built for similar service. 
Both aie standard Pacific type locomotives 
and are fully shrouded. These high-speed 
trains hate thus far been extraordinarily 
popular and are apparently profitable. 
Whether in the long run their motive power 
will be Diesel engines or steam locomotives 
remains to be seen. There is a limit to their 
number for, taking all factors into consider- 
ation, it seems probable that only about 
one tenth of the mileage of the country is 
now suitable for such liigli-speed operation. 


work of cast steel sunk into and across the 
highway. It is hinged so that, upon the ap-' 
proach of a train, it swings up into the 
roadway to present a barrier QV) inches 
high on the road surface. Should the auto- 
mobile driver fail to notice the lights that j 
are set against him and the “stop” sign on 
the barrier itself, he bumps into this banier i 
with such force that he cannot fail to he j 
warned. ] 

The “Auto-Stop” is mounted on hinges > 
in a reinforced concrete pit with the top j 
of the lid normally flush with the road sur- 
face. The drive mechanism, off to one side, 
consists of a motor, a brake, a circuit con- 
troller, and a gear reducer, mounted in a 
box-like frame of angle bars. A standard 
red and green traffic light is placed beside 
the Auto-Stop. The green light bums as 
long as the crossing is safe, but when a 
train enters the control limits the red ligk 
comes on. Three seconds later the Auto- 
Stop starts to rise, hesitates for 10 seconds 
at a height of 4 inches, during which time 
the lid is easily depressed if the car should 
continue over it. At the expiration of the 
10-second warning interval, the device rises 
to a height 914 inches above the roadway 
and locks at this point. It remains in this 
position until the tiain has passed. 


CuNARD Liner of 30,000 
Tons 

A CONTRACT for the construction of a 
new intermediate-size transatlantic ship 
is now being negotiated, it was confirmed 
recently by the Cunard White Star Line 
in answer to inquiries. This ship is destined 
for the company's service to Channel ports. 

The new ship will have a gross tonnage 
of about 30,000, somewhat in excess of the 
27,000 of the Georgic and Britannic. She 
will be built by Camraell, Laird and Com- 
pany of Birkenhead, near Liverpool, Eng- 
land. She will carry cabin, tourist, and third- 
class passengers and will have a capacity 
of 500 in each class. 

Capable of maintaining a speed of about 
23 knots, the new ship wiU really be a new 
type, with size and speed between that of 
the superliner Queen Mary and the 
Georgic. Crossings by the new ship will take 
five and one-half to six days as compared 
with the usual four and one-half days for 
the Queen Mary and seven days for the 
Georgic. 

The gradmd all-around increase^ in the 



A antc^cally operated, for railroad crossings 
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size of ships is illustrated by the fact that 
the Mauretania, which went into service 
first in 1907, 30 years ago, had a gross ton- 
nage of only 30,000. This famous speed 
queen, which held the laurels for the trans- 
atlantic crossing until 1929, was the largest 
as well as the fastest ship of her early years. 

The present holder of the Blue Ribbon 
for the fastest transatlantic passage, the 
Queen Mary, has a gross tonnage of 80,773. 

A sister-ship for the Queen Mary, of about 
the same size and speed, is already under 
construction in the Clydeside shipyards of | 
John Brown & Company. The keel for this 
siiperliner was recently laid and she is 
known for the present simply as No. 552. 


"Pigs is Pigs” 

C OYOTES have become such a pesl that 
ranchers near Kemmerer, Wyoming, 
using specially trained hounds to trail 
. tlem to their dens. But trailer hounds are 
lard to get and Newt Sims, rancher of 
Fontenelle, is highly pleased that he has 
ifven instead of only the male and female 
ikt he had ordered from Evening Shade, 
.Irkansas, recently. 

There might not have been such a happy 
ending to the story except for the versatility 
cl Bill Gilchrist, night depot agent of the 
Railway Express Agency. In handling a 
ifidely varied traffic the expressman has to 
if prepared for all sorts of emergencie.?. 
However, on such occurrences he can not 
lielp but he embarrassed. 

For when No. 21 pulled in one evening, 
lie unloaded the big crates containing Mr. 
Sims’ hounds from the train on his truck 
and went about his work. The stage that was 
to take them into the mountains was due 



BALDWIN LOCOMOTIVE NO. 1 

“Old Ironsides^^ 


Cylinders 9I'i" x 18" 
Weight 5 tons 


Drivers, diam. S-1" 
Tractive force 2000 lbs. 




When Gilchrist looked again, he was stag- 
gered. There were not just two but seven 
trailer hounds in that crate. Five little pup- 
pies were whimpering around the mother 
dog. The record doesn’t .show whether Gil- 
jchrist had ever heard of Ellis Parker But- 
ler’s “Pigs is Pigs,’’ hut he did realize that 
such an event required some pretty expert 
work. The hound family was transferred to 
the warmth of the express depot and the 
stage left without them that night. 

The stage driver told the rancher of his 
good luck and early the next morning he 
drove in to receive and care for the family. 
The youngsters were all healthy specimens 
and Mr. Sims is confident that ultimately 
they will play a big part in the decimation 
of the coyote population in his section of 
Wyoming, 


Australian Roads Are 
Machine-Baked 

F or several years the Queensland (Aus- 
tralia) Main Roads Commission has 
he(n experimenting with a machine in- 
vented hy L. H. R. Irvine, a Sydney en- 
gineer, for baking the surface of formed-up 
clay and black soil roads, The machine is 
really a traveling furnace, the heat of 
which, as the machine moves over the sur- 
face of the road, bakes the soil and con- 
verts it into a suitable and lasting pave- 
ment. The experiments, which have been 
conducted in the Toowoomba district, have 
prwed so successful that the Commission 
purchased a new and larger machine 
uehout the extensive 




BALDWIN LOCOMOTIVE NO. 61,960 

Built for Southern Pacific Lines 

Cylinders (4) 24" x 32" Total weight, eng. & tend. 514 tons 

Steam pressure 250 lbs. Wheelbase, engine 67' 3" 

Total weight, engine 319 tons Wheelbase, eng. & lend. Ill' 9" 
Tractive force 123,400 lbs. 


These Two 

Baldwin Locomotives 

exemplify the great progress made in steam power 
for railroads during the past 105 years. 

To a large extent the solution of the so-called Amer- 
ican railroad problem will be found in the full 
utilization of the efficiency and economy of the 
modern steam loeomotiye. 

The BALDWIN 

LOCOMOTIVE WORKS 

Philadelphia 

Xt takes modern Locomotives to make money these days! 


Directory of 
Tecliiiicai Services 




Scientific Consultants 
Research Laboi'atories 
Technical Translations 
Apparatus Dealers 
Model Makers 
Chemists 


O UPi. readeis daily ask us to recommend organizations that are fully 
qualified to perform for them some technical service or who can supply 
materials and equipment for scientific, industrial, or engineering work. This 
"Technical Services” advertising section has been estahlished as a means of 
keeping ever before our readeis the piofessional cards of individuals and com- 
panies in tliese fields. Each advertisement will be limited to either one inch or 
two inches. The cost is small. Write for further details. — Scientific American. 


Technical Courses 

Elementary and advanced chemistry 
and chemical engineering. Industrial 
courses in paints, oils, resins, varnishes, 
dyes, etc. ^25-100. Class (in N. Y. 
and Phila.) or via mail. 

FRANCIS WM. BROWN, Ph.D. 
Consulting Chemist 
3404 Baring Street Philadelphia, Pciina. 


PERFORMANCE FACTS 

—the hash for good purchasing and selling 


ELECTRICAL TESTING LABORATORIES 


[ 


aoth ST. and EAST END AVE., NEW YORK 


Authors, Writers, Speakers, 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and dic- 
tion, suggestions for rewrit- 
ing given, possible markets 
quoted — ^$1 00 per thousand 
words. 

Highest references 

TECH EDITORIAL SERVICE 

26 West 40th Street, New York City 


black soil regions of Western Queensland. 
The new machine, which embodies many 
improvements on the experimental model, 
will weigh when in operation about 27 tons. 
It is 30 feet long and is able to bake the 
soil at the rate of approximately 60 feet 
an hoar. Its operating heat is about 1200 
degrees, Fahrenheit,— .fits/r«/ian Press 
Bureau, 

Biggest Accident Risk 
FOR Front Seat 
Passenger 

T he girl in the front seat runs the big 
risk in motor accidents. 

Seventy-five percent of the severe, crush- 
ing, facial injuries sustained in automobile 
accidents occur to the person riding beside 
the driver, in the expeilenee of Dr. Claire 
L. Straith, Detroit plastic surgeon, Science 
Service reports. The majority of these vic- 
tims are young women. 

Lacking the support of the steering wheel, 
which often saves the driver, the guest- 
passenger is thrown forward more violently 
at the impact. Tlie passenger’s liead strikes 
the instrmnent board, where projecting 
handles, knobs, and cranks add to the 
hazard. Elimination of projecting objects 
from the passenger's side of the instrument 
panel should be attempted by motor car 
engineers, Dr. Straith declares in an article 
on facial injuries caused by motor acci- 
dents, which appears in the Journal of the 
American Medical Association. (Our Janu- 
ary article diows that this has alreadly been 
done to a large extent.) 


The use of "crash padding” on the in- 
strument panel might do much to miiiiraize 
the seriousness and extent of this type of 
injury, believes Dr. Straith. 

Facial disfigurements resulting from sucli 
accidents often cause psychologic handicaps 
that ruin social and business careers, the 
Detroit surgeon stales. He says: "The ranks 
Ilf die imempluyed and unemployable are 
already large enough widiout adding to 
their numbers person.s physically and men- 
tally handicapped by preventable or curable 
facial defects.” 

The plastic surgeon cannot expect good 
results in face injuries unless the fiist aid 
treatment has been carefully done, asserts 
Dr. Straith. Plastic procedures, such as coi- 
reeling sears, crushed facial bones or lost 
eyebrows, ears and nose, should not be un- 
dertaken until two months after every trace 
of infection has disappeared. He tells 
physician,s how he replaces severed noses, 
using skin grafts from the forehead of a 
vvoman patient and from below the ear of 
a man patient. 

Ready But Nowhere 
TO Go 

1 IKE a man in the death house await- 
1 ing delayed execution while lawyers 
wrangle over appeals, new trials and other 
matters, is the S. S. Leviathan of the United 
States Lines, lying at its pier at Hoboken, 
New Jersey, just across the Hudson River 
from Manhattan’s towering skyscrapers. 

The former German liner Vaterland— 
part of thiis country’s visible gain from the 


World War— has been out of service for- 
many months because it failed to compete 
with the faster blue ribbon liners of the 
Italian, French, and German governments. 
Plenty of bulk but lack of speed laid up the 
Leviathan. 

The United States Maritime Commission 
permitted the operating company of the 
Leviathan to take the liner out of service 
only on condition that it be kept in good 
repair until such time as a replacement liner 
could be built. That time is now drawing 
near. 

Two alternative designs for new ships 
have just been submitted to the Maritime 
Commission. One calls for a modernized 
sister-ship of tlie liners Manhattan and 
Washington, now in service. The other calls 
for a slightly laiger liner now known simply 
as a “K” ship foi ideiitificauum purposes. 
Naval and Maritime Commission ship’s ar- - 
chitects and engineers aie now studying 
plans of the proposed additions to A , 
ca’s merchant marine. 

Althoueli the maintenance of the P 
than expired recently, by agieemenr 
United States Lines have been notified ‘ 
they will be expected to continue the ^ 
repair” condition until the final dispoi 
of the out-moded liner is decided. 

The Maritime Commission is now Iryin 
to turn over its commercial inaime wliil j 
elephant to the War or Navy Depaitmenl i 
as a possible national defense auxiliary, c 
trying to see if the Lemathan can lie laid ii 
later in some nav 7 yaul or war lerimnal a 
a reserve ship . — Science Service, 

(End of Transportation Section) 

Synthetic Musical 
Instruments 

W IDE attention i.s being given by musi- 
cians to a violin made of a glass-cleat 
synthetic resin of the acrylate type. This 
violin, which was assembled by cementing 
together parts made of the resin in very ( 
much the same way tliat tlie wood parts of 
the ordinary violins aie assembled, possesses 
a remarkably clear tone. It has been com- 
pared with some of the finest violins but 
does not possess the strength of tone of the 
best. Flutes have also been machined from 
the same resin and it is not improbable' 
that whole orchestras may some day he 
equipped with transparent instruments of 
this kind.— D. H. K. 


Seaweed Tablets No 
Good in 30 Different 
Ways 

C URE-ALLS are still offered to the ailing. 

They do not appear so frequently as 
ill the more gullible past, but now and then 
a particularly offensive one appears, says 
the Food and Drug Administration. 

Recently a case was terminated and fines 
impo.sed against John Lee Clarke and 
William J. A, Bailey of New York, proprie- 
tors of the Lee Kelpodine Co., Inc., manu- 
facturers of “Kelpodine Tablets.” The tab- 
lets were made of compressed seaweed or 
kelp and were fraudulently offered for the 
treatment of 32 specific diseases and '“othe® 
conditions.” In this amazing list were ini| 
eluded common and general conditionJ 
and some of the most stubborn diseaseJ 
known to the human race. The complete 
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jEor wliich these fakers recommended 
I if seaweed piirducts is as follows; py- 
lea, headache, indigestion, tuberculosis, 
'cev of tile liver, glandular trouble, 
vousness, dental caries, undeiweighl, 
nemia, constipation, general weakness, 
nelancholia, digestive disturbances, asthma, 
rickets, hone diseases, chlorosis, eczema, 
stomach disorders, nervous break-down, 
migraine, high blood pressure, stomach 
ulcers, hayfever, liver congestion, subnor- 
mal growth, mental exhaustion, neuras- 
thenia, rheumatism, arthritis, obesity, and 
otlier conditions. 


Dusty Refuse 
Dangerous 

I F an apartment-house housewife dumps 
^ dus iy^je fuse into an incinerator chute 
-.’’^(fn'thHlSs a file in the box at the hot- 
rain, she is lifejj to get the surpiise of her 
gop and will be lucky if she escapes in- 
'fc. Dr. David J. Price, chemical engineei 
Piiftlie United States Bureau of Chemistry 
id Soils, who has made many reports on 
aist-explosion hazards on the farm and in 
.’iiilnstry, now calls attention to this hazard 
ri tlie home. 

Many instances where such explosions 
;iave occurred are on record, as this type of 
incinerator is common in apartment houses. 
One such explosion took place when a 
tfoman, having started to bake a cake and 
found the finur to be wormy, decided to 
dispose of the mi.xtuie of flour and sugar 
Ske dumped the mixture down the incin- 
erator chute and closed the hopper door. 
.U explosion followed that blew open the. 
door, burned the woman seriously and 
damaged property throughout the building 
close to the incinerator inlets. 

This type of explosion, Dr. Price ex- 
plains, is similar to the more publicized 
mdustrial disasters which have occurred 
in flour and starch mills and grain-nulling 
fiants, In some of them there has been a 
Vavy loss of life as well as of property. 
Other domestic incinerator explosions 
have happened when the dust bag of an 
iiidinary vacuum cleaner or dust from a 
floor-sanding maeliine was dumped into 
,tlie iiicmeiator. In this way fine dust paiti- 
are left suspended in the air all the 
way down to the bottom of the chute. This 
dust burns so quickly in the limited space 
that the pressure forces fire and gases 
through the incinerator doors and vents. 

To prevent such explosions, Dr. Price 
says, all dry dust should be wetted thor- 
oughly and placed in a strong paper bag 
or caiton—one that will not hurst in falling 
down the chute. 


Synthetic Rubber Aids 
Natural Product 


A new use for the synthetic rubber, 
Thiokol, has been found in its favor- 
able effect on the vulcanization of natural 
rubber. Used in connection with thiuram 
vulcanization accelerators, a small quantity 
of this synthetic rubber increases the speed 
tif cure of natural rubber, 
trhe vulcanization process as applied to 
fiber consists of heating the mixture of 
bber and sulfur until chemical oombina- 
i occurs between the two. Numerous addi- 
Inal agents, called accelerators, improve the 



— little, Old-World inns clierisliing tlie tradition of 
generations of personal hospitality . . . and magnifi- 
cently appointed liostelries, efficient to the last needle- 
and-thread in every guest-room pincushion. 

— ijuiet, gracious hotels, ivhere hospitality in the grand 
manner is revered as a fine art . . . and glamorous cen- 
ters of metropolitan gaiety, aglow with the cheer of 
music and laughter. 

— intimate gathering-places whose charm is the trea- 
sured secret of a few ... and world-reuowned caravan- 
serais where ambassadors rah elbows with captains 
of industry. . . 

But there is only one hotel in the world which typifies 
them all in one . . . 


THERE IS ONLY ONE WALDORF^’ 

o-vvvccV 

PRESIDENT 



THE WALDORF-ASTORIA 

PARK AVENDE • 49TH TO SUXH STREETS . NEW YORK 
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FIGHT CANCER WITH KNOWLEDGE 


. . . Under this slogan the women of America are uniting in the 
first national campaign to fight cancer and its allies, fear and 
ignorance— uniting in a mighty effort to save human life. 
Cancer can be cured if discovered .n time. Perhaps as many as 
half the 140,000 persons who die of it each year can be saved 
by the spread of truth and knowledge. 


March with us in this great Crusade! 


WOMEN’S FIELD ARMY 

American Society for the Control of Cancer 
1250 Sixth Avenue, New York City 

WHAT YOU CAN DO TO HELP. Enlisl in the Women's Field Amy. 
Sold SI to the --1 tnerican Society f or the Control of Cattcer today. Seventy cents 
of your dolUr will be spent by your State Division in cancer control work^ 


TME EINGEK PRINT INSTRECTOR 


T his vulume, by a noted finger print expert 
wlio was for many years In the Bureau of 
Criminal Iiivestigation of the Kew York Police Department, 
instructs in every phase of Auger print work from the taking 
of the Auger iniiiression to tlie final job at identification. 
Classification of prints, flliag of records, use of equipment, 
diseuveniig and recording for study the prints left at the 
scene of a crime by criminals. Xew illustrations .is well as a 
lengthy new section on the ''Modification and Extension of 
the Benry System”. 


By 

Frederick Kubne 
Revised and 
Enlarged 

$3.25 postpaid 

SciENTinC AMEHIC.i.\ 
24 West 40th Street 
New York City 


Luftfahrtforschung 

publishes the works of the most important German in- 
stitutes of research in the field of flying technics. 

Trial number and prospectus free of charge. 

12 numbers are published yearly. 
Price per year: Germany: RM. 24. — Other countries; RM. 18.— 

Fuhlisher: R. Oldeobourg/Muncheii 1 (SchlieBfach 31) 
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finished rubber by shortening the hea\ ^ 
period or reducing the temperature ne, ' 
sary for the treatment. .Apparently Thiol 
which is a compound of sulfur with chh 
iiated organic compounds, materially assi, 
this operation — D, H. K. 

Scale 

A NEAT little scale enclosed in a red 
mottled Bakelite molded housing has 
just been imported from Germany. The 
new design represents a combination letter 



New scale with extra trays 


scale and ordinary household scale with a 
weighing range of 11 pounds. For kitchen 
use a tumbler top is provided with gradua, 
lions indicating liymd measurements. 

In the Interests of 
Science and Public 
Safety 

T he greatest part of tlie damage done in 
the' average earthquake is not a neces- 
sary result of the earthquake, hut is due to 
our ignorance or indifference. Although it 
is now known how to build securely against 
ordinary earthquakes, this knowledge is not, 
sufficiently disseminated. It should be in tSe'' 
hands of all engineeis, architects, contrac-* 
tors, and property owners. It would he 
valuable also to the rest of us, especially 
to those whose children may he exposed to 
danger Iiom falling chimneys, cornices, or 
walls at school. 

The effective way to help in the increase 
and dissemination of knowledge about . 
earthquakes, and to he fully informed on 
the subject, is to join the Seisraological 
Society of America, its Eastern Section, or 
both. Membership is open to everyone in- 
terested in the subject. Dues in the Society 
are low, and include subscription to the 
quarterly Bulletin, which contains the re- 
stdts of research and articles of general in- 
terest on earthquakes. 

Glycerin as a Stain 
Remover 

G lycerin applied waim to stains made 
by mustard, coffee, cocoa, and so on, 
on delicately colored fabrics is efficient in 
removing them without damaging the color 
or the fabric. After application it is allowed , 
to stand for a few minutes and then rinsed , 
off with water. 

For removing grease and other stains, ■ 
cleaner made by mixing glycerin (1 ounceH 
alcohol (1 ounce), ether (1 ounce), an® 
moirik' (4: ounces), and' Castile soap (J 
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to"^make two quarts, lias been recommended, 
I Rust and ink spots can be removed by 
u'^sing a solution of two ounces of potassium 
biinoxalate in 88 ounces of water, to which 
li ounces of glycerin have been added. In 
u^e, the rust or ink spot ].s moistened with 
this solution and rinsed out carefully after 
three hours. Lipstick stains are said to yield 
to a mixture of glycerin (1 part), glacial 
acetic acid (1 part), and nietliyl alcohol 
(3 parts). Although this is not unfailing, 
it is said to lie highly efficient.— D. H. K. 


Alcohol 

P erhaps the best definition of what 
constitutes a temperate use of alcoholic 
beverages is the amount that can be taken 
by the individual without obvious deleteri- 
ous effect, Because individuals differ so 
^^tunfm-Tiegin with, and because the amount 
^of alcoliohlolcrated by the habituated per- 
son is so diffihcent from that which can he 
taken by the abstainer, it is impossible to 
isiy what can be taken safely by the average 
fperson. As every one knows, there are thou- 
sands of men and women who are made dizzy 
1 and uncomfortable by two cocktails, and 
' liien again there are persons who can drink 
' a quart of whisky in an evening without 
slowing any sign of alcolioltsm. 

It is hard to say also bow much alcohol 
lie average person can safely utilize as food. 
As Mitchell has shown in his excellent 
analysis of tins phase of the subject, the en- 
ergy of alcohol is to a large extent available 
lo the body. When added to a complete diet, 
alcohol induces a greater retention of ni- 
trogen as well as of fat. As compared with 
a similar supplement of sugar, the energy 
of an alcoholic supplement is only about 
three fourths as available, probably because 
at a greater specific dynamic effect. Its 
growth-promoting power is definitely less 
than that of sugar. These conclusions were 
based on experiments on rats. 

The effects on the brain of drinking much 
dilute alcohol can be the same as those of 
taking a small amount of the concentrated 
drug. The degree of intoxication seems to be 
related to the amount of alcohol in the blood 
and probably to its rate of accumulation in 
the body. 

Water taken with alcohol was found to 
stimulate its absorption and to cause a more 
rapid and intense intoxication, hut also a 
quicker recovery. Milk taken with alcohol 
seemed to he the most effective food in in- 
hibiting intoxication. 

It is not yet clear why some persons can 
tolerate more alcohol than others. Cushny 
quotes Pringshelm, who showed that part 
of the greater tolerance of the habituated 
person is due to an increased ability of the 
tissues to oxidize the drug. In addition, the 
sensitiveness of the brain must be altered, 
because Sweisheimer found that a given 
Concentration of alcohol in the blood in- 
duces greater intoxication in an abstainer 
than in an habitual drinker. Some students 
of the subject believe that the tolerant per- 
son absorbs less of the alcohol. It may he 
also that in tolerant persons the liver is able 
to handle a greater amount of the drug in 
a given time. 

That the oxidative demands of the muscles 
|)lay an important part in removing alcohol 
'^rom the circulation was shown in the case 
bf a physician whose boat capsized far out 
jU an exceedingly cold lake, When he 
i (Plmse mm to pdge 266) 
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HYGEIA, The Health Magazine is published by the 
Ameriean Medical Association to keep you posted on 
the vital topic of your health. Its articles and stories 
are written by authorities. They are accurate. They are 
interesting. HYGEIA abounds in photographs and 
draw'ings which tell a fresh, appealing story. Everyone 
can enjoy and profit by HYGEIA'S timely health in- 
formation, stories, poems, and pictures. They appeal 
to parents, business and professional men, teachers, 
students, and 5 ’'oungsters. 



"Answers To Popular Health Questions*’ is a 64-page 
booklet of intelligent answers to questions almost every- 
one asks about health. For example: What is the cause 
and treatment of dandruff? Are cosmetics generally 
harmful? What is Asthma, and udiat causes it? What 
is the best humidity to maintain in the home? What 
causes excess perspiration, and what are steps to take 
to prevent it? How should one care for dry skin? What 
is a neutral soap? Wliat are the symptoms and causes 
of nicer of the stomach, and how may it be cured? All 
these and many other interesting questions are authen- 
tically answered in this book. See order form below. 


HYGEIA, Always A Reliable Source For Time- 
ly Material On: 


Diet, Exercise, Reducing. Motherhood, Infant 
Care, Sex Education, Child Training, Mental 
Health, Health Teaching, Disease Prevention, 
New Medical Discoveries. 


AMERICAN MEDICAL ASSOCIATION 

535 North Dearborn Street, Chicago, Illinois 



You may enter my order for the 6-month introductory subscrip- 
tion to HYGEIA and send me the premium booklet, “Answers 
To Popular Health Questions.” Remittance of f 1.00 is enclosed. 


Name 

Address 

Qty and State. 


THE MATEUR TELESCOPE MAKER ! 

Conducted by ALBERT G. INGALLS ' 


t \ST munth ihis department contained 
I the bare statement — as ranch as was 
then known — that Pie\. W. F. A. Ellison, 
author of the mam ptirtiun of the book 
“Amateur Telescope Malang” and precep- 
tor of thousands of amateur followers of 
the telescope-making hobhy, had died, and 
expressed the hope that further details 
would soon Lecume available. To such de- 
tails we now devote most of the available 
space in this nimiher. 

The following commumcalion has now 
been received from M. A. Ellison, his son, of 
Kiiockamel, Sheeplands Lane, Sherborne, 
Dorset, England: 

“You and other members of the Amer- 
ican telescope-making fraternity will hear 
with regret of the death of ray father, 
W. F. A. Ellison, Astronomer and Director 
of Armagh Observatory, N. Ireland, At the 
age of 72, he bad undergone a severe opera- 
tion. He collapsed suddenly and unexpect- 
edly on December 31, last, at a time vvlien 
he was making a splendid recovery and 
was hoping to lesmne his duties at Armagh 
before long, 

‘T am glad to say that, up to November, 
last, he had been most healthy and active. 
One of the last thmes he undertook at 
Armagh was a large and most successful 
repair job to the 18" Calver reflector. He 
had also been a member of one of the 
expeditions to Greece to observe the total 
eclipse of the sun on June 19, last. He stay- 
ed with me at my home in Dorset just after 
that and was in fine fettle. 

“You will remember that I am the youtli 
you met at Armagh during your visit there 
in 1928. I am now Head of the Army Side 
at Sherborne School, and run a private 
observatory here. My father has left to me 
most of his optical stock and instruments. 
Some of these rvill come in useful for con- 
structive work connected with a spectro- 
helioscope I am building. 

‘T think I may say that my father valued 
most highly your friendsliip and the con- 
tacts he was aide to make, throiigli you. 
with amateur telescope makers in all parts 
of the United States. In his latter years, 
it was a constant source of pleasure to him 
to know' tliat he had been able to help so 
many American amateurs by means of the 
Scientific American hook and in other 
ways. 

“I am enduring some facts about my 
father's life.” 

Air. Eilisun''s aceuunl fullows: 

1LLIA.\I FREDEUICK ARCHDALL 
ELLISON, eldest son of Huniplirey 
Eakins Ellison, Dean of Ferns, and Letitia 
Archdall, was burn in 1864. 

He was educated by his father, and en- 
tered Trinity College, Dublin;* with a Sizar- 
ship in Classics in 1883. His father was a 
man of unusual scliolarsfefp and tutorial 
ability. This is abundantly evident from the 
fact that William and liis five brothers, 
coached by their father, all gained entrance 
scholarships to Trinity College, surely a 
anique record for any university. 


1886, and in the next year graduated with 
Junior Moderatorships in Classics and Ex- 
perimental Science. He took his Divinity 
Testimonium in 1890. Four years later he 
took his M.A. and B.D. degrees, and in 
1895 he won the Elrington Theological 
Prize. 

He was ordained by Bishop Westcott for 
the diocese of Durham in 1890, and he held 
successively the curacies of Tudhoe and 
the Venerable Bede’s, Monkwearmouth. In 
1899 he returned to Ireland as Secretary of 
the Sunday School Society, a post which 
he retained until 1902, when he became 
Incumbent of Monart, Enniscorlhy. Six 
years later he became Rector of Fethard 
with Tintern. 

It was at Fethard-on-Sea, Wexford, that 
his first observatory and optical workshops 
were constructed. Telescope making and 
obsen'ing soon came to occupy all his 
leisure time, and it was then that he com- 
menced that wide correspondence with as- 
tronomers, amateur and piofessional, all 
over the world, which he continued actively 
until the end of his life. In this he was great- 
ly assisted by a remarkable command of 


foieign languages. wTiting to lus corres- 
pondents, whenever possible, m their own 
tongue. 

From FelharJ also began that steady 
stream of telescope mirrors and lenses 
w'hich were celebrated fur the excellence 
of their figures as well as the quality of 
their practical performance. In the couise 
of his 30 years of optical work he introduced 
many improvements to the existing tech- 
nique for the grinding and polishing of 
parabolic mirrors. This long experience 
was made available to his fellow-workerf j 
in his book “The Amateur’s Telescope”. J 
and in the Scientific American publication 
“Amateur Telescope Making.” His life was 
spent, as he said himself, in helping lame 
dogs over stiles. 

His skill at mirror making was develop- 
ed at the beginning of the present century 
in close collaboration witli Dr. Nathaniel 
Alcock of Dublin and later Professor of 
Pliysiology in McGill University, Montreal. 
Out of this friend.ship the infant art grevv 
rapidly, so that by the end of his life El- 
lison had 142 lenses and mirrors to his 
credit, while he must have tested and re- 
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iigiired very many more at various times. 

He was appointed Director of Aiinagli 
Observatory in 1918. He brought with him 
to Aimagli his 18" Calver reflector, which 
he later presented to the Observatory so 
that it should find a permanent home. Tins 
fine instrument was constructed originally 
foi Colonel Tupman, a well-known English 
amateur. It was acquired from him by the 
late John Pierce of Wexford, industrialist, 
III exchange for a steam yacht. Pieice soon 
found that the difficulties of erecting an 
ubservatoiy to lioiise such an instrument 
were much greater than he had anticipated, 
and soon the telescope became such a 
irliite elephant that he was glad to make 
a present of it to Elli.'Oii at Fethard. The 
latter immediately planned and built with 
Ills own hands a light Riiberoid dome, 
nmch more siutahle for housing an instru- 
ment of this type than the massive con- 
i^uctiMi'\'|iich Pierce had projected. Hav- 
? iefiguied',the minor, which proved to 
I ratlier tooNnuoli under-corrected, he 
the instrument for observations of 
irs and other planets. 

It Armagh he also kept up his clerical 
Irk, being Incumbent of Kildarton and 
I'lnon and Prebendary of Ballymore, 
j.ltmagh Cathedral. 

Canon Ellison inanied first in 1895, 
Elizabeth Havelock, daughter of Jusepli 
J. G. Blackburn and grand-niece of Gen, 
Sit Henry Havelock of Lucknow. By Iter 
te had three sotis, the eldest of whom was 
tilled in the Cieat War. He married sec- 
niidly Kathleen, dauglitei of the late F. R, 
jpruule of Dublin, in 193-1', 

He is survived liy fits widow and two 
MS, Henry Havelock Ellison of Elstree, 
and Mervyn Archdall Ellison, Sheiliorne 
School, Dorset. 

The late Canon Ellison was a noted He- 
kew scholar. His translations of the 
Psalms from original soiuces and other 
iforks were well-known to the clergy' of 
the Church of Ireland. He possessed, in 
ladditiun, a phenomenal memory which 
made him a delightful companion to all 
who knew him and were privileged to diaw 
upon his wide store of knowledge. 

He was a Fellow of llie Royal Astronom- 
ical Society, a Fellow of the Royal Meteor- 
ological Society, Member of the Royal Irish 
ikademy, Member of the British Astron- 
omical Association, Membre de la Societe' 
.^stronoiniquc de France and a Contrib- 
uting Editor of Scientific American. 

-ill. A. E. 

I N his letter Mr. M. A, Ellison mentioned 
this writer’s visit at Armagh Ohseiva- 
tury, in 1928, and possibly a few homely 
impressions of that brief visit will add to 
the human siile of the picture. Armagh lies 
two hours inland from Belfast by train 
through roRing country as green as song 
and story make the Emerald Isle. Never 
having seen either Ellison or a photograph 
of him, the problem of identifying him at 
the Armagh railway station was a matter 
of looking for a man who would he look- 
ing for a man. A sudden pause was made 
to study an unusually arresting figure 
standing in a doorway— a large-framed man 
j^essecl wholly in black and with a black 
■ whole giving at first the impres- 
immense Spaniard, This proved 
Ellison, who was swarthy in appear- 

mile was traversed in the side 



Amateur Telescope Makers 

To make a GOOD telescope requires suitable ni.iterials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT' — glass, abrasives, pitch 
and rouge: — All voii nc^d to grind and polish a GOOD 
parabolic mirror ^TTH INSTRUCTIONS . $5.00 


A suitable EYEPIECE: — positive, achromatic 


54.00 


A really accurate one-inch PRISM (inferior prisms introduce 
distortions vhich rum the definition of even the best mtr- 
roc) 5^*00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 


IT e will aho aimver your questions and test your mirror. 

1 hese services are free. Write for our price list of supplies. 

.TOHN M, PIERCE 11 Uuri'ard Si., Springfield Vermont 


HITCH wAum to a star 

with a TINSLEY Reflecting Telescope; OR make one of your own 
with our Quality Materials at lowest possiltlc prices; Instructions 
and Advice free — ^the more yon ask us, the Iretter we like it. 

Kits of Pyiex or plate; Eyepieces; Mountings; Castings and Part^; 
Books; Star Maps. 

Paiabnlic Mirrors of Pvrex. 4" to 2'J". aluminized and fully 
GUARANTEED. 

Send 6c jor Sl-puge jitlly lUuslruled calidopue. Our pikes are 
better, our choice larger. 

TINSLEY lABOItATORIES 

3017 Wheeler Street Berkelev, California 


rlELESCOPE MAKERS-! 

MIRBOR OUTFITS 

Complete with 2 glass discs, correct thickness, ahra* 
sives, tempered pitch, rouge template, instructions, etc 
Finest quality guaronleed. 6" $4.00 

PYREX KITS as above, 6''--$6.00j 3"— $8.00 

PYREX MIRRORS 

Hade to order, correctly fipred, pol- 
lalieii, parabolized and aluminized. Writ- 
ten guarantee. Pilces upon reiiuest 
We de pelishing, parallelizing aad aluminizing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
r'-S2.7al ly."— 53.75; I'.i"— $4.5tl: Ub'’-S6 

Prisms, experimental, I"— $1.75; lli"— $2; I'/z"— 52.23 

RAMSDEN EYEPIECES-tinesI duality lenses 
in brass mountings, standard I'/a" dlam. 
li" or '/a" F.L, M 00: 1" F.U. $2.50 

%" F.L. 3 lens eyepiece stand. IIV dia. 53.00 

KELLNER 3 lens orthoscopic eyepiece IVa” F.L. 54.00 
CELLS, aluminum, adjustable, 8’’— 58.; 6”— 55. 

SPIDER PRISM HDLBERS. adjustable . 52.50 

RONCHI TEST GRATINaS-etthed on glass. At m 
in standard Ui" eyepiece mountings I 

FREE rulnli/i; TWc.M-upi.s, .1/irio.stopes, Bamtars, 
etc iiisliiirtioiis /w rilisrupi' .lluUiie. 21/c. 

PRECISION OPTICAL SUPPLY CO, 

1001 E. 163rd Street New York City 


ALUMIMKIMG 

NEW SUBFACE-HARDENED ALUMINUM 
COATINGS 

with greater rcpiblance to inedianical abra- 
siun and umformly stiperior m reflectivity 
at tile same reasonable prK'e.s maintained 
m the past. 

Coating Prices: 4"— SI. 75, 5"~$2 OD, 6" 
— S2.50, 7"— S3.00, 8"— S3.50, 9"— 
S4.25, 10"— S5.00, 11"— S6.50, 12"— 
S7.50,^ and 12}i" — S8.00. Larger sizes up 
to 36 inches in diameteT on request. 

Diaguna! CoatiiiEts fur diagunala of the fol- 
limmg widths: 

I'i"— 50f, 1';"— 60c, lH"— 75c, 2" 

— Sl.OO, 2=:"— S1.25 and 3”— S1.5D 

LEROY M. E. CLAUSING 

5507-5509',z Lincoln -Ave. Chicago, 111. 


Compare This Value with x411 Others . . . 

WfflLE THEY LAST 

Complete Telescope Makers Kit 

Only $ 5 *^^ 

0 inch Ml consisting of annealed plate glass tool and niiiror lihmlts, edges ground and herelted 
to prevent clupping, .1 grades of genuine carborundum, I Ib. of lap wax Isupenor tu pitch), op- 
tical rouge (best grade obt.ainable anywhere), polislied disc tor diagonal, and a comidete 1)4 
inch standard diam. Ramsden eyepiece that gives a beautiful ll.xt field THE BIGGEST VALUE 
IX ITS FIELD. 

Unconditional Money Back Guarnnieo if dissalisficd. While they last — Kit as described $S.OO 

4 inch Kit, like above * ■ ■ 

8 inch Kit, like above - ■ O'-oO 

All PREPAID ORDERS ARE POSTPAID IS THE V. 5. 1. 

C 0. D. otden should he accoinpsnied by a OoG dtpodt 

AMATEUR TELESCOPE MAKERS SUPPLY CO. 

24 West 20th Street, New York, N. Y. 

Serohig Exclujfoely the Interests of Amateur Telescope Waiters 
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“Amateur 
Telescope Making 
—Advanced” 


fFoimerly leterred to as the 
“Supplement” and as “A.T.M., Vol. IF’ I 

N ot a new edition of “Amateur 
Telescope Making,” but a 
brand new and entirely separate, 
companion volume, though print- 
ed and bound uniformly with it. 
This new book has 57 chapters, 650 
pages, 359 illustrations and over 
300,000 words. It is not recom- 
mended to beginners, as it follows 
logically after the first book, 
“Amateur Telescope Making.” The 
following is an informal, running 
description of “Amateur Telescope 
Making — Advanced (‘A.T.M. A.’ 1 .” 

The book is in two parts. Part I, 
with 45 chapters, is on practical 
construction. Part 11, with 12 chap- 
ters, is on some of the more practi- 
cal aspects of observing. 

PART I 

Everest’s advanced mirror tech- 
nic; Selby’s flat technic; eyepiece 
making; objective lenses and re- 
fractor mountings in greater detail 
than in '“A.T.M.”; drives; Schmidt 
camera; aluminizing; the new 
Zernike test; setting circles ; indoor 
telescope; sidereal clocks; obser- 
vatories; detecting astigmatism; 
making micrometers, chronographs ; 
metal mirrors. Many other items. 

PART n 

Systematized observations; meteor, 
stellar and eclipse photography; 
the eye and the atmosphere in 
observation; reflectors versus re- 
fractors; “richest-field” telescopes, 
and a wealth of other material. 

“AMATEUR 
TELESCOPE MAKING 
—ADVANCED” 

Edited by Albert G. Ingalls 

Postpaid $3.00, domestic ; 13.35, foreign. 


Scientific American 

24 Vwt doth Street New York, N,Y. 


car of Ills motorcycle, ending in the passage 
of a gateway and the ascent of a hill 100 
feet high covering several acres — Armagh 
Observatory and its grounds. Atop this hill 
stood the group of fine old stone buildings 
shown below from the north, also from the 
west in “A.T.M.”, page 359, and surrounded 
not, as incorrectly stated there, by boxwood 
trees hut by large yew trees — the sturdy 
limber from which crossbows were made 
in days of yore. 

The place was a veritable museum. Built 
in 1791, it had for generations accumulated 
what would elsewhere be regarded as mu- 
seum pieces. The residential part contained 
some fine old furniture about which it was 
felt that a connoisseur of such things would 
go into ecstasies. Ellison opened a box, 
revealing one of those old brass-mounted 
Newtonian-Cassegrainian-Gregorians made 
by Short and once owned by King George 
III— the ruler with whom we Americans 
once had a slight difference of viewpoint. 
Possibly few know that this monarch was 
an excellent amateur astronomer, but he 
knew the stars too well and the British 
Colonies of his day too ill. Except in jokes, 
however, all that is forgotten when one 
visits the British countries. 

Ellison’s shop contained but little to look 
at— which is equally true of most optical 
experts’ shops; in fact, the amateur’s shop 
is likely to display more fi.xings than the 
professional’s, an optician’s mainstay being 
what is under his hat and in liis fingers. 
After some weeks of separation from a 
whetstone the writer’s jack-knife had be- 
come dulled, and Ellison at once volunteer- 
ed to restore its razor edge, and his manner 
of handling it on his whetstone clearly 
showed that he was a natural mechanic. 

Around the dining table Ellison’s family 
circle happened by good luck to include, 
in addition to Mrs. Ellison and the son 
whose letter appears above, and who was 
then in the University of Dublin, his young- 
er brother F. O’Brien Ellison of the Ceylon 
Medical College, at that time home on a 
visit (see “A.T.M.”, page 409, and “A.T. 
hf.A.”, page 477 — methods of silvering in 
the tropics). Jokingly, family allusion was 
made to the elder Ellison’s keen zest and 
enjoyment of vigorous published arguments 
with other telescope makers, for the files 
of English Mechanics are full of letters by 
him, pertaining to telescopes and telescope 
making, few of which evidence an inclina- 
tion to take a back seat. Ellison, in reply. 


pointed out how sad and empty an Irish- 
man’s life would be if there were nothing 
left to fight about, and he added that in such * 
a contingency something would obvious!} 
have to he hunted up. He had a strong 
sense of humor. 

Before leaving, the writer was treated by 
Ellison to a splendid performance of class- 
ical music on the big organ of Armagh 
Cathedral, as mentioned in “A.T.M.”, page 
489. The installation of an electric organ 
and the kindness of the rector had permit- 
ted him to indulge in this happy pastime 
whenever the mood struck him (it is an in- 
teresting coincidence that three other co- 
authors of “A.T.M.” and “A.T.M.A.” are 
organists — Messis. Hindle, Kirkliam, and 
Haviland; perhaps organ playing smooths 
off the tribulations of miiror making) . 

Amateurs know of Ellison as a mirror 
maker but he was primarily a scholaiv as 
was clearly shown by the nature of tlie'l 
reading matter profusely stacked about his 
study. He was physically a big, square man 
with large hands— no armchair mirror mak- 
er but a man who could do practical things 
and who did many of them. 

The Armagh Observatory was founded 
in the year 1791 by Richard Robinson j 
Baron Rokeby, Archbishop of Armagh, and 
20 acies of land were selected as the site - 
for the buildings and for the use of the j 
Astronomer. The power of nominating and | 
appointing the Astronomer is reserved to 
the Archbishop of Armagh and Primate of 
all Ireland for the time being. Ellison oc- 
cupied the residence, and he built for ac- 
tual modern use the two domes seen at the 
light in the illustration. A letter from El- 
lison, dated January, 1926, just after tlie 
telescope-making hobby had become started 
in this country', makes interesting reading. 

“I duly received the Scientific American 
for November. I have been much interested 
by the account of the amateur astronomers 
of Springfield, and should esteem it a favor 
if you would convey to them my congratu- 
lations on their enterprise, and truly Amer- ’ 
ican pioneer spirit. 

“As you will see by a glance at the em- 
bossed stamp above, they liave adopted the 
motto of this ancient observatory [“The 
Heavens Declare the Glory of God.” — Ed.], 
which was founded in 1790, and has done 
great work in the 136 years of its existence. 
When I took over, in 1918; it had fallen 
on evil days, and its revenues had declined 
so much that it was lucky for me that I 
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could make telescopes as well as look 
through them. \'ery httle of the equipment 
was in working order; some had to be 
scrapped as obsolete; roofs were far from 
watertight, and valuable instruments were 
suffering from damp. I would have been 
very glad of the presence of the mechanics 
of Springfield. But in default, I had to 
turn my own hands to, and a fine big job 
I had to tackle, with practically no funds 
to do it With. 

“One telescope, a 6-inch refractor, I 
made throughout myself ; to take the place 
of an ancient metal reflectoi, winch had 
lost all its polish, and km unused fur 50 
years. A fine lO-mcli refi actor by Sir How- 
ard Grubb I had to take almost entirely 
to pieces, dean, repair, and readjust; while 
I brought with me an 18-inch Calver re- 
flector, my ow-n property. ’Shth these three 
instruments, the 18-inch, the 10-inch, and 
i^e ^ikhj^ together with the transit in- 
urnment, ws are very well equipped. 

'( ‘‘We have a\umher of instruments which 
Jbtmerly belonged to George III, King of 
fEngland, the only ciowiied head, so fat as 
jfl know, who ever possessed a private ob- 
' servatory. These include a very fine clock, 
a mirror hy Sir William Herscliel, a sort of 
j j combination telescope iiy the famous maker 
, Short, of 150 years ago, being a Gregorian, 
j Cassegrainian. Newtonian, and refractm all 
I in one; the oliject-glass with winch King 
George III observed the tran.sit of \'eniis 
in 1761; and several other articles. The 
combination telescope can be cunverted 
from one form to another by changing the 
small min'ors, and to a refiaclor by sub- 
stituting an object-glass in their place.” 

In addition to lus astronomical work El- 
lison was active in his Church. The C/inrc/i 
of Ireland Gazette, kindly sent by Canon 
F. M. Moeraii, Rector of Armagh, slates 
that “since 1934 Canon Ellison has occu- 
pied a seat on the Chapter of St. Patrick's 
Cathedral, Armagh, during which time he 
regularly attended the Chapter and Board 
meetings and preached at the morning Ser- 
e vice when it was his turn to do so. His loss 
will he deeply felt liy this congregation as 
well as by the entire Church.” 

Possibly his congregation is aware of 
the e.vtent of his prestige among amateur 
telescope makers the world over, but it 
*(^carcely seems likely that this can he fully 
sensed. Twenty thousand amateur telescope 
makers in America have looked to him as 
their chief inspiration. Amateurdora has 
lost heavily in losing him. His lasting monu- 
ment is his long series of mirrors in many 
owners’ hands, mainly, of course, in the 
British nations, 

Vale and farewell. 

O CCASIONALLY we are asked to pub- 
lish here monthly maps of the heavens, 
with pertinent planet data and so on, "When 
we dropped these, several years ago, the 
total number of protests was less than 100 
and we decided that the space could be 
better used otherwise; especially since the 
“Observer’s Handbook” of the Royal 
Astronomical Society of Canada, with con- 
siderably more data than we bad space to 
I present, is so easily available. Amateurs 
who are not familiar with this book can get 
tft from the Society, at 193 College St., 
Korortto, Ont., Canada, and once it is got, 
lihe owner is more than likely to make a 
pabit qf getting it eadi year. It is a meaty 
pdoVlet and now has simple star charts. 


UNITED STATES GOVERNMENT SURPLUS 


BAUSCH & LOME 
U. S. Navy Telescopes 
^ 12.50 

Said to have cost in eMess of $130.00 


Formerly used on large calibre gun? stakes «« cx- 
rcllfnt finder, lias many otliei Consist? of an 
optical system of 7 len^jes, mam telescope tube, erector 
liniff tube and p^epiere draw tube. Also escellent ^c(l|)e 
fnr spotting game or targets Objett Lens 2". Variable. 
magniflEs from 3 to 10 power; Exit pupil « 2" to fl nil" ; 
Ese hens la/lfi" All bronze and brass Cross Hdirn 
Angular field 3^30' to ISMlrcpt Image. Weight D ihs. 

Limitcil amount, $12.50 each 


_ U. S. ARMY 
Prismatic Rifle Sight 

(Also Observers' Scope) 



made by Warner Swasey 
Consists of adironiJtif ocular & objei'tue lens, cali- 
bidted reticule, 2 liighlj poli&heil prisms firiiilj itt in 
Hilul ca^t bronze frame with soft rubber eve-iup Ha-, 
.hljihtmenfs fni yardage and windage Vse.! on lijag, 
Eniulil, Sauge, Spnngfiild, etc 
Cuniplete with mount and oak leather pa'.e 
Regular Price 
^38.00 



UNITED STATES GOV’T 

New Fire 
Extinguisher 

Carbon tetiachlorlde (pv- 
rt-ne liquid), pressure 
type; ideal for laborato- 
ries, etc , trucks, etc., 
boats, lias stations. 

(10 times more pressure 
flian hand eviingulslieis.) 
.Tiist turn iiaiulle, So 
pumping necessary, 

Ide.il for remote control 
with wiie 

(Original cost $40 00) 

1 qt, (ino lbs. pressure) 

$9.85 

3 qts. tiui) lbs. pressure) 

$14.95 


U. S. ARMY MICROSCOPE LAMP 

Manufactured by 
E. Leita 

Four Corning D.aylite glass 
wimlnws give almost pure 
white light Complete with 
bulij, C-foot cord, plug and 
switch in cord. Warming 
plate on top of laiiip for 
heating luounla, etc. 
Standard Price Our Price 
S 22.00 $ 3.00 



Now $7.50 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., lOSFulkaStreet.NewYerk City 


Build Your Own 

MEFIECTING 

TELESCOPES 


SixAncIi Kite $6.36— containing mo sUss disk? for 
minor and tool, all nccfS^.lTy abrasives, rouge pitch 
a l-ini'li arhioovatH' eyepiece, I’i" aluminized dws* 
unal and copy of instructions. 

i" achromatic eyepiece . SI.OO 
ij" eyepiece $1.00 

A copy of instiuctioiis Iflc; r.italos free 
OPTICAL RESEARCH LABORATORIES 
Larcbmont New York 


For 

Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 


TELESCOPE MIRRORS 

Made or Corrected 
Full Information On Request 
FLOYD L. FRAZINE 

1016— 17th Ave., North, St. Petersburg, Fla. 


New Microscope Substage Lamp 

Entirely made in V. S. A. 

Tl»e-f wt inetaL »t owt I lb Stats P.it* I'i i 
» a?!"— S u'ltt UU \ Mania Lunn Window 
1 1 * '% Jilt iiaahed da\ lubt jJa'a Approv ed rubber 
covered curd nud ptue. Ctupleix plated, gua* 


mil quantity price to Schoi^ & 

HARRY ROSS 

Scientifle & Laboratory Apparatas 
84 West Broadway New York City 


KITS OUR SPECIALTY 


4" kit $ 3.00 
6" kit 3.75 
8" kit 6.75 
10" kit 10.00 
12" kit 14.75 


Pyre.v ^ 4.25 
Pyrex . 5.75 
Pyrex 8.50 
Pyrex., 13.95 
Pyrex . 24,00 


Kits contain 2 glass discs, S gratles of nliraslres 
(fewer do not insure an optically peifect surface), 
rouKe, pitch or bees^iax, and Inatructmus. 

Money-back guarantee that 
THESE KITS ARE AMONG THE BEST ON 
THE MARKET REGARDLESS OF PRICE 

(send for free catalogue) 

M. CKALFIN, 1425 Longfellow Ave., New York, N. Y. 


Spectroscope and Loufe of I2li urpetuneats $2.50 
Telescope ikarli .d'uwiiig nioun tiateis $1 
Stroboscope wiih inutiir, iil’Gq lamp and brjok $1 
Electric Fun \m\i. 2itii 4tuiii$ with 110 volts SI 
Magic Rod L,lowa in sii rjlufj In t?ie dark $1 
Cutting &. Sons 47 W St. Campbell, CaliL 


PERISCOPES- 


mjiii;, 23" long, about 2" dia Oiuic.il Eqiiip- 
iiietit 1^4'’ pri.'m, 1" pent, ptisin 42 mm aihr. len> 
ami 1" FT, Kamsdun ejeptue smnl lU" dm. with 
U’luhing fneal ailjuslnu'ni; Earh pciisfuiie tost the t’.S. 
aiwiit $1(’0 t'HTi be iii.ule into evceiieiu 1"X telescDptr-j, 
tuidur-k. diagonal eyepu*PD4, etc Pi’ismi lire suitei,! Enr 
reliefiting tele-iCopes. Tlitre i= alvo an erecting 
ion>i>tmff of auhr. lenses winch ran be used with any 
tipe tyLpici'e. Limited t^upply, Older Kaw. 

special Piice , SIO.OO 

PRECISION OPTICAL SUPPLY 00. 
m E. !63d St. New York, N. Y. 


Comp 

SOpowei 

»lete set of Lenses for 
Astronomical T elescope 

$2.50 postpaid j 

Includes complete instructions for constructing and mounting the telescope. 

C.W.JAMER--BOX4 - - BAYSIDE.N.Y. 
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RADIO ENGINEERING 

RCA IiisUUites offer Jin intensive course of high 
gtan'lani embracing all pliaaes of Ratlio Practi- 
I cal Iraining ivitlr modern euuipmeiit at New 
' York and Cliicago schools Also speciah7ecl 
courses and Home Study Courses under "No 
obUimtioii" plan. Catalog Oegt. SA-37. 

RCA INSTITUTES, Inc. 

75 VarJcfc St, New York. U54- Merchandise Mart, Chicago 
Rcfog7ii:ed Sfandflrd in Radio /nsfrucfion Since 19Q9> 


Make ordinary Stones 
look like 


PRECIOUS GEMS 


YOU Can Indulge in This 
Fast Groieing HOBBY 

I’icli up the pretty atones yon find on your 
travels ur lilkes and turn tliem into beau- 
tiful isenis or buy prtcinu-. gems in the rough 
and uiih jour uttri lunds pTiiiluce brilliant 
facc-tuii 5iunt.3 for jewelry or for your collection. 
Nothing mere iNTERESTING, ENTERTAIN- 
ING, EDUCATIONAL GEM CUTTING NOW 
MADE EASY With the New 


T IWAUt 

JOHNS 


GEM CUTTER 

A complete, portable unit with foolproof pre- 
clsicra facet cutting atticbment. Convenient and 
easy to use in any room of the home without 
damege to surroundings Pull instructions for 
the liegmner— Just set the machine un a table 
and start to work. 

Price— with A.C. Motor and all acces- 
sories 534.50 

VVithcmt Motor .. 27.50 

Write for folder 

THE JOHNS COMPANY 

Sfl^IkixKgloii, St. Louis Coimty Ma. 



WORLD-WIDE RADIO 

Conducted by M. L. M U H L E M A IN 

Editor, All-Wave Radio 


S. W. Reception Hints 

T he following notes are a summary of 
extensive data compiled mainly Ly ex- 
perimentation and should he found both 
interesting and helpful, especially to be- 
ginners in the field of short-wave reception. 
They are contained in the “Guide to Recep- 
tion of Short-Wave Broadcasting Stations,” 
published by the U. S. Bureau of Foieign 
and Domestic Commerce — a booklet re- 
viewed in this department last month: 

“Broadcast transmission at 49 meters is 
most reliable when received from a dis- 
tance of 300 miles or more, although good 
reception at distances greater than 1500 
miles can be expected only when a large 
portion of the signal path lies in darkness. 

“Thirty-one meter stations alfoul greatest 
reliability of service to receivers situated at 
a distance exceeding 800 miles. Good re- 
ception from distant stations in this band 
is possible both day and night. 

“Reception from stations operating in the 
25-meter band is most common when a span 
of 1000 miles or more separates the receiver 
and transmitter. Such tran.smission over dis- 
tances of less than 2000 miles will be re- 
ceived best during daylight hours. The 
more distant stations, however, can still 
be heard well after nightfall under favor- 
able conditions. 

“In the 19-meter band, stations situated 
at a distance of 1500 mdes or greater will 
! be found most satisfactory. Signals in this 
band will generally be heard during day- 
! light hours — rarely after nightfall or when 
i any appreciable portion of the transmission 
1 path is in darkness. IS'avelengths below 19 
meters are useful only when transmitted en- 
tirely through daylight and over long dis- 
tances (2000 miles or more); ordinarily 
they cannot be received after sunset.” 


FCC May Allocate 
Frequency Hole 

I F the request made by the Radio Manu- 
facturers Association is granted, the Fed- 
eral Communications Commission will, for 
the first time, allocate a frequency on which 
transmission wiR be prohibited. This has 
been deemed a necessity in view of the 
fact that the intermediate frequency em- 
ployed in radio receivers for the purpose 
; of amplification cannot he adequately pro- 
j tected from interference created by com- 
mercial stations operating at or near the 
same frequency. 

A protected intermediate frequency on 
455 kilocycles is regarded as the best ob- 


tainable for radio receiver manufactuiers. 

If this protected frequency is allocated by -i 
the FCC, assurances have been given that it 
wdl be established as a slandaid for the 
industry. 

Equally as odd is the gioup of frequen- 
cies temporarily allocated by the FCC 
to the General Electric Company for the 
specific use of diathermy machines. The 
purpose is not to keep the form of inter- 
ference these machines create out of the 
short-wave bands, but rather to provide a 
temporary “parking space” that a study 
may be made of means fur eliminating the 
interfering radiations that liave in the past 
inleniipted reception of radio signals. 


“Image” and “I-F” 
Interference 

M any lelteis are received by interna- 
tional broadcast station W2XAF from 
listeners inquiring as to why this station is 
received at approximately 8600 kilocycles 
on the dial of a modern superheterodyne 
receiver in addition to the fundamental as- 
signed frequency which is 9530 kilocycles. 

Such reception is known as “image re- 
sponse” and the source of the additional 
signal is the receiver itself. 

In a modern superheterodyne leceivei. 
the inteimediate-frequency amplifier is usu- 
ally tuned to 456 kilocycles. The tuning of 
this amplifier is fixed and is never altered 
when turning the station selector dial. The 
“image” of a station appears at a point on 
the dial which is removed from the actual 
frequency of the station by a value twice 
that of the inteiinediate frequency. There- 
fore the “image” of W2XAF which operates 
on a frequency of 9530 kilocycles will ap- 
pear on the tuning dial at 8600 kilocycles. 

This phenomenon is due to a basic short- 
coming of the superheterodyne type of cir- 
cuit and has notliing to do with the charac- 
ter of tlie received signal, except that the 
stronger the signal the greater the chance 
there is of being image response. 

A superheterodyne receiver having no 
pre-selector (such sets have two-gang tuning 
condensers) is highly subject to image re- 
sponse, even from comparatively weak sta- 
tions, and these images may well fall on the 
fimdamental frequencies of other stations, 
thus causing interference. 

A superheterodyne receiver having one 
stage of pre-selection (set with three-gang 
tuning condenser) will suffer from image 
response only on very strong signals. A re- 
ceiver having two stages of pre-selection 
(four-gang condenser) is very well protected 



irniij - 

rom image le'pnnse and usually will pro- 
hice an image only in the event that the 
lined circuits are out of alignment. 

A superheterodyne receiver having no such 
protection may he improved by the addition 
uf a one or two-stage pre-selector connected 
externally. The selectivity of the additional 
unit will so reduce the stiength of a given 
sicnal at an ofl-freqiiency point that no 
image will appear. 

There is no othei satisfaclory cure for this 
condition. 

Intermediate-frequency or “i-f" interfer- 
ence is quite a dillerent matter and is apt 
to show up in any receiver operated in the 
vicinity of commercial code stations working 
on approximately the same frequency as that 
of the fixed-timed intermediate amplifier 
in the receivei. If the code signals are strong 
enough to “ride through” the raaniially 
tuned circuits they will he amplified by the 
amplifier and passed on to the 
•^oiidspeakerT^These signals cannot be tuned 
bv means of tlifesnianiial control and there- 
I fce are heard over a large part of if not the 
entire dial scale, 

The cure for this difficulty is quite simple; 
[be addition of a ‘‘trap circuit” connected in 
/•eries with the antenna lead and tuned to 
(the exact frequency of the code transmitter 
will prevent the impulses from entering the 
receiver, Once the trap is correctly timed, 
no further adjustments are requiied. 

.iny competent radio seivice man can 
install and adjust such a trap in a matter 
of minutes. 

Ursigrams from ¥1XAL 

G roups of scientists and research 
workers in all parts of the woild will 
tow be able to receive daily radio broad- 
casts of cosmic data, sun spot changes, and 
magnetic disturbances via shoit waves from 
TIXAL in Boston, Massachusetts, Presi- 
dent Waltei S. Lemmon (WlX.AL) inaugu- 
rated the new radio service starting 
February' 1st. At 4:55 P.Jt,, Eastern Stand- 
ard Time, each weekday, bulletins known as 
Ursigrams are to be broadcast over WlX.AL 
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on 11.79 megacycles (25.45 meters) and will 
be picked up by laboratories equipped with 
ladio receivers not only in all parts of the 
Noith American continent but also in Eu- 
rope, South .\frica, and Australia as well. 
Weekly summaries of this data will be given 
each Monday at 8:30 P.M. on 6,04 mega- 
cycles {49.67 meters). 

Science Service at Washington is co-op- 
erating with WIXAL in this work. They 
have been compiling this scientific data 
daily for seveial years. Previously these 
bulletins have been mailed to selected lists 
of research workeis and also transmitted in 
telegraph code from NAA. the naval radio 
station in .\rlington, Virginia, to a limited 
number of points. Now through the world- 
wide facilities of WIXAL this broadcast 
service will enable many thousands of sci- 
entific observers and amateur astronomers 
to receive up-to-llie-miniite information to 
assist them in their local observations. \ 
Through the co-operation of the Han-ard 
Observatory, reports of any unii.sual celes- 
tial phenomena will also be added to the 
broadcast. 

The name Ursigram is derived from the 
initials of the Union Radio Scientifique In- 
ternationale which formulated the original 
plan for gathering cosmic data. 

Hereria Operating 
Daily 

f TOR.MERLY known as MRH, short-wave 
‘ station TI4NRH, at Heredia, Costa Rica. 

IS now operating daily from 8 to 9 P.si. and 
from 11:30 P.M. to midnight. Eastern Stand- 
ard Time. The frequency is 9.67 megacycles. 

Reports of reception should be addressed 
to Sefior Amando Cespedes Marin, Aparta- 
do, 40. Heredia, Costa Rica, Central Amer- 
ica. 


R.avag Back on Air 

T he short-wave station of the Ravag, 
0ER2, has been rebuilt and is now 
transmitting on a wavelength of 25.42 me- 
ters with a power of 1.5 kilowatts. 
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What is it that makes one man out- 
live another-— that makes one busi- 
ness outlive another— that makes a 
machine, a shoe, a wire rope, outlast 
another? 

It is the “heritage of longevity”— 
an inbred quality that clearly mani- 
fests its presence, but cannot be seen, 
or felt, or analyzed. 

This firm, which has enjoyed 61 
years of continuous business success, 
certainly possesses that quality which 
makes for long life, And it is but nat- 
ural that this “heritage of longevity” 
should have been imparted to its pro- 
ducts. Yellow Strand, the wire rope 
with one strand of yellow, has always 
displayed conspicuously long life un- 
der the most severe operating condi- 
tions. 

Now this same Yellow Strand is 
given the many advantages of ‘‘pre- 
forming,” a method of manufacture 
during which the wires and strands 
are permanently set to the helical 
form they occupy in the finished 
rope. This gives an already long- 
lived rope still longer life by endow- 
ing it with properties not possessed 
by any rope of standard construction. 

Yellow Strand made by this revo- 
lutionary process is called “Flex- 
Set” Preformed Y ellow Strand. It is 
practically pre-btoken in; marvelous- 
ly limp; easy to handle; easy to in- 
stall; highly resistant to kinking and 
fatigue. 

Contractors and road builders, 
those engaged in mining, logging, 
and In manufacturing, can profitably 
employ “Flex-Set” Preformed Yel- 
low Strand. 

BRODERICK Si BASCOM ROPE CO. 

St. Louis 

Branches: New Yorlv. Chicago, Seattle, 
PortlancI, Houston. Factories: St. Louis, 
Seattle, Peoria. 

jfanu/aefurers o/ a// grades and construe- 

tioas ol wire rove lot every purpose 

v-m\ 


“FLEX-SEF PREFORMED 
YELLOW STRAND 


BRILLIANT 

CAMERA 

That Works Like an 
Expensive Reflex 

AT SJ.50 

Regular Price .^12.50 






Camera enthusiasts who know the 
great Voigtiander reputation will 
he quick to snap up this remark- 
able camera — and save §5 at the 
same time. 

With the Voigtiander Bril- 
liant YOU see your pic- 
ture almost full she in 
the reflecting finder while 
you snap the shutter. 
There are no reverse images — 
no guesswork. Twelve pictures 
each 2 H inches square are given 
on a standard 8-exposure No. 120 
him. 

The Brilliant is compact, light- 
weight, and easy to carry. 

Fitted with Voigtar F/7-7 Anas- 
tigmat Lens, Automatic Shutter 
(1/25, 1/50 and B). Size of cam- 
era 4 % X 3 % inches, weight 1 9 oz. 

ACCESSORIES 

Yellow Filter 2*22 itim S3.00 

P 62 Portrait Fooar Len& . 3.00 

Brilliant Exposure Meter 7.50 

Eveready Carry Case ... . . 4.30 


^RADEIN^ 


Mall orders filled. 
Trite Dept. S.A.B. 


A Scoop 

T ime may march on, but the inventors 
and the scientists who have made pho. 
tography a wonderland of modern times go 
faster still; they fairly leap ahead. No man 
dare predict what new marvel they will next 
produce, or laugh at the wildest imaginings 
of his wishful-thinking camera friends. They 
may he dreams today, but precious realities 
tomorrow. 

Apropos, we have this month the pleasure 
and the honor to present what in journalistic 
parlance is knorvn as a “scoop”; that is, a 
beat, a tip, an advance notice or, if you will, 
“inside dope.” In other words, a scoop — 
unless somebody else, willy-nilly, gets ahead 
of us. And this is it; a reflex camera using 
35-mm film, which can be focused at either 
eye or waist level with provision for easy in- 
terchangeability of lenses of vaiious speeds 
and focal lengths, and at a price within the 
reach of the serious-minded advanced 
worker. 

This most recent advance in miniature 
camera design has been named the Kine- 
Exakta, sister of the Ihagee Exakta (made 
by the Ihagee Camera Works, of Dresden, 
Germany) which has gained such a fine 
reputation for itself in the vest-pocket reflex 
field. We owe it to tlie confidence of our 
friend, Joseph M. Bing, of the Photo Mar- 
keting Corporation, that we are able to be 
the first among oar magazine confrwes to 
make tills announcement. At the time of this 
writing, the camera has not yet reached the 
United States, but it will doubtless be in the 
stores when this reaches you. 

Shaped like the regular Exakta and hav- 
[ ing about the same dimensions, the Kine- 
Exakta is equipped with a focal plane shut- 
ter permitting speeds ranging from 12 sec- 
onds to 1/lOOOlh of a second, as well as de- 
layed action allowing practically the same 
speeds except in the slower brackets, where 
the longest possible automatic timing is 6 
seconds. There is, of course, as with other 
cameras, provision for time and bulb shutter 
operation for much longer exposures. The 
automatic film transport is coupled with the 
shutter curtain, preventing double ex- 
posures. Being of the single lens reflex type, 
the Kine-Exakta cannot give parallax 
trouble. 

The camera can be focused at eye-level as 
well as the usual lower level in a ground 
glass combined in one piece with a focusing 
magnifier that enlarges the visible image to 
4 by 6 cm, that is, full vest-pocket size. For 
greater convenience and to insure critical 
sharpness, a secondary or auxiliary magni- 
fier may be swung over the ground glass to 
give a magnified image of 6 by 9 cm, or 214 
by PA inchejs. 

The Kine-Ekakta accommodates an at- 


tractive variety of lenses in bayonet mounts 
ranging from the normal 5 cm (2-inch) 
Exakta F:3.5 and Tessar F;2.8 to a line of 
telephoto lenses having focal lengths of 12 
to 25 cm, and speeds of E :6.3 to F ;4.5. 
the 5.8 cm Biotar F ;2 or the 5 cm Primoplan, 



The new Kine-Exakta 


F;1.9 the new camera becomes the Night 
Kine-Exakta. 

The camera body is heaiitifully embel- 
lished with the popular chromium fittings 
and takes the same accessories, such as fil- 
ters, close-up lenses, lens shades, and so 
on, as the regular Exakta. 

Luster Prints 

A METHOD of adding luster to prints 
and enlargements on matt surface 
papers as well as of providing a medium 
for spotting with a pencil that may be new 
to some of our readers, though old to others, 
is given below. 

The formula calls for one part mastit 
varnish, one part linseed oil, and two parts 
turpentine, all these materials of artists’ 
quality. After this mixture has been shaken, 
a wad of cotton is dipped into it and then 
rubbed well into the print, the surplus be- 
ing removed with clean cotton. After a day 
or so it will be dry, without surface gloss 
or stickiness. Spotting with a pencil may 
then be done where needed, though spot- 
ting with water color will have to be done 
before the treatment is applied. 

Another New 
Enlarger 

S TILL another piece of news on which we 
have been able to obtain information in 
advance of the product’s arrival in this coun- 
try is the advent of the Komet 105, some- 
thing thoroughly modern in the field of en- 
larging cameras. Its outstanding features 
are a built-in light control unit and time 
switch, a baseboard and easel combiu* 
having a working space of 20 by 25 inch* 
exclusive of the portion allotted to the rhefc 
stat and the time switch, making possibl, 
16 by 20-inch enlargements and a hit largik 
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Note the large easel 


directly on the baseboard-easel, and a con- 
venient geared handle fur raising and lower- 
ing the camera for determining image size. 
The camera is of the condenser type. Fo- 
cusing is done either with the handle and 
rotation of the lens nioiint or automatically 
by adjusting a scale. 

The camera takes films up to 6 by 9 cm 
(214 hy 314 inches I and smaller, and i« nor- 
mally supplied with a Tessar F :fi.3 lens of 
10., 5 cm focal lengtii, ihougli pro-vision is 
made for inteichanging this in a bayonet 
jiSiount with lenses of shorter focal length if 
and when greater magnifications are desired 
than those possible with the regiilai lens, 
which gives magnifications of l!a to 7 tlme^ 
linear. The diaphragm openings are made 
clearly vi.sible in a lens barrel designed for 
the piiipuse, and the barrel is so designed 
that successively smaller stop openings may 
be obtained -wiihoul examining the stop indi- 
cator but merely by “feeling” the stops, a 
little catch at each stop making this possible. 


School Photography 

P hotography in the schools recently 
had an enthusiastic boost in a successful 
venture at Lehigh University, Bethlehem, 
Pennsylvania, -where a conrse in photogra- 
phy is now being given in connection with 
the regular journalism instruction at the 
school for candidates for posts on the stu- 
dent ne-wspaper, The Black and White. So 
|CTeat has been the response that the class 
pd to be divided into two sections, TFith the 
lurchase of a miniature camera and the set- 
mg up of a regular darkroom, the semi- 
veekly news photographers were ready to 
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by the assistant in journalism, includes mas- 
tery of developing and printing and of what 
it takes to make pictures under the varied 
conditions which newspaper photographers 
face. 

The photographic editor of the semi-week- 
ly may call on any niemher of the clas^ to 
cover a photographic assignment, as a result 
of which pictures have been made available 
to biin of all types of student activities, in- 
cluding sports, dramatics, debating, music, 
pledgings hy honorary fraternities, dances, 
pep rallies, and so on. 

Heie's a swell idea for other schooL to 
fry. 

Weighing Sc.4le 

A BALANCE capable of weighing from 
1-100 gram up to 100 grams is at- 
tracting vvide attention among photogra- 
phers. Compact, without louse parts, the 
Bennett Balance, as it is called, took eight 
years to perfect and is characterized hy 
fine sensitivity, weighing to one decimal 
point farther than the usual low-priced 
counter scales. It has been recommended 
not only for pliotograpliic chemicals, but 
also fin experimental work, organic syntlie- 
.sis. ronipiiimding. and so on. It is small and 
poilable. There is available to it two im- 
portant accessoiies, a black Bakelite carry- 
ing ca.se and a dustproof table balance case 
itmde of non-inflammable transparent cellu- 
lose acetate, thus fiiriiisliing protection from 
dust, fumes, and injury vvheii not in use 
Certainlv worth while investigating. 

Traveling With Bike 
AND Camera 

B y the time you read this, spring will lie 
just around the corner and vacation 
lime not very far away. Ever think of taking 
a cycling trip during those two weeks ol re- 
lease from the routine and cares of a job. 
and shooting pictures along the way? Lots 
111 people are doing it and, from the news 
we hear, many more will be taking to this 
pleasant way of traveling about, whether on 
vacation or during week-ends. Tt'e learn that 
during 1936 more than 1.200.000 bicycles 
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VISCOSE 


SPONCE-PACK 


M.'iiiir.uniteii ml ■< A Pat Apjil d 



Each, Dry. Vh t 23i y Inches 
Combined absorption about 8 ounces 


Viscose Sponges are of marvelous ab- 
sorption, and velvety soft vrhen moistened. 
They are a necessity In every darkroom. 

When mounted Into the toggle-hinged 
Bakelite shells of the Duo-Service Sponge- 
Pack, the sponges are utilized with greater 
comfort, ease and efficiency. 



I. Removal of surface moisture from front 
and back of film AT THE SAME TIME, 
with one hand. 

2 Surface-drying of papers, Bromoils, any 
flat surface with two sponges to use 
and a good grip on either. 


The Sponges are imperishable, gasoline^ 
proof, lintless artificial sHk. 

The Sponge-Pack will accommodate film 
up to S’/j" width. 

Surplus water is pressed from the Spon- 
ges neatly, without messy spilling, and in 
the manner which best preserves the 
sponge fibre. 

The triple hinges make the sponges a 
handy unit, whether sponge-to-sponge or 
shelMo-sheil. 
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A NEW 
EXPOSURE METER FOR 




Gives correct exposures ... all 
types of movie cameras . all 
film, including color. 

2 . 

Gives correct camera settings 
without manipulation in the 
field . . almost instantaneously. 

3 . 

Viewing angle about 25° . . ■ 
similar to most movie lenses. 

4 . 

Can be used from camera posi- 
tion ... or for close-up readings. 

5 . 

Assures correct exposures, elim- 
inates film waste. Send for full 
details. Weston Electrical In- 
strument Corporation, 634 Fre- 
linghuysen Ave., Newark, N. J. 


V^iSTONA 

C^Jwsurelvjefer 


“Make Money With Your Camera” 

PHOTO-MARKETS 

This 112-page hook tells what to 
“shoot,” how and where. Gn-es di- 
rections for suhniitting photographs 
to magazines. Lists 1823 markets 
for photographs, together with the 
types most suitable for each. 

Sixth Edition — Revised — Up-To-Date 

so Cents, Postpaid 
Scientific AMERrc.t.N 

24 West 40th Stteet New Votfc City 


left the factories, held to be a record. It is 
estimated that this total is twice the 1935 
output and nearly four times the average 
number made yearly between 1928 and 1934. 


Film and Paper Drying 

A new device for swabbing negatives and 
prints after washing is now available. 
It consists of two viscose sponges mounted 
on a pail of toggle-hinged Bakelile shells 
and IS known as the Duo-Sen ice Sponge- 



Using the new drying sponges 


Pack. Eacli of the sponges when dry meas- 
ures 3'/!> by 2^1 by % inches and the com- 
bined absorption of both sponges totals 
eight ounces. The double-function feature 
of the new device is, first, the convenience 
of removing surface moisture from the front 
and back of the film at the same time witli 
one hand, and, secondly, the surface-drying 
of papers, Bromoils, and any other fiat sur- 
face. The Sponge-Pack will take film up to 
3’4 inches width. 

The sketch shows how the two shells are 
compressed to remove surplus water from 
the sponges (Figure ll ; how film is dried 
( Figure 2) ; how paper or any flat surface, 
such as a squeegee plate, is dried by folding 
the shells over, hack to back, exposing two 
sponges ready for use (Figure 3 ) ; how the 
Sponge-Pack is rested on its Bakebte edge, 
free from contact with grit and dust (Figure 
4) ; and how the Sponge-Pack itself is hung 
lip to dry, the Bakelite shells against the 
I wall, the sponges free to the air ( Figure 5 1 . 


PHOTOGRAPHIC Still Projector 
1 BARGAIN BOOK inevitable corol 


of Carnoras 
and SuppHos 

FREE 


Mori» SSaUtu. fM' tUfi 
and profits. Ofivri boo* 
dr«ds of smnos. BwaeY* 


-ra/vvnrsDiwuft mABOUAHTERS SW® tW 


T he inevitable corollary of the color j 
transparency now so popular because of 
the advent of such color films as Koda- | 
chrome and Dufaycolor is the projecting 
camera fur enlarging the picture in' full color 
on a screen. While the projecting camera is, 
of course, used for projecting black and 
white stills as well, the manufacturers' re- 
vived interest in these machmes is doubtless 
due to the success achieved with modern 
color film and the consequent demand for 
viewing the transparency in large size. 

The latest projeaor to appear on the mar- 
: ket i« the Kodadide Projector^ intended for 


The Best Books For 
Amateur Photographers 


New Ways in Photography, by Jacob 
Di'iclun Eminenlly piactical fiom ev- 
ery point of view, this new book con- 
tains nothing of theory and nothing 
that the advanced amateur photogra- 
plier will not find valuable in one way 
01 another It coveis the whole range 
of amateur photography, discussing 
such things as tuck photography, pho- 
tomuials, retouching, infra-red, and a 
number of othei sub-divisions that will 
nut be found elsewhere in as clear and 
concise a manner 32 90. 

Monsters 8C Madonnas, by Wilhaiii 
Moitcnscn This is a book of methods 
for the artist-photogiapher, who glories 
in producing a finished print that con- 
tains more than was recorded on the 
original negative. The book includes a 
number of beautiful photographs rang- 
ing from portraits through nudes to the 
grotesque, .jil 15. 

Practical Amateur Photography, by 

Wilhayn S Davis. Deals with the whole 
subject fiom the origin and giowth of 
photogiaphy to the latest types and uses 
of cameras. 264 pages, illustiated $2 40. 

Press Photography, by James C. Kin- ' 
kaul .Lnmteur photogiapheis iTi,iy in 
some instances do well to ape the pro- 
cedure of the press pliotograpliei. This 
book tells the whole story of the in- 
teresting work done by these men and 
contains many fine exanqiles of theii 
work. S3 20 

Infra-Red Photography, by S 0 
Rawlings. A tieatise on the use of pho- 
togiaphic iilates and films sensitive to 
infra-red Exposure and processing aie 
fully coveted; foimulas aie given for 
sensitizing. .SI 65. 

The American Annual of Photo- 
graphy — 1037 — Volume Fifty-One. The 
cieam of the year’s photography, a 
series of articles on various phases of 
photography, and a miscellany of for- 
mulas and hints for the amateur photo- 
giapher $1 63. 

Elementary Photography, by Neblette, 
Bichm, and Pi tat. You can leain much 
of the fundamentals of photogiaphy 
fiom this little hook even though you 
have little or no knowledge of physics 
and chemistry, ?1.1S. 

Photographic Enlarging, by Franklin 
I. Joidan, F R P. S. One of the most 
interesting and authentic books on en- 
laiging. Its 224 pages cover every phase 
of the -subject and 75 illustrations, many 
of them salon- winneis, show the value 
of correct technique. .33 70. 

Pictorial Lighting, by William Mor- 
tensen. Complete control of lighting is 
an absolute “must” for successful pho- 
tography, This book fells clearly how to 
obtain such control. $2.15. 

Prices Quoted Include Postage 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC American 

24 West 40th Street New York City 
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Miniature Cameras 
i‘or “Candid** SImts 

At Iiicoinparaljly low 
Prices 

Sold on our usual 10 day trial basis* 

3 X 4 cm. ('/j V.P.) Foth 
I Derby F3.5 lens ^20.00 

3x4 cm. ('A V.P.) Foth 
Derby F2.5 lens 27.50 

3x4 cm. ('/I V.P.) Kodak 
Vollenda F4.5 lens 18.73 

3 X 4 cm. ( 13 V.P.) Gewir- 
ette F2.9 lens.. 22.50 

3x4 era. (Vs V.P.) Gewir- 
ette F2 compur rapid 45,00 

3x4 cm. (V; V.P.) Baldi 
F3.5 compur 31.50 

f d'j-sam. (Leica size) Baldina 
I F2^^ompur 34.50 

4V2 X 6 cVr. (V.P.) Baldax 
F2.9 corner 34.50 

4V2 X 6 cm. Exakta Reflex 
Tessar F2.8 95.00 

2y4 X 314 Baldina Glorina 
F3.8 compur 29.50 

35 mm. Contaflex Reflex 
Tessar F2.8. 185.00 

35 mm. Contaflex Reflex 
Sonnar F2., 295.00 

AllE C«IIEN*S 

EXCHANGE, me. 

"The House of Photographic Values” 

jl 120 Fulton Street, New York 


users of miniature films and for projectmi! 
individual pictures, properly masked anil 
mounted in a 2- by 2-incli glass slide suit- 
ably bound. The lighting unit is a 200-watt 
115-voIt projection lamp backed by a spheri- 
cal ahimimim-coated glass reflector. There 
IS a tliree-pieee condenser lens unit and a 
4Vfi-inch projection lens. 

Filmpack Picture 
Frame | 

I F yon have ever sighed with regret at 
having to throvr away the neatly made 
filmpack containers, try using them as pic- 
ture flames. They are eminently efficient for 
this purpose and may, wth a little ingenuity, 
he made to look quite attractive. Simply 
make or trim a print to fit the dimensions of 
the container, making provision, of course, 
for the borders vvhich are to be hidden by 
the ‘‘frame” of the container, and slip it in. 
The spring on the hack, which is used for 
keeping the film flat, will do the same ser- 
vice fur your print. 

Through the ^%dow 

T he camera bug bites hard. With most 
of us it does the job so well that we start 
shooting the minute we awake. And here’s 
one proof. This was made with a 35-mm 


WITH FA'EHY TWO ROLLS 

FOTOSHOP 

I6MM FILM 

Semi Ortho $2.19 per roll 

TWO (100 ft.) ROLLS vS-LOO 

Rapid Pan $3.50 per roll 

TWO (100 ft.) ROLLS S7.00 

Ultra-Rapid Pan ,$4.25 per roll 

TWO (100 ft.) ROLLS S8.00 

(prices include processing) 
risk for complete film circular 

111 addition to the savuigs olfered on 
iii'deia ot T-dv tolls of tills ra-y Baiiiiiiii- 
ienl liiJIll tiliii, we mil m.alie vmi a KlMil 
tille . . , alisolulely FREE. 

Take tins omiortunity to get aciuiaintcil 
iiitli ttie iiiiiuj- film seirices armJaWe at 
FOTOSHOF. 


I EOTOSMDP Iiic. 

I 136.S WEST 32ND STREET 

® mV YORR CITY 

This coujon entitles you to a FREE lljJDr title 
111 not more than eight tvovils, ivltli e\ety TWO 
rolls of FOTOSHOE KJnt Clnefilin. Send 
Wmted or typewritten title sou wish with your 
OHlor. Ptlmi win he acnl Immediately. Title will 
loliow wlllito two or three ilaja. .Vet tiaby' 



"Morning in the City” 

camera opened to F:4.5 and shut at 1 TOtli 
second in order to record some of the detail 
in the window through which the exposure 
was made and, deliberately, to show the man 
and boy in movement. Everything else in the 
picture is so static that it seemed the only 
thing to do to make the picture ‘‘kuman” 
was to show the strollers in motion. 


Filing 35-mm Neg.atiyes 

I F you have been finding some difficulty in 
filing your miniature negatives in a way 
to keep them away from dust, see what you 
think of this idea. This department has 
found small tins, in which Eastman 35-mm 
magazines come packed, to be ideal fur this 
purpose, since they are just large enough to 
take a roll of 36 negatives without waste of 
space and the cover is deep enough to in- 
siu-e against the entrance of dust. The manu- 
facturers recommend these tins for this pur- 
pose hut should you not wish to buy maga- 
zines because you have some anyway and 


lass jiargaingram 

VOLZS II3WESIM4DISONSTREET,CHIC4GO,Ill. N03 

Bass Says: 

The hoys vlio wait-on you at Bass 
are all “old-timers” photographically. 
They knovi through contact with 
thousands of rabid foto fans just what 
your problems are — and how best to 
solve them. This is a simon-pure 
photo shop — Known from .-‘tkron to 
Zanzibar as a snuare deal .shop Drop 
in when you’re in town. 

Pn'tiidcnt 

In all Photoland, no value like this. 

Filmarus Enlarger 

— for negatives 24 v 
36 mm., or 3 x 4 cm., 
fine glass negative 
carrier, fitted with 55 

F:4.5 lens, focusing l 

filter, condenser, well 
tnade and mounted on 
board at only 


H X 14 Paper Holder with adjustable 
margb, ^4.95 


1^ Speed Graphic 

^ of 1937 


II W This dependable photo* 

Wffl graphic too! now in mod* 

Kalart 

built-in coupled range 
finder and the Kalart 
Speed Flash Gun. The 
choice of ALL news photographers and ad* 
vanced amateurs. 

3U X 4U Speed Graphic, less lens, ^50 
4 n 5 Speed Graphic, less lens, . $80 
5 V 4 ” Carl Zeiss Tessar Ft3.5 in Compur 
B shucer . , . $82 

6” Carl Zeiss Tessar F:4.5 in Compur B 

shutter $48 

Kalart Range Finder Installed, complete 

_ ^ $27.50 

Kalart Speed Flash Gun ufith special mount* 
ing for Graphic, fitted $13,50 


^ Description for Appraisal 




Sole Distributor for RCA 
Sound-on-Film Cameras 


Send for new Free Bargaingrams: Sec.I— 16 
mm. Apparatus ?224. Sec. 11*35 mm. Appa- 
ratus "226. Sec. Ill* Text Books ^228. Sec. 
IV-Still Cameras "227. Sec. V-Lenses ^225. 



Bept AD, 179 W. Madison Street 
Chicago, 111. 

Camera Headquarters for Tourists 
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BCpP! PY Daylight 

rmrLtA Developing Tank 


Five Tanks 
in One 


For Quick, Easy and Convenient 
Development of Your Own Films 

Accommodates loll film 1-u, 117, lili, 

328 and S.l mm (24 exii.) Made of acid-proof 
bakelite Xo metal jiaits or hunKs. Xo Aprciu 
Permits develnpmg, tising and \\asl)ing with- 
out removing film from tank Pure $8.50. 


EXAX Thermometer 

New — Convenient 

Indii'ales by heavy, colored lines normal 
temperatiiie and upper and lower danger 
IKiints. Easily readable, ereii In daihroom. 
Suitable for all tanks. Price $ .85. 


LEUDl 

Exposure Meter 

« Sinall^i thun a match- 
boi, yet (lepeiidnlik untler 
all light and weather c«n- 
dltiona 

ft The least e^pen^inc ex- 
posure meter, one of 
the most aepiirnU ones 

ft There is a model arail* 
able for all mil ramora^ 
and another model for al' 
motion mctiiry cameras 

With baltellte case $2,15. 

MIMOSA AMERICAN CORPORATION 
485 Fifth Ave. New Yock, N. Y, 





t^t?T T T/^T t?C Adcnuatolv ontlraU 
* JuJLildi^lj£ii) lyflatUsht-sphtters 
, , made especially for 

one- and two-pfUide color cameras. Frames machined 
to order any size. PeHlcle mirrors mounted on any 
frames. Rufiged. durable, ineipensiye Anj desired 
iransjnission-reflcption ratio aiailahle hy evancrution. 
Address: PELLICLES. Box 13, Cambridge "C”, Mass. 



Sptefwhd cprafluRitaea. PrepaiB 
spftre timp. Eas5 nlan So pievw 
itaetWnn ondfi. eniaroon jehr 
adaeAl:li»L |Lii&e»Rt. i^d For fr 
i>ookLet. ' OrDiitiiuilUea is PbutHi 
p'ly”. wrticii'an and reqiurtwsa: 


P'lr . iumeu are asa reqiurtfnsa; 

AnwricaTi School of Photograsi 
Dept, 22S4 

3601 Michigan Avft. Chiceso, | 
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purchase your film either in the "paper- 
leader” style or "load your own” by pur- 
chasing your film in btilk, voiir dealer can 
get you a supply o{ these tins. 


Child Photography 

C HILDREN art “till the wcirid’s best sub- 
jects and thev’re the easie.st to shoot 
"candidly.” The small boy in this picture 
seems lolally ulilivioiis of ihe cameia and to 
be completely absorbed in tvalcbing the ar- 



"Thc Budding Artist” 


list mixing pigments. Maybe we take too 
many pictures 0 / children, but that’s only 
because we love them so well we hale to 
miss a single chance to snap them. Howei er, 
now and then we get a real corking shot 
such, for instance, as the contribution shown 
here. Notice, too. how pleasing is the com- 
position. 

Tee Weltini 

F eaturing a trigger shutter release 
claimed by the makers to make possible 
“shutter speeds of second with the 
camera held in the hand,” an automatic re- 
turn to infinity and a built-in range finder 
coupled to the lens which also acts as a 
direct view finder, the 35-mm Weltini using 
the usual 36-exposure roll of 1 by IV 2 inch 
film is now on the market. It has a Compur 
Rapid shutter with speeds up to 1/ 500th 
second and there is available a choice of 
tliiee lenses, the Tessar F:2.8, the Xenon 
F :2, and the Xenar F :2.8, the price of the 
camera being governed by the choice of the 
lens. 


Microphotography 

T hose who are still in doubt as to just 
what is the difference between photo- 
micrography and micropliotography may find 
clarification as to the latter in a report that 
the United States Census Bureau is reducing 
by microphotography the 50,000.000 names 
comprising the census of 1880 and contained 
in 1024 volumes. By this new method a book 
twice the size of the largest dictionary, 
weighing 25 pounds, is being transferred to 
a roll of film four inches in diameter. The 
complete census record will be stored in 28 
ordinary filing cabinets. [See page 266. Ed.] 

Small Stop for 
Street Pictures 

F ollowing the suggestion of one of 
our readers, we hereby pass on to those 
unfamiliar with the procedure the method 
used in taking street or similar photographs 
where it is desired not to include passing 
subjects. The two essentials are a slow film 
and a very small diaphragm stop, necessi- 


i 

taling. of course, a rather long exposure. The^ 
small stop, F'22 or F:32. will prevent the . 
recording of any passing subjecl, allhougl] 
if some person should decide to stay put for 
a while and then pas.s on, he will be mcliid. 
ed in the pictuie, though as a “ghost.” Tu 
prevent this happening, unless you want it, 
place the cap ovei the lens if any subject 
seems to show signs of not moving on in a 
hurry and uncover it again after he has 
passed on. Ion will, of course, have to make 
a note of the time elapsed when you pul on 
the cap, and resume counting after removing 
the cap. 

Latest Simmon 
Enlarger 

A ttractively designed and beaud- 
fiiliy compact is the new Omega En- 
larger, the second product in this fieU by 
the makers of the now famous “suitcase”',* 
enlarger, the Simmon Complete Enlarger, 
Distinctly a "miniature” enlarger, it takes 
film sizes from 2[4 by 2[4 inches and small- 
er, individual film holders being supplied 
for different size negatives. It is equipped 
with a double condenser system which may 
be easily cleaned and may be operated from .j 
either alternating or direct electric current. 
The lamp-house is supported by two strong ' 
"U’' channel beams of aluminum and there 
is ample clearance between the lens and the ! 
supporting post, a heavy tube set in a strong 
casting which in turn is firmly attached to 1 
the 18 by 25-mch baseboard. To facilitate 
composition, the lamp-house is designed to 
swing in an arc as well as to move vertically. 
The enlarger takes a 3-inch lens and is sold 
either with or without lens, a choice of two 
3-inch lenses being available, the Simmon 
Enlarging Anastigmat and the Dallraeyer 
Enlarging Anastigmat. 


Portrait Lighting 
Kink 

T .VKING a tip from the field of sculpture^ 
photography, wc made a shot of a human 
subject and found the result rathei gratify- 
ing— at least to ourselves, A single Photo- 
flood was suspended ahout three feet over 
the head of the subject in “Balance" to give 
the effect shown, Light used in tlii.s way will 





EXPERIMENTERS— SCHOOLS 
FIELD WORKERS 


at a price within 
the reach of all 


Sensitive to 1/100 gram 
'^sighs up to 100 grams 

Finest Quatity — ilade of tested 
materials. The Bakelite cup is un- 
affected by practically anj' sub- 
stance that can come in contact 
with it; the tool steel knife edge 
and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity — Weighs to 
one decimal point farther than the 
usual low-priced counter scales 
and serves nearly every laboratory 
purpose short of precise analysis. 
The capacity of 100 grams is am- 
ple for the delicate weighings 
made in the usual course of teach- 
ing, organic synthesis, e.\’periraen- 
tal work, compounding, photo- 
graphic work, etc. 

Compact — Co nve nient — Does not 
monopolize a laboratory table. 
Placed on the desk of the busy 
technical e.vecutive, it will soon 
become indispensable. It is small 
enough to be carried under the 
arm or in an overcoat. 

NOW PERMISSIBLE FOR AUX- 
ILIARY USE IN DRUG STORES 
(N. Y. C. Serial B17.) 

Graduated in either the 
Metric System (grams) or 
the Apothecary’s System 
(grains, drams and oun- 
ces). In ordering, please 


indicate which of these 


1 1 you desire. 1 1 

BENNETT BALANCE 

$8.00 plus 40c postage 

Tech. Editorial Service 
Z€West 40th St., New York, N. Y . 


Make GOOD Pictures BETTER 

with die Improved Graflex 

Enlarg-or-Priiiter 



nislied by an ordinary paper napkin and shot 
by means of photomacrography. This meth- 
od of getting a large image of a section of 
an object and making it appear like some- 
thing never seen on land or sea has been 
mentioned in this department before, but it 
is hoped that this reminder will encourage 
some of our readers to try their hand at this 
fascinating game, if they have not already 
done so. A wide-angle lens and a little imag- 
ination are all the requirements. 

One in a Thousand 

T he lads who produce photographs for 
the daily press must generally have a 
pretty dull time of it, what with the routine 
nm-of-the-mlll stull they must turn in to 
“break up” the solid text of a newspaper 
page or to illustrate an impoilant story. But 
once in a blue moon somebody with imagina- 
tion shoots a picture that clicks all around 
and is reproduced in a great many papers 
simultaneously. Such a pictiue was made 
during the recent floods by an Associated 
Press photographer on the job at Memphis, 
Tenn. It showed a group of Negro convicts, 
chained to each other at the ankles, carrj'- 
ing sandbags for the protecting wall being 
built against the rising waters. You have 
doubtless seen this picture no matter what 
part of the country you live in and what 
newspaper you read. One of the Negroes 
has turned toward the camera and smiles 
broadly, seemingly obHvious of his chains 
and carrying his sandbag with the air of one 
on a leisurely hike with his pack of supplies 
on his shoulder. The point of view, from be- 
low, was an inspiration and is, in fact, per- 
haps the making of the picture. It’s a picture 
in a thousand and perhaps there was an ele- 
ment of chance in its making, but there is no 
doubt that the photographer had something 
of the sort in mind or he would not have 
descended to a low level in order to shoot 


FOLMER GRAFLEX CORPORATION 
DEPT. SA-IO. ROCHESTER, -XY., U.S,.A 
rieaso send me rnur new Jree firtalog ot -tmeritan-inaile 
GwUh CsDJcras and ArcejSDriK anil Die Enlaj-j.or-fnntu-, 


ROLLEIFLEX 


• The ultimate 
triumph of the 
camera maker’s 
art,Rolleitle.xand 
Rolieicord Cam- 
eras gain new ad- 
herents daily . , , 
wliohave come to 
realiae that tliere 
is no comparable 
instrument — 
whether judged 
Ijy cunstniction, 
simplicity of op- 
er.atian or per- 
formance. In fact, 
these cameras 
actually think for 
you, indicating 
graphically the 
sh.irpness of your 
ultimate picture 
and tlie pictorial quality of scene or sub- 
ject which you contemplate capturing. 
Automatic features, e.xclusive to these 
cameras, patented and never successfully 
imitated, insure nnti.=iial e.ise of operation 
.and perfect results. These are the favorite 
instruments of the Salon Photographer. 

Free Trial Gladly Granted 
Send in your picture to Ihe 
SECOND ROUEinEX SALON 

Last day for receiving photographs is 
May 7th, .so we suggest that you forward 
your favorite prints promptly. Valuable 
money Awards. Write for details. 

BURLEIGH BROOKS^ Inc. 

1 27 West 42 Street New York 
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THOUSANDS 
SWITCH TO 
D0D6E! 


Here Are a Few of Them! 




''The carl drive 

must be 6383? 
on gas and 
easy on my 
pocketbook in 
other ways,” 
says I. J Boul- 
ware, Chicago. 

'‘That’s why I’m 
driving Dodge— and 
I switched from a 
smaller car! My 
Dodge hasn’t given 
me less than 19 miles 
to the gallon and it 
uses 20% less aiU” 


"Youcan’ibeat Dodge 

for economy,” says Jim- 
Huskisson, Valley 
Park, Mo. “I'm getting 21 
miles to the gallon of gas 
^ which isTmiles more than 

'N? myoldcargaveme.Atthe 
rate we drive it, that will 
mean close to $100 saved 
by the time I have had 
this new Dodge a year.” 


DODGE 


DOIVESS NOW FOR JUST fl FEW DOUARS MORE TUAN 
THE LOWEST-PRICED CARS! 

Eaa tetna gladly arranged to fit jfottr biaiggt, at tow 
eesi throat Cammaittol Credit CampaBy, 
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DIGEST 

[Continued from page 233) 


reached land, suffering terribly from the 
cold and shiiering violentlv, friends wrap- 
ped him up and gave him a pint of whisky. 
To his surprise this man, wlio was piactical- 
ly an abstainer and always very sensitive 
to alcohol, e.\perienced almost no psychic 
effect from the overdose of whisky. .Appar- 
ently his quivering muscles utilized the .stuff 
very rapidly . — Journal of the American 
Medical Association. 


Filming Census Records 

ANTICIP.A.T1NG the heavy demand for 
li proof of age in connection with social 
security benefits, the Bureau of the Census 
recently started copying in microscopic size 
on film the 50,000,000 names recorded in tlie 
1024 volumes of the census of 1880, accord- 
ing to an announcement by Director Wil- 
liam L, Austin. Photographic equipment 
especially hiiill for the Bureau is being used. 

At the same time, machines of a different 
type are recording on film the 76,000,000 
names returned in the census of 1900, which 
have been transcribed on 33,000,000 cards 
from the original volumes. 

It is these two censuses — 1880 and 1900 — 
which contain tlie facts that will he of 
greatest value to people attempting to qual- 
ify for benefits under the Social Security 
Act, as well as under similar legislation in 
force in the various states. The volumes of 
the intervening census — 1890— were de- 
stroyed by fire and water. The volumes in 
the Census Bureau form the only documen- 
tary birth record of many Americans, since 
registration of births by local autliorilies 
was not general prior to 1915, even though 
New Hampshire has birth records on file 
dating from 1640. 

Miniature copying of Census records by 



Photographing census books 



Photographing loo.se pages 


photography will serve seveial purposes. 
First, tlie original documents of the human 
history of our country will he preserved 
from the wear and tear of frequent hand- 
ling; second, the serious problem of storage ’ 
will he solved, as one roll of film less than 
four inches in diameter will record the 70,- 
000 names contained in a census volume 
twice the size of a large dictionary; third, 
the present metiiod of searching lor names 
in the 25-poimd census volumes, which have 
to be removed from vaults for the purpose, 
will be elimiiialed; fourth, e.xistence of du- 
plicate records on safety film will be an 
added precaution against loss by fire or 
water. 

Cameras eleven feet high are doing the 
major copying job. Two were designed for 
photographing loose sheets. A suction roller 
carries the pages under tlie lens of this ap- 
paratus as rapidly as they can be fed down 
a sloping tray, and the sheets are filmed 
“on the move.” The other two cameras pho-. 
tograpli pages in bound volumes, with a 
caiTiage moving the large books back and 
fortli automatically to let each of the two 
facing pages be “shot” successively. 

The specially built cameras being used 
are products of the e.vperimental labora- 
tories of the Eastman Kodak Company. No' 
equipment to do the work was available and 
the machines had to he designed and in- 
dividually built to meet the Bureau’s needs. 

It is estimated that a 95 percent saving in 
storage space will result from putting tlie 
census records on film. The 8.700,000 pages 
of census reports now in storage occupy 
almost a mile of shelving. Copied on film, 
all of the records could he stored in 28 
.standard-size file cases. 


Improved Magnesia 
Cements 

B y adding 10 percent of finely divided 
copper powder to the cement made by 
mixing plastic magnesia with a solution 
of magnesium chloride, many of the disad- 
vantages of older magnesium oxychloride 
cements are overcome. Magnesium oxy- 
chloride cements have been used for build^ 
ing purposes because of their relatively higffi 
strength as compared with Portland cemenn 
concretes. They have also been used aS ad-* 
hesives and binders in coinpQsition<floors,j 
-Stucco, tdes. and other buiid iTicr miii-OTin lc i 
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Their principal drawback has been that 
" [hey dissolve and disintegrate when exposed 
to the weather or when repeatedly washed 
They also show a large change of volume 
on curing. 

The addition of copper powder to the mix 
overcomes these disadvantages and actually 
increases the strength and resiliency of the 
cement while materially increasing its re- 
sistance to water. The new cements adhere 
permanently to stone, brick, concrete, mar- 
ble, wood, and fibrous materials. Adhesion 
is generally greater than the strength of the 
mateiials themselves. They even adhere 
tightly to glass. Because of their high 
strength they are recommended fur pre- 
formed articles such as tiles, garden furni- 
ture and statuary,— Z). H. K. 


house has attracted the attention of building 
stylists all over the country. It strikes an 
entirely new note in residential construction. 

Gleaming white porcelain enameled steel 
sheets cover the entire exterior of the resi- 
dence. Rains or a garden hose will keep it 
j'ust as white as tire day it was built; it will 
never require a coat of paint. 

In keeping with the modern tone of the 
exterior, this well insulated home is equip- 
ped with the latest type of air conditioning 
and heating plant. 

The building was constructed by The In- 
sulated Steel Construction Company, while 
all metal used in the structure was manu- 
factured by The American Rolling Mill 
Company. 


R.'Iyon Typewriter 

T ypewriter, ribbons made of special- 
^ ly processed fine denier, multi-filament, 
Bemberg yarns were announced recently by 
Remington Rand, Inc. It is pointed out by 
}i. H, Mathews, General Manager of the 
■(hpewiiter division, that this is the first time 
j synthetic yarns have been used commercially 
lor this purpose, and opens up an important 
and heretofore unexphiited market. Ribbons 
used previously foi typewriters have been 
made either of silk or cotton yarns, and for 
llie most part these have been imported 
materials. 

The extreme fineness of the ribbon is ex- 
emplified by a filament count of 11,520 fila- 
ments per square inch, stated to be an ac- 
complishment never before attained in type- 
irriter ribbons. The ribbon makes possible 
clear, sharp letters having the appearance 
of printed type. Uniformly longer ink life 
than any ribbons on the market, and excep- 
tional durability are impoitant qualities of 
the new ribbons made possible by the 
unique properties of this specially processed 
^uprammonium yarn, it is stated. 

Porcelain Enameled 
House 


J MPLOYING the newest in both style of 
architecture and building materials, a 
recently completed St. Paul, Minnesota. 


ICE HEAT 

Jj'RESH flowers shipped from the 
West Coast arc “heated with 
ice.” Ordinary wrapping and insul- 
ation previously would not prevent 
temperatures far below freezing 
from destroying the flowers entirely. 
A coating of ice holds them to a 
much warmer temperature — ap- 
proxirfiately the freezing point. 


Trichinosis Gre.4ter 
Problem in United 
St.4TES than 
Anywhere Else 

T he United States has the greatest 
trichinosis problem of any country in 
the world, Dr. Maurice C. Ha'll of the Na- 
tional Institute of Health, U. S. Public 
Health Sendee, recently declared. Millions 
of persons are involved in the problem of 
this disease that results from eating mealy 
pork, studies by Dr. Hall and his associate, 
Dr. Benjamin J. Collins, showed. 

Trichinosis is a painful disease that may 
end fatally. It is caused by worms, called 
trichinae, which are frequently found in 
pork. Thorough cooking of the pork kiUs 
the worms and protects against the danger 
of eating the infested meat. Unfortunately, 
however, pork is not always cooked thor- 
oughly enough to kiU the worms, and there 




AIR LINES 

FASTEST, SHORTEST BETWEEN THE EAST 
AND MOST PACIFIC COAST CITIES 


For reservotions, phone or wire any United 
Air lines Tickef Office cw your Travel Bureau 

nTTCTll 


UHiTED’S deluxe new 

MAINIINERS 


Builffor United by 
Douglas 


Skylounge Mainliners. CMcago-Nm York 
NonStof. The veorld’s fint extra fare plane! 

I-is'wd chairs in a Zl-passenger cahin 

★ Most powerful passenger land- 
planes in the United States and the 
world’s most luxurious high speed 
transports . . . United’s new Main- 
liners built by Douglas are justly 
acclaimed a world triumph! 

United provides the greatest 
choice of service ever offered by any 
airline: 28 deluxe Mainliners by 
Douglas for long-distance and non- 
stop service at peak traffic periods; 
equally fast 10-passenger Boeings 
for United’s frequent, convenient 
inter-cit}" schedules. All backed by 
100 million miles experience. 


Today's triumph in 
air trace!! The fastest 
deluxe air transport 
fleet in the siorld! 



268 


SCIENTIFIC AMERICAN 


APRIL • 193 ‘ 


YOUR SAMPLES 

Easilj filed in ordeily iiiranjje- 
incnt for iiormauent ufereiiue ui 
this ’^RPC’' iSdwpIc iitoiath 
Set Sufli a ctilleetinn sonn be- 
l.ome^ invaluable 
ifodel A contains 100 4^1*" s 
Main in case ifitli lOu i‘iimp.nf- 
nienls, fOinplHe with coih-,. Li- 
bel-, and Hides card 
1000 samples in ten of tlic-.e sets occupy only 33" 
-helf s]i.ic€ 

Each only $3.25 Dozen, $30.00 

Poatpuid if remittance accompanies order 
Other models— Leaflet on Ketjue't 

R, P, CARGILLE 
118b Liberty St., New York, N. Y. 



Price 



® Only 10c a Day ^ 

Save over H on standard office 
models. Also portables at reduced ;rloe: 

SENB m MONEY 

AH tats modeli eoRioleUl; refiniahed like 
brand ae7. PUUY GUARANTEED. 

Bie free catslor ehowi actual n'lehisea 
lu iul] colon Lowest luices. Sead ot o 
FrM coar«« In lyplng Included. 

International Typewriter Exch.i DSit,"49a,°"ciricaM 


WANTED MANUFACTURERS 


liy old estr.lilishpd firm, to past nw liiip n and lf)r 
^■ull3lt^e^, Toy Autos, Metal Aalitr.ij=?. etc Can be done 
in any spare rfioni and rifi cvjiorjf/ice ntrtS'arv tve 
furnish full Instruction, with niaultls A rare oppnttiin* 
ity offprlnp pns-dbilltks for Inir hu:.ine,s If intcrosU'd 
in (Icroting vniir spare nr full time to profitable work 
write .AT ONCE as we are now elosliis arranfrement'i 
for 1837 supply of our good^, 

METAL CAST PRODUCTS CO. 

IG96 Boston Road Dent. S. New York. N. Y. 



CPatrairt i-ir-eei 


The Midget Slide Rulej 

cniiols & 12 In filr-ufcM «lid<> rule in nr 
cisiun. trjis U t', D, C 1, l.uc*l4» 
a Buury. Add ntid I 


iti.’d Du 4 In fttec witlil 
J'alirilsfjid ei-,!' and Initructton Bout, 
420U. cpsh Of C 0. i> Money back iij 
not ‘t'lCiYf iftupy. Cirrnl its frre 
Gttson Slide Rule Co.. Stuart, Fla. 


AGENT«ETTERS 

For Store Frunta and Office Windows. Anyone can 
i imt them on. Free baiiiiiles Liber.il Offer to gen- 
eral assents. Write to-day far territory. 

METALLIC LETTER CO, m H. Clark Si, Chicago 



I^t-w Illu'tRtrd Patjla* deH-nt- 

> - f BlMlkH k«JVlTl|ia H liti'wuf dlllt’TPllt 

U'h ywirs iiljaulutily Free Write ft»i 
^yuw «»pj NOW, 

} FeptttT Wech«pfc» Press. P«pl.A’2. 208 E. Ontario Si.. Chicago 



)IiX.oS 9 lv i.S!iiSrBS 

let tions. Scicuc worth $1 tu $7 tut-h wuri 

\ul!i HIT low Pcttt iiibtrui Ioihr, njetuxe-. jiijpp 
IkYf Vti lit—He'iBure Send len lents Ifir lUintra- 
t.'.i FiDSiwttaR. terms, before sending any butter- 

ffiew, Mr. Sinclair 

Dept. 3G, Bax 1424, San DieEOr California 


ALUMINUM CAN BE SOLDERED 

New Lioni) PLI'X and does a perniflnent job 

on AU’MlNt'M, StalnIes^ Steel, Die Ca&i. Ca^t Iron, 
Era'll, Capper, etc*. SPECIAL QFFER^— Regular SI S'l 
Kit fontaining Bottle Liquid Flux. 23" Sdliler. Wire 
llriiYli, InMrUL'Uon Sheet, all for $1 lb) CDstpaid Satlsfwc- 
llon guaranteed or iluney Refunded! Order Today! 

E« M. LEI 6fll N. Mbhlonn Ave.. Chicago, III 


For 

Scientific and Technical Books 
try onr BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 



is a growing tendency to eat raw pork. The 
popular raw' hamburger, for example, often 
contains some pork as well as beef. 

One out of every eight Americans, or, 
16,250.000 over the age of infancy, have 
some of the trichina worms in tlieir bodies. 
Drs. Hall and Collins estimate from their 
post mortem examinations of hundreds of 
persons who died in Washington, D. C., hos- 
pitals, but who came from every state in the 
Union and every walk of life. Not all of 
the millions infested have enough worms to 
he sick with trichinosis. Probably 769.250 
living Americans, however, have had trich- 
inosis, the scientists estimate, and there are 
probably thousands of deaths from the 
di.sease every year. 

Boston and San Francisco are the two 
largest trichinosis centers, and the South 
is freest from the disease. The reason for 
this, and for the general high incidence of 
trichinosis throughout the country, is a mat- 
ter of how swine are fed. In the North, 
swine are largely fed on pork sciaps, gar- 
bage, and swill. In the South, the old cus- 
tom of letting swine roam at large and 
forage for their own food, bringing them 
in for final fattening on peanuts, cuts down 
the number of worms they get in their feed 
to a very great extent. There is a veiy large 
garbage-fed hog industry on tlie West 
Coast, including what is probably the larg- 
est plant of this sort in the world. This 
supplies pork to San Francisco and Los 
-Angeles and probably accounts for the high 
tiichina infestation among persons living 
there. Control of trichinosis depends on 
better and more extensive meat inspection 
and on improving the methods of feeding 
swine. 

Housewives and cooks are another class 
especially exposed to the danger of trich- 
inosis from infested pork which they often 
sample in its raw state while preparing 
it.— 5«ence Service. 

Freak Accidents 

T . A. BURKE, editor of Public Safety 
magazine, vouches for the following 
freak accidents of recent months: 

The acetylene torch operators (two cases) 
who cut holes around themselves in tlie top 
of giant steel tanks and fell through . . . 
the power drill operator who did the same 
thing through concrete and landed on tlie 
floor below . . . the manhole cover that 
blew np in Chicago just as a motor car 
was passing over it , . . the explosion tliat 


failed to occur when a California driver of 
a truck of dynamite (plus the detonator 
caps) drove over an embankment to avoid 
hitting a bus load of children . . . the Chica- 
goan who unknowingly hit a woman pedes- 
trian and carried her three blocks on the 
bumper, and then was charged with leav- i 
ing the scene of an accident . . . the eiglit- 
year-old Columbia, Missouri, girl who 
slipped between the ties of a railroad bridge 
and hung by her head . . . the man who 
died of heart failure at the wheel of his 
car in New York and then drove on to kill 
one person, injure three, and wreck three 
store fronts.— Science Service. 


TREES 

TYURING the year 1937 the Sail 
Conservation Service plans to 
plant approximately 175 million 
trees and shrubs as part of the 
erosion control program. 


Weather Owes United 
States Moisture 

T he weather owes most of the Unitcc 
States a great deal of moisture, accord- , I 
ing to J. B. Kincer of the United States / 
Weather Bureau, Tlie year 1936 left a defi- 
cit in rain and snowfall somewhat greater 
than that left by 1934 and in about the 
same areas— practically all of the interior 
of the country. Precipitation maps for the 
two years show rainfall reaching norma! 
only in coast states, and not in all of them 
both years. 

States on the Atlantic and Gulf Coasts 
bad normal or above normal precipitation in 
1934 and 1936, except New York, South Car- 
olina, Georgia, and Texas in 1934 and Louis- 
iana and Mississippi in 1936. On the Pacific 
Coast precipitation was above normal in i 
Washington and Oregon in 1934 and in 
California in 1936, Nevada, Utah, and An- ’ 
zona had more than their usual rainfall in 
1936 and Wisconsin touched the normal 
mark in 1934. Everywlieie else precipitation 
was below normal, often far below, in 1934 i 
and in 1936. . _ , 

These two extremely dry years following 
1930— also very dry over large areas— 
caused a critical moisture shortage in the 
central part of the United States for tlie 
period from January 1, 1930, tn September 








fHADEO h-IRTIONS, ABOVE NORMAL 


30, 1936, despite-tlie plentiful rains and 

t ows during short periods, especially in 
35. 

. The year 1937 seemingly wished to make 
/amends, at least in the Ohio River Valley, 
' with the resulting enormous floods from 
which the valley will not fully recover for 
a long time. 


rjESPITE the fact that orange 
production is up 155 percent 
since 1915 and grapefruit produc- 
tion 118 percent since 1921, there 
has been no increase in consump- 
tion of apples in this country in the 
last few years. Since the population 
has increased, per capita consump- 
tion of apples has obviously de- 
creased. 


^Make Drinking Water 
Safe 

P ERSONS living in or tiaveling to areas 
where the water supply may be pol- 
luted temporarily can assure themselves of 
ss-siife drink of water by adding a drop of 
iodine to each glass of water. The ordinary 
tincture of iodine for first-aid treatment of 
cuts does the trick of destroying typhoid 
fever or other harmful germs. A drop will 
make as much as a quart of water safe for 
drinking. Persons traveling can carry with 
them the Rule ampules made for first aid 
use, The value of iodine for this purpose 
was discovered by Maj. A. P. Hitchens of 
the United States Army Medical School. 
—Science Service. 

Dyes Kept From 
“Bleeding” 

Y ou might shudder at the odor of a 
stale egg; or turn up your nose at the 
smell of a bad fish; or choke on ammonia 
fumes. But the ammonia which chokes, the 
hydrogen sulfide gas which makes the egg 
smell bad, and the phosphine gas which 
kes the fish smell foul, says Science Ser- 
are the basis of the newest test tube 
[babies” for the textile industry— the 
onium” compounds. 

, particularly the quaternary am- 


chemical infants. These are complex com- 
pounds with hearts of nitrogen, phosphor- 
us, and sulfur atoms. They bring joy to the 
textile dyer, printer, and finisher, who is 
responsible for the beautiful color and fin- 
ish of the clothes you wear. 

Does the dye in a dress ‘■‘bleed’’; that 
is, run when it is wet or contacts perspira- 
tion? Just dip !t in a warm solution of 
cetyl pyridinium bromide, rinse, and dry. 
Notice how fast the dyes become. Water 
and perspiration no longer make them run. 

Did the dyer put the wrong dye on the 
fabric, or didn’t the dye go on evenly? He 
needn’t worry. He can strip the dye com- 
pletely from the fabric and dye all over 
again. Trimethyl cetyl ammonium bromide, 
another one of those new "onium” com- 
pounds, does the trick. 

Other of the ‘‘onium” chemicals whose 
names need not worry the layman have now 
made it possible for the dyer to use wool 
dyes on cotton and synthetic silks. This 
is iielpful for the wool dyes have always 
been of brighter shades than the others. 

Finally, the new compounds have been 
found to serve, also, as the nuclei out of 
which new dyes for wool and acetate rayon 
can he synthesized. Many patents have 
been taken out here and in Great Britain 
for the new uses of these onium compounds. 


Electrical Appliances 
May Cool Off With Age 

W HY does that toaster or percolator or 
wafBe iron take so long to do its job? 
It used to be so fast when new. That fre- 
quently posed question can be answered 
by referring to the “growth’’ of the heating- 
element wire which, in turn, increases re- 
sistance and thereby cuts down wattage 
and subsequent heat. 

“Growth of aUoy wires for heating ele- 
ments,” points out 'Wilbur B. Driver, “re- 
sults in permanent increase in length dur- 
ing long heating at high temperatures. It 
takes place even though the heating ele- 
ment is under no tension or mechanical 
load. And it occurs in all resistance wires, 
but more with some alloys than with others. 
The effect of sag on resistance wire is sim- 
ilar to growth, although here the cause is 
different. We have the actual weight of the 
wire which, w’hen heated, is deprived of its 
tensile strength and therefore droops. A re- 
sistance wire should obviously have suffi- 
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Here is the light- 
est, handiest 
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Md, complete, ready to go, 
it costs only $44! Drives 
good sized boats up to 5'/; 
miles an hour! Uses only 
a single quart of fuel in 
1 V 2 hours ... 100 miles of 
carefree water motoring 
for. less than 60 cents! 
Write today for catalog on the 
l5 _lb. Scout and brilliant new 
Evinrude StreamSow models 
forl93T. Address, EVINRUDE 
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Offers you college education majoring in aviation 
Four 06-»’tck cuiirsEs lejd to It S ileipees m I'rofessional 
Flight. Atiaticn Oiierations, Aviation Merhonics, Aeronau- 
tical Ens'incerins 100 acre airtmtt It liuiliIiiiRs .IS In 
r.irulty, mil) enriillnieiit 5,800 1)00 miles flight trainlnt 
1'20 jilanes. SOU encines renmrcd am! rebuilt In shops 
(Tiiiduatcs iiith all Ic.nilinf! aviutinn rniiipanlcs Dormitories, 
(lining ball on fielil Summer term .Tuly 3tti. Catalog. Write 
1 niL VC A D Registrar, Dept. SA.4 
lUln IliAn. Parks Air College East St. Louis, 111. 
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anil 17110 seieiitilic books sent for 23c Wholesale 
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LABORATORY MATERIALS COMPANY 
637 East 71st St. Cliieago, Illinois 


GEARS 

In Stock— Immediate Delivery 

Gears, speed rediicera. snrock^ta thrust 
bciiringa Ilexdilp fouirlmgR, piillejs eie i 
com plrtclimPJHCirnt’ij inourCliirigu stuck. 
C&nttHo(iiiulcuuapi<i>nlgCApio{uDt kind 
SvfiJ us >our blue pruita und inQUiries 

Write for Catalog No. 20 
CHICAGO GEAR WORKS. 
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EVOUITIdN 

THE UNFOLDER OF NUMBERS 

AiWition. subtrai'tiiin, multmlicatiiin, liinsion. these I 
arc Iho algebraic 0011311011, nhiib aie n«'H,3cy and sudi- 
cient to develop a linear uniierse of numbers. 

-1 one climensiunsl universe of ntiiuber, furnidies a 
matlieinatios nliicli is adeiiuate for uno dimensional tbouglit. 

In liuvv many ilimen,ion, dues a man thmbE Thought of 
time 13 one iIlfflen,ion.il: tiiiiuglii ut ,iuce is three dinien- 
i.ioiial,_ siinultaiieiiiH ttiouglit of time and space is four 
diniensional. Thought of culur is three liiiiiensional: add 
tulur til time ami ,iia,e and then ihiiuolit beMiiies s«en 
ilnnensional. Thought of round is i liimenslona!. Deter- 
mine 1 for yourself; you Bill trad some dlthiullie-. Thought 
of time, space, color and sound is T -t-x dunensionai .Ami 
this 13 not tlie end Alan thinks in nuiny dimensions. Many 
diinenslonal thought requirts n many diiueu-ional univer-e 
of nuniix-rs 

Tiinilutlun and evolution are reputed to unfold the linear 
universe of rational immtier, into a plane universe of com- 
Pley numbers, A two dimensional universe of numlier, is 
inaiimuate to contain 7 tx dimensions of thought 

K is the reputation, not llie puiver. ct involution and 
evolution which la limited to two dliiiensiiins Ewlutitm, 
that is, the CAtraction of rvxits. unfolds a universe of true, 
eoramutatire, algebraic numbers of an unlinuteil number 
Of dimenstoiis. This fart has lieen an implied part of 
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weight at operating temperatures. Sagging, 
as With growth, also causes an increase in 
length during service and thereby decrease.' 
wattage and operating temperature. 

“Inexpensive resistance wires used in 
cheaper grade electric appliances ate char- 
acterized by such a high rate of growth 
lliat they must he discarded before actual 
hiirnout. The operating temperature drops 
so low— as much as 200 degrees, Fahrenheit, 
in many instances — that such elements must 
he discarded. 

“Nickel-chromium alloy wires used in 
better grade appliances, will show a use- 
ful life almost as long as the life to burn- 
out. Growth and sag are minimized. It 
iherelore pays to insist on a good grade 
nickel-chrome wire in heating elements that 
must remain ‘hot’ throughout a lung ser- 
vice life,” concludes Mr. Driver. 

We Grow Taller, 

Larger 

S CIENCE undoubtedly has had more than 
a little to do with the fact, brought into 
the clear by many modern observers, that 
the race is taller today than it used to be. 
In the Journal of the American Medical 
Association, Laurence B. Chenowetli, M.D.. 
shows new evidence of the same kind. 

“In 1921,” he says, “Clelia Mosher noted 
that the height of Stanford University 
women students had increased one inch in 
30 years. In 1926, Czechoslovakian cliildren 
were found to be one year advanced in size 
over what they were 30 years before. In 
1927, Gray found American boys of Amer- 
ican born parents to be more than two inch- 
es taller than the same type were reported 
to be 50 years earlier.” 

He continues: “An interesting study was 
made at Harvard College several years ago 
when the records of 1166 fathers of Harvard 
students were searched out and compared 
with the present-day records of their 1461 
sons. The fathers were measured between 
the years 1875 and 1910 and were found to 
have a mean height of 68.6 inches. Their 
sons averaged 70 inches tall. Similar studies 
were also made at Wellesley, Vassar, Smith, 
and Mount Holyoke, and the college daugh- 
ters averaged 64.8 inches in height, which 
was 1.1 inches taller than their mothers had 
been while students. The whole study was 
conducted by Bowles and published as a 
monograph. This investigator concluded 
that stature has been increasing at Harvard 
for the past 80 years or more and tliat the 
mean annual increase has been at the rate 
of one inch every 32 years. 

“Good records of careful physical meas- 
urements of students exist in the Students’ 
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We are growing heavier 

Health Service of the University of Cincin- 
nati,” he finds. ‘"These records go backj'hx 
1916 and contain a history and physical 
ainination for each student. Among other 
things they show his place of birth, his 
present legal residence and the place of 
birth of each of his parents.” 

Dr. Chenowetli summaiizes his findings 
in the two graphs winch are reproduced, 
and he concludes that; ^ 

“The probable causes of the increase in 
stature and weight of young people are bet- 
ter niilrilion in infancy and childhood, less 
communicable disease, higher standaids of 
living, and a higher degree of health intelli- 
gence among people in general.” 


Tj^HAT is it that can look two 
ways at once, swims in the wa- 
ter, has a tail like a monkey, the 
shell of a beetle, and the head of 
a horse? The answer is: the hippo- 
campus, or “seahorse.” One other 
peculiarity is that the hippocampus 
reverses the ordinary way of na- 
ture, for the male, instead of the 
female, gives birth to the offspring. 


Sunspots May be 
Related. TO Human 
Events 

E ver since they were discovered, sun- 
spots have been associated with vari- 
ous cyclic terrestrial phenomena, and the 
maxima have sometimes been stressed as 
heralds of disaster. Precipitation, rainfall, 
crop failures, famines, panics, wars, and 
pestilences have been associated with sun- 
spots. Some of the relationships claimed 
have been supported by considerable evi- 
dence, but most of them cannot be consid- 
ered as proved. 

An outstanding objection is that the sun- 
spots themselves are not primarily causa- 
tive. They themselves are probably results 
of deeper forces which, it is quite likely, 
produce profound effects on the surface of 
the eaith and consequently in human his- 
tory. Except for two or three exceptions, 
the relationships between sunspots and 
terrestrial phenomena are secondary. „ 
The intervals between sunspot maxim|f 
have varied from seven to 15 years. T^ 
average, however, has been approximatelyii 
11 years. The intervals between maxima 
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.ears. This appears not to be entirely ar- 
iiitrary, for a general rule has been found 
lliat the more intense the sunspot maxi- 
mum, the shorter the time required for it to 
develop from the preceding minimum and 
the longei it takes to recede to a minimimi 
once more. 

Thus, it will he seen, astronomers can- 
not uetually predict the years of sunspot 
maxima and minima. They can say with 
Considerable assurance, however, that there 
will be one or both in an 11-year interval. 

It is probably of considerable significance, 
however, that the time from minimum to 
nia.ximum is considerably less than that 
from maximum to minimum. The average 
fur increasing spottedness is 4.62 years; for 
decreasing, 6.51 years. 

It might he quite possible to show that 
there have been major wars during each of 
tli^ij of sunspot maxima in the past 
iffl; centurfe, or that such wars shortly 
■ preceded or folfawed such maxima. It must 
lie remembered, mwever, that few years 
jje passed without a major war some- 
lere on earth. The same can he said for 
famines, and other happenings. If 
is any relationship, it is far too elusive 
q.ilie discovered at present. 


FLAVOR 

pANNED grapefruit juice will 
recover much of its original 
flavor if, upon opening, it is pout- 
ed from vessel to vessel several times 
so that it is aerated. 


Use Water to Inflate 
Tires! 

P NEUMATIC tires are now being par- 
tially filled with water to improve trac- 
tion! We refer, not to the tires you use on 
jour automobile, of course, or to tliose on 
ryour truck, if you own one, but to farm 
tractor tires, those huge rubber casings 
which roll over the fields, pulling plow or 
liaiinw, doing the work horses once did. 
After several years of e.xperiment with 
, tires on farm tractors and other farm Im- 
•TJftments, one of the greatest problems found 


was to keep tires from bouncing around, 
and thus losing their traction, while they 
were pulling heavy equipment over rough, 
uneven ground. 

Metal weights were in many cases at- 
tached to the wheels to weight them down, 
hut these were an additional e.xpense to 
the tractor operator. Putting them on and 
taking them off was a constant inconieni- 
ence. 

So engineers of The B. F. Goodrich Com- 
pany, after numerous experiments, now 
recommend the ii.^e of water in farm trac- 
tor tires. Use of water provides normal 
cushioning without rehound or bouncing of 
the tractors or other equipment. They give 
the tractor greater tractive ability and 
liclter riding qualities. 

To facilitate putting the water into the 
tires, the engineers have developed a sim- 
ple, inexpensive “adapter,” one end of 
which is fitted to a garden hose and the 
other to the tire v.alve. 

Ordinary city water pressures of from 
30 to 60 pounds are usually adequate to fill 
the tires. Filling may also be accomplished 
from a tub or barrel by gravity flow, or by ! 
means of an inexpensive pressiue tank 
where no water pressures are available. ! 

Many farm tractors equipped with mb- ' 
her tires are operated in freezing weather, I 
and for these are recommended eolutinn< 
of commercial calcium chloride, ordinarily 
used for dust-laying on roads. 

The tire should he filled with liquid un- 
til the level readies the inflation valve. .-liter 
tliat amount has been put into the lire, 
inflation with air should be effected, just as 
in ordinary practice. The air pressures in 
tires in which water is used are the same 
as the regular pressure. 

The amount of water put into the tire 
ranges from 13.80 gallons to 53.30 gallons 
according to size. 'Water used takes up from 
7-1 percent to 78.47 percent of the inner 
space, depending on the tire. 


New Cellulose Ethers 

N ew compounds made by the reaction 
of cellidose, treated with caustic soda, 
with ethylene o.xide are reported as having 
considerable advantages over regenerated 
cellulose made by the viscose process. The 
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new compounds are known as liydroxyalkyl 
ethers and can be formed directly into films 
or filaments, or by treatment with acids can 
be converted into a variety of other useful 
compounds. These ethers can be formed in a 
variety of ways and when made into films 
have a Inglier strength than the customary 
viscose films, familiar as cellophane, and 
' are less affected by moisture. — D. H K. 



CYCLOPEDIA of 
FORMULAS 

By Albert A. Hopkins 

DRESSED in an attractive new 
binding, stronger and more 
flexible than the old, this stand- 
ard reference is an indispensa- 
ble unit for libraries, labora- 
tories, research shelves and the 
home. Librarians tell us it is 
one of the most frequently con- 
sulted books and its tv'eH-worn 
condition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every con- 
ceivable applicatioa.-~|5.50 
postpaid domestic. 


Kathamobile 

S OMEBODY is always getting together a 
lot of odds and ends and making some- 
thing out of them; this time it was a group 
of advertising men who wanted a publicity 
idea for a cigarette company. They gathered 
some fiber wallboard. some light lumber, 
four wheels from a hand express truck, a 
storage battery and a few other things that 
were not so easy to identify, and got the re- 
suit seen in the accompanying photograph. 

“As anyone can see,” they said, “it’s not 
an automobile. We didn’t know what to call 
it, so we named it the kathamobile, because 
it’s run by an ordinary Kathanode automo- 
bile battery. Because we knew the battery 
would feel at home pushing a starter motor, 
we picked up a second-hand one and used 
It as our power plant.” 

The accomplishments of this tiny machine 
are really remarkable, and show the stam- 
ina built into the ordinary auto battery with 
which everyone is so familiar. With the bat- 
teiy, the kathamobile weighs about 185 
pounds. It will carry a person of ordinary 
weight, say about 150 pounds, at a speed 
of 15 miles per hour, though the advertising 
model shown is geared to run at a little 
over half that speed. 

The kathamobile will run at its full speed 
for between seven and eight hours without 
recharging the battery or checking the elec- 
trolyte. To prevent too heavy a load being 
thrown on the battery at once when starting, 
the power is transmitted through two V- 
belts, running from the old starter motor 
to the gear reducer, and from the reducer 
to the a.xle. These slip enough to permit 
the car to get started before too much of 
a pull is exerted. 

This first model had to look like a high- 
priced professional job, and therefore cost 
slightly in excess of what it might have been 
made for. The gear speed reducer cost, sec- 
ond hand, about $3.50, the old but sturdy 
'tarter motor was picked up for less than 




five dollars, and the battery cost 19 dollars,^ 
Wallboard, wheels, bearings, lumber for the 
chassis, axles, belting and all the miscel- 
laneous articles that were used, plus the 
assistance of a carpenter and an electrician 
brought the total cost up to little more 
than 75 dollars. 

Believing that Scientific American 
readers might be interested in building 
their own katharaobiles, for their children 
nr for themselves, the men who built the 
original model have offered us plans and 
specifications for free distribution to any- 
body who wishes to write in for them. If 
you are handy with tools, it should be easy, 
and a lot of fun, too. 

Metaphosphate 

Fertilizers 

C alcium metaplmsphate made by 

ing phosphate rock with the ho^iie- 
action products of burning phosphorus 
contains the equivalent of 65 percent phos- 
phoric acid and is suggested as a more sat- 
isfactory compound for introducing this 
necessary constituent into fertilizer. For- 
merly calcium acid orthophosphate made by 
treating phosphate rock with sulfuric acii® 
was the compound universally used for th’ 
purpose. However, this product normally 
contains the equivalent of only 15 to 17 per- 
cent of available phosphoric acid. 

Interest in the new calcium metaphos- 
phate for fertilizer use was initiated by the 
fact that the Tennessee Valley Authority 
could easily make it by the use of the 
electrical power available from its develop- 
ments.— D, H. K. 

Welding Foundation 

O NE of the richest awards ever estab- 
lished for competition in the field of 
mechanical science has just been announced 
by The James F. Lincoln Arc Welding 
Foundation, Cleveland, Ohio. 

To stimulate intensive study of arc weld- 
ing, 200,000 dollars will be distributed by 
the Foundation among winners of 446 sep- 
arate prizes for papers dealing with this 
subject as a primary process of manufac- 
ture, fabrication, or construction in eleven 
major divisions of industry. 

The principal prize winner will receive 
not less than 13,700 dollars. Other prizes 
range from 7500 dollars to 100 dollars— the 




latter sum to be awarded to each of ITS 
contestants who receive no other prize, but 
whose papers are adjudged worthy of hon- 
orable mention. 

Formed at the close of 1936 “to encourage 
and stinuilate scientific interest in, and 
scientific study, research and education in 
/lespeot of, the development of the arc weld- 
* ing industry through advance in the knowl- 
edge of design and practical application of 
the arc welding process,” the Foundation 
already has won wide acclaim among edu- 
cators and other leaders in the engineering 
world. 

Prospective entrants among engineers, 
technicians, designers, and skilled workers 
familiar with the uses of arc welding ate 
urged to communicate promptly with 
Foundation Secretary A. F, Davis, P. 0. 
Box 5728, Cleveland, for complete details 
of the rules and conditions governing the 
competition awards. 

From 1270 Dollars Up 

A t the National Aviation Show one manu- 
. faclurer of a popular or “flivver” plane 
announced a reduction of 200 dollars in 
price just before the opening, and advertised 
his machines from 1270 dollars up! The 
announcements sometime ago of the 700 dol- 
lar flivver airplane by the Air Commerce 
Bureau only served to disturb the light air- 
plane market, and to misguide the public. 
Now, a group of independent manufacturers, 
entirely without governmental aid in any 
iJiape or form, are bringing the “fliwei” 
plane closer and closer. Porterfield, Tay- 
- Aircraft, Rearwin, and Aeronautical 
orporation of America are doing great 
and selling large numbers of their 


to some 1500 dollars, providing excellent 
flying qualities, cruising range of some 200 
or more miles, top speeds of around 90 miles 
an hour, excellent equipment and real cabin 
comfort, low landing speeds, and cheap 
maintenance. It is well known that one of 
these companies recently placed an order 
for a million dollars worth of -lO-horsepower 
Continental Aircraft engines of the four- 
cylinder opposed type, and that the same 
firm sold its thousandth small airplane just 
before the show. No wonder that the number 
of flying clubs is growing rapidly and that 
young private owners are increasing in 
number. Our photographs show an excel- 
lent example of these light planes, in flight 
and on the ground.— .4. A. 


STENTORIAN 

HEN you make a long-distance 
’’ telephonecall,say,forcxaniple, 
over a distance of ?00 miles, ap- 
proximately 3000 loading coils are 
used to amplify your voice. Each 
amplifier multiplies the volume of 
your voice tenfold. This amplifi- 
cation is roughly equivalent to the 
magnification of a single atom of 
hydrogen to fill the entire solar sys- 
tem. 


The Institute of 
Aeronautical Sciences 

At the recent annual meeting of this In- 
j\ stitnte, members were called upon to 
listen to the presentation of 54 technical 
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that they suffered some degree of mental 
indigestion. But it was w'orth a little agony 
to learn of progress in so many phases of 
aeronautics, some of winch are brjelly 
touched upon in the following paragraphs. 

The Instruments and Meteorology Session 
was largely devoted to the question of uppei- 
arr soundings with the aid of the radio 
meteorograph. In spite of its formidable 
name, the radio meteorograph is nothing 
hut a relatively small free lialloon equipped 
with automatically recording instruments 
and means for transmission of their records 
to ground observers. 

A concentrated attack on the problems of 
the upper atmosphere is being made by the 
Weather Bureau, tlie Harvard Blue Hill 
Observatory, and other scientific centers. 
The investigators expect not only better 
weather service as a result of this research 
hut also definite guidance as to the “op- 
timum” flight path to he taken by a pilot 
for maximum economy of opeiation and 
smoothness and comfort in flying. 

But Professor Piccard of stratosphere bal- 
loon fame proposes to go one better than 
llie radio meteorograph by going up in per- 
son to the greatest altitudes. Professor Pic- 
card, now working at the University of 
Minnesota, proposes to meet the difficulties 
of stratosphere exploration by using a “dog 
team” of large numbers of small balloons, 
suitably tied together. Preliminary experi- 
ments with a few balloons have apparently 
established the usefulness of the “dog 
team.” The first ascent will be made in an 
open basket, with a dog team of 80 balloons 
giving a total lift of 400 pounds. In this 
trip the scientist will rise to an altitude of 
about 10.000 feet. If all goes well the next 
ascent will be made with several thousands 
of these small balloons, and an ascent in a 
closed basket, supplied with oxygen will be 
made to an altitude of perhaps 20 miles— 
much higher than all previous records. 

For landing with such a “team” it is ob- 
viously impossible to use the conventional 
balloon rip cord. Instead, Professor Piccard 
plans to blast off the strings of many of the 
small balloons with dynamite caps which 
will be electrically controlled from the bas- 
ket. These dynamite caps are of the type 
used in mines, will not explode hydrogen 
gas and are thus perfectly safe. Such a per- 
sonal study is of course more satisfactory 
than even the best work of the radio mete- 
orograph. 

The Institute ranged from recondite the- 
ories of tlie turbulent flow of air to such 
practical and highly important topics as 
improvement in engine maintenance. During 
the World War and for some time there- 
after, an operator employing the famous 
Liberty engine was considered fortunate if 
it gave him service tor a hundred hours be- 
fore neecbng a complete overhaul. Today, 
improvements in engine design and better 
understanding of the problem of engine 
maintenance have changed the situation en- 
tirely. At the present lime oil is changed 
after 120 hours of flying, and a complete 
overhaul is made after every 600 hours. 
Cost of replacements in early overhaul prac- 
tice was 300 dollars and this w'as at the end 
of 100 hours. Today the replacements total 
75 dollars at the end of 600 hours. No won- 
der that flying is becoming both more prac- 
tical and more economical. 

It is a “deep secret”— knovra to everyone 
in the industry— that a number of airplane 
manufacturers are experimeniing with 


planes for stiatosphere flight, to be equip-'^ 
ped with supercharged passenger cabins. 
Since the meeting these attempts are as 
“secret” as ever, except that we know some- 
thing definite of the development work of 
one of these organizations, the Glenn L. 
Maitin Aircraft Company. J. S. McDonnell, 
an engineer of this corporation, presented 
some interesting facts legaiding his experi- 
ments with a ciicnlar fuselage and a siipei- 
cliarged cabin. 

The consensus among the assembled en- 
gineers seemed to be that the pressure or 
siiperchaiged cabin had certain definite ad- 
vantages beyond the ability to fly at high 
‘peed in the thin air of the stratosphere 
Among these advantages is the fact that 
passengers in such “pressiiie” cabins will 
he protected from all the unpleasant effects 
of drastic changes in altitude. Equipped 
with a siiperchaiged caliin, an aii ■' ■>, 
could he brought down rapidly from ‘ l!" 
altitudes, if consideratiiins of either saffity 
or economical operation required descent at 
a rate which would be torturing to the ear 
drums and sinuses of all on lioard a conven- 
tional aircraft. 

In the course of his experiments Mr, Mc- 
Donnell placed his “stratosplieie,” circular- -j; 
ly built fuselage in the altitude chamber of 
the Bureau of Standards, wherein the pres- 
sure may he rapidly bioiiglit down by pump- 
ing out the air. A sudden diop in pressure 
equivalent to 10,000 feet in 1.4 minutes 
caused the occupants no discomfoit. Even a 
fictitious climb to 25.000 feet in 14.3 min- 
utes was perfectly harmless, alllioiigli it pio- 
duced some eructation (‘'belching,” in vul- 
gar parlance) by the “passengers,” It was 
found that the adminisliation of oxygen 
through a lube held in the mouth was far 
less pleasant than the introduction of oxy- 
gen into the cabin as a whole. 

The circular fuselage, hiiilt of high 
strength aluminum alloy, was found capable 
of withstanding higher pressure inside than 
out. Owing to rebreathing possible in such 
a cabin, and tlie warmili introduced by the \ 
passenger’s own animal heat, compai'atively ‘ 
little artificial healing will be needed (only 
one quarter of a kilowatt per passenger) 
so that electrical heating at the greatest alti- 
tude will be possible. Mr. McDonnell 
thought that only 10 percent of the pay load 
of an airliner would have to be sacrificed to 
make the cabin air-tight, to provide super- 
charger equipment, and so on. 

The papers piesented at the Institute 
meeting by our leading aeronautical engi- 
neers and scientists will take months for 
full publication, so perhaps we can give 
the gist of some of them in a few moments. 
Stainless steel, properly used, will give a 
structural weight no greater than that of 
aluminum alloy, and since stainless steel 
can be electrically welded, the cost and 
worry of thousands of rivets vidll he elim- 
inated. The driving of automobiles can be 
investigated scientifically at the proving 
grounds; why should not airplanes and their 
maneuvers be also investigated by the use 
of scientific instruments, instead of reliance 
being placed on just what the pilot says? 
Gusts in land flying are equivalent to a ver- 
tical up-current of 30 feet a second, over \ 
the ocean to vertical currents of 25 feet a 
second, so that over-ocean flying will nJ 
really be much smoother than over-lara 
flying. , 

Altogether, the Institute meeting was oi 
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CURRENT BULLETIN BRIEFS 

(Bulletins listed as being obtainable through Scientihc American can be supplied only by marl) 



Night Photogiiaphy, by Dr. Walther Heer- 
mg, is a compact paper-bound book of 54 
pages that gets right down to the solid meat 
of its subject and tells about materials, ex- 
posures. and results to be expected in all 
types of photography after dark. It contains 
43 illustiations of night photographs, some 
of which are really remarkable. It may be 
obtained through your photographic dealer 
or direct from Burleigh Brooks, 12? IFest 
42nd Street, New York, N. Y.—One dollar. 

American Tentatue Standards for 
A euusTtc.AL Terminology is of particii- 
value to sound engineers in that it mil 
minate conliision in motion picture, radio, 
'1 and building fields by setting a basis that 
-eliminates the possibility of misunderstand- 
ing. American Standards Association, 29 
■ Test 39th Street, New York City.—l to 9 
V'''cop(es, 25 cents each; quantity prices on 
y uppHcation. 

I 

PEiCTICAL AND THEORETICAL PHOTOGRAPHY, 

by Julian M. Blair, contains 107 mime- 
ggraplied pages complete with pertinent 
drawings covering all phases of phntog- 
laphy, particulaily from the angle of the 
darkroom worker who really wants to know 
ivliat it is all about and how to do it. It 
also includes an appendix of funnnlas and 
ireights and measmes. Dr. hihan M Blair, 
llnimsity of Colorado, Boulder, Colorado. 
—One dollar. 

Receiving Tube Manual tells briefly of the 
operation of vacuum tubes in general 
and of the function of the vaiious elements 
j in the tube. It then describes ladio tube 
’ applications and bow the tubes {unction in 
jJitferent circuits. Following these sections 
pare complete descriptions of all of the tubes 
on the market, their characteristics, uses 
and installation, 192 pages of solid meat in- 
cluding numerous diagrams, cliaracteristic 
cmves, and drawings of tubes. Technical 
Series RC-13. RCA Manujactunng Com- 
[•^my, Inc., RCA-Radiotroii Division, Harri- 
son, New Jersey.— 25 cents. 

A New Way to Get More Power from 
Your Car is a little 16-page pamphlet 
that takes into consideration what is usu- 
ally thought of as the least important liquid 
in the operation of a motor car— water. It 
deals specifically with the corrosion that 
is present in any automobile cooling system 
and tells what to do to prevent it. Write for 
Bulletin 437A, Scientific American, 24 West 
doth Street, New York City.—S-cent stamp. 

Problems in PIuman Heredity, by Prof. 

V. W. Jackson, is a compact book of 
problems on the basis of learning by think- 
ing and doing. Something new, supplement- 
ing a general course in biology or genetics. 
Many original illustrations. V. W. Jackson, 
University of Manitoba, Winnipeg, Canada. 
50 cents. 

fECTORY OF Association Members lists 
members of the Association of Consult- 
. Chemists and Chemical Engineers, Inc., 
d contains valuable details about the 


branches of chemistry are specially pre- 
pared to undertake. Any business man or 
industrialist who on occasion requires chem- 
ical research assistance will find this Direc- 
tory to be a valuable shortcut to getting the 
right man for the job. Association of Con- 
sulting Chemists and Chemical Engineers, 
Inc., 50 E. 4ht Street, New York City . — 
Gratis. 

The School Shop, lavishly illustrated with 
photographs and diagrams, gives specific 
suggestions for laying out machine shops 
in Junior and Senior High Schools, as well 
as in Vocational and Trade Schools. An 
interesting historical sketch— “The Story of 
the Lathe”— is included. Prices are given on 
most of the equipment. Write for Bulletin 
437B, Scientific American, 24 West 40th 
Street, New York City. — 3-cent stamp. 

Things I've Been Thinking .About, by 
Henry Ford, is a reprint, in bound book 
form, of an article which appeared origi- 
nally in the American Magazine. It is es- 
sentially a commentary on industrial 
progress, wealth, and the machine. Fleming 
H. Revell Company, 158 Fifth Avenue, New ! 
York City.—BO cents. j 

Low-Loss Parts Bulletin lists radio parts 
for use in critical circuits and assemblies. 
It includes standard and special forms for 
coils and high-frequency transformers, mica 
insulated parts, aluminum shields, and so 
on. Write for Bulletin 431C, Scientific Amer- 
ican, 24 West 40th Street, New York City. 
—3-cent stamp. 

Overseas Telephone Service is a pocket- 
size booklet that tells brielly, yet clearly, 
the story of telephone service to all parts 
of the world, including the radio links, 
scrambling of speech to secure privacy, ef- 
fects of storms on traffic, and other details 
pertinent to the subject. American Tele- 
phone and Telegraph Company, Lung Lines 
Department, 32 Sixth Avenue, New York 
City,— Gratis. 

Better Tenant Farming, by Cornelius J. 

Claassen, is a 50-page booklet on farm 
management that is primarily of interest to 
the absentee owners of tenant farms. It 
strongly advocates proper management ol 
a farm on a business basis rather than on 
the haphazard basis that so often prevails. 
Farmers National Company, 3S8 Brandeis 
Theatre Building, Omaha, Nebraska.— 30 
cents, postpaid. 

The Mechanics of Instantaneous Ace- 
t.ate Recording, by Sam W. Hawver, 
deals with a system of sound recording 
which makes it possible for anyone to en- 
gage in the business or hobby of sound re- 
cording at a reasonably low cost. Cellutone 
Record Manufacturing Co., 1135 West 42nd 
Street, Los Angeles, California.— 50 cents. 

Safety Regulations gives rules governing 
qualifications of employees and safety of 
operation and equipment of common car- 
riers and contract carriers by motor vehicle. 
Superintendent of Documents, Washington, 


Reliable TIMEKEEPER-STOP WATCH 
TACHOMETER-TELEMETER 

ALL !N 1 WATCH 

, 1 , II II A leading firm Ifj the 

heavy industry field saw 
the Pierce Chronograph 
: I'**.''.?'*- ^ 4-in-i Watch advertis- 

f \ Scienti* 

American,— 

Reactions are all 
" '.1 the same. “Why buy 
■ ■ . a S40 to S50 Chrono- 

.• *, graph, when the 7 jewel. 

ed Pierce, at $19.75, 
and FULIY GUARANTEED serves the same pur- 
pose,— records iust as accurately?" 

The Pterte Chronograph is 4 WATCHES in t:— 
accurate Timekeeper (owners report accuracy vary- 
ing only I minute a wcek):-^top Watch, with full 
6Q-minute register,— Telemeter, recording distance 
away of sound or light,— Tathometer, giving speed 
from 20 to 500 M.P.H, over known distances. , . . 
Wrist or pocket model. Chromium case,— steel back, 
flon-magnetic. 7 Jewel movement. 


Examine one at your favorite Jewelers or sporting 
goods store,— see whether this watch doesn't fill a 
need in your work, your sports activities, or your 
hobby. Or write to us direct tor Q "TC 
complete information. I Ti / 3 


IPHUUKgi 

CHRONOGRAPH 

■fL A-in-l Watch- 


gentlemen:— P lease mail complete Worniallon 
on your vatch, . Please moil a Wrist Model 
Pocket Model Enclosed And $13,73 in payment 
(Cash, Check or Money Order). I understand natch 
is ABSOLUTELY GUARANTEED FOR 1 YEAR 
AGAINST MECHANICAL DEFECT. 


ARMY-NAVY Bargains 

Haversacks ... S .75 Cart, licit , , 5 .60 

Machae-bolo $1.50 Rint pistol . .. $6.S5 

Arm.v saildle .. $9.85 tJ, S. HuiiUng knife $1.25 
SptinvflcU lifle with 20 carts. $5.00 
193G catalog, 364 pages of pistols, armor, guns, 
Uaggeis, etc., muled tor j(t cents. Special circular 
fur 3e staiiip. Established 1S65. 

FRANCIS BANNERMAN SONS, 501 Broadviay, N, Y. C. 


EASY, INEXPENSIVE HOBBY FiyeJ 

Nature’s most intriguing secrets and amas- | 

ingmiraclesarahidiientothenakedeye. But I 

this Woliensak microscope brings them to ^ 


Others: 425-j>ow«r,$18.SI>--frQm 100tO‘J23 IBt 

niflgmficaticins,BTaduatedinsti?psof25,100- 
power, $S.O&-niagni{leation fixed at M.no #8*^^ 

adjustments, but big value at the low price, i f yaffifnlii 
AC stores or direct, postpaid (or C. Q. X).}. 
jifemes-boefc guarantee. 

FREE BOOK! Write for yours today 150.power 

WOLLBNSAK omCAL COMPANY $ 12.50 

901 Hudson Avenue * . ■. Rochester, N.Y. 
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ON YOUR GUARD! 

By Carl If an en, B.S., jII.SJ. 

A PRACTICAL bonk, mainly about 
the two great “hush-hush’' diseases, 
gonorrhea and syphilis. In recent 
months a nationwide campaign has been 
afoot, and is rapidly gaining velocity, to 
clean up syphilis, a disease which has 
been costing human society billions. It 
has been clearly shown that a disease 
that was regarded as almost hopeless a 
generation ago is now curable, and that 
there is hope of largely whipping it out 
of the race, much as yellow fever was 
whipped out. The chief obstacle to such 
a clean-up has been snme kind of short- 
sighted prudery, forbidding public men- 
tion of the rvord “syphilis,” hence we 
still have the disease with rrs, for it i.= 
impossible to educate the public when 
it is impossible to talk to the public. 
“On YYiur Guard” is a decidedly prac- 
tical hook telling the essential facts 
about the two so-called “sociaT’ dis- 
eases, how to guard against them 1 prac- 
tical and definitive, not merely a lot 
of generalizations) and how they are 
scientifically treated today. It has an 
introduction by M. J. Exner, M.D., Di- 
rector of Sexual Education, Internation- 
al Committee, YL M. C. A., who w'as in 
charge of social hygiene education for 
the U. S. Army during the World War. 
This hook is not hard boiled or cyni- 
cal, hut neitlier is it mollycoddle. It 
is a hook you could offer your bov of 
high school age. provided you believe 
he should know the realities of the world 
in which he will have to live, and will 
not necessarily be always a plaster saint 
when out of your sight— $1.15 post- 
paid.— G. I. 

PHOTOGRAPHY 
By C. E. Kenneth Mees 

"DROBABLY no single ait has had 
such an extensive effect on so many 
phases of human endeavor as has the 
art of photography. Dr. Mees, who has 
been actively identified with the develop- 
ment of this art, has produced the pres- 
ent hook in nnn-technical language and 
has succeeded admirably in giving the 
reader a review of photography in all of 
its aspects. A short chapter is devoted 
to the historical side of photography 
and then the reader is carried directly 
into the up-to-date angles of the art 
He is taken into the factories and shown 
how photographic materials are pro- 
dap^, ^ thea; token to d*# " 


materials during processing. Motion- 
picture photography is dealt with at 
some length and so also is color pho- 
tography. While this is no instruction 
book for the amateur photographer, it 
is one that the advanced amateur cannot 
afford to nuss because of the broad 
background which it supplies. The book 
is lavishly illustrated with photographs 
and drawings pertinent to the text. — 
§3.15 postpaid. — A. P. P. 


THERE IS FUN IN GEOMETRY 
By Louis Kasper 

HILE this small volume has been 
promoted as a collection of brain- 
twistmg, temper-teasing problems, it is 
really a more practical book than it 
is an entertaining one. Some mathe- 
matically-minded people will, of course, 
enjoy playing with the 50 complete 
geometrical problems which are in- 
cluded ; many more people will find use 
in mechanics for these same problems. 
The solutions are fully worked out in 
such a manner that they are easily un- 
derstandable to anyone with a little 
background in mathematics. Well illus- 
trated with drawings. — 81-90 postpaid. 
-F. D. M. 


BAYTEY’S CHEMIST’S POCKET 
BOOK 

Edited by Robert Ensoll 

A 450-page hook with sections entitled 
“Mathematical.” “Weights and 
Measures,” "Physical,” “General An- 
alysis,” “Gravimetric Analysis,” “Vol- 
umetric Analysis,” “Miscellaneous.” 
Full of tables and compact data. — §3.65 
postpaid. — A. G. 1. 

THE RADIO AMATEUR’S HAND- 
BOOK 

14th Edition 

E very year there is added to the 
literature of short-wave radio a 
hook that has always been outstanding 
in the field. This is it for 1937. Radio 
amateurs and others interested in short- 
wave communication will find here the 
cream of all information on the develop- 
ment of the radio art during the last 
year. It covers such things as getting 
started in the amateur radio hobby, fun- 
damental electoical principles, radio 
dicait principles, receiver and trans- 
. assembling,, and operating 


pendix gives many useful tables and 
data and a comprehensive index com- 
pletes a reaUv worthwhile contribution 
to the literature of radio communication. 

— Si. 00 postpaid; 81-25 outside conti- 
nental U. S. A. — A. P. P. 

PEARY 

By William Herbert Hobbs - , 

P ROFESSOR HOBBS, ^ the author, ' ' 
gives us a complete 'liiography oT 
Admiral Peary and, as Hobbs has him- 
self been an explorer and is a scientific 
man fgeologist), his account of Peary’s 
many endeavors is written from that 
point of view rather than from the usual -fi 
literary point of view. Admirers of Peary ' 
will appreciate this excellent work ' 
which is illustrated with maps, halftones, 
and drawings. — $5.20 postpaid. — A. G. /. 

THE MARCH OF CHEMISTRY 
By A. Frederick Collins 

N eed it be repeated here that, of all 
the sciences, chemistry stands in a 
position preeminent in industry today? 
Such is a fact. So much the more reason 
for the layman to attempt to understand 
the fundamentals of this important con- 
tributor to progress. In Mr, Collins’ 
book he will get just such an under- 
standing. This volume is written pri- \ 
marily for the individual wlio has but 
a smattering of knowledge of chemistry 
but would like to learn just enough 
more for him to grasp the significance 
of the many new chemical developments 
being announced almost every day.— 
§3.20 postpaid.— F. D. M. 

BARRITT'S CELESTIAL ALBUM 
By Leon and Maria. Barritt 

\ 9 by 12-inch, 70-page, paper-cov- 
ered collection of 144 astronomical 
halftones of the moon, sun, nebulae, 
comets, planets, observatories, with a 
collection of photographs having gen- 
eral interest to amateur astronomers 
thrown in. — $3.15 postpaid. — A. G. I. 

A SURVEY OF THE PRINCIPAL 
NATIONAL PATENT SYSTEMS 
By Jan Vojacek, Dr, Jng. 

U NDER this title there has been pub- 
lished the monograph which was 
awarded the first prize of the Linthicum^ 
Foundation Competition. The author 
the monograph is a leading EuropeaS 
patent attorney and well known writer 5 
w fftent law. The procedure govern- S 
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>eign countries as well as the United 
States, and the rights and remedies after 
the grant of patents, is clearly yet briefly 
outlined. There is a survey of the laws 
(riving the various acts covering the 
orant of patent protection and a com- 
parison of the systems of the various 
countries. Everyone interested in patent 
law, and particularly the laws of coun- 
tries foreign to the United States, will 
find this book helpful.— $3.15 postpaid. 
-C. £. H. 

--HE WORLD AROUND US 
Paul Karkon 

|®)OK after book on modem (atomic) 
Bt physics has been written. Of the 
I ^ole long procession this seems to be 
most readable, the simplest, and 
perhaps the clearest. It comes the near- 
* est to making modern physics easy for 
tire tired husiness man who doesn’t want 
still more hard labor but longs, instead, 
for yawnless, workless work. The au- 
' tlior’s racy, chatty, occasionally hu- 
morous, conversational style greatly 
facilitates easy, painless absorption of 
tlie facts of physical science. He covers 
matter, electricity, light, relativity, 
quanta, and atomic theory in 281 very 
friendly pages with simple illustrations. 
-S3.20 postpaid.— /I, G. 1. 


S) A. C. Euiich & E. C. If 'ikon 

M omentous events of the year 
1936 are covered in this new kind 
of review. This is a running comment on 
world politics, business, crime, and in- 
ternational affairs, and though it makes 
easy and interesting reading, is some- 
/ what in the nature of a permanent refer- 
ence volume for the library. It is 
■Iramatic, terse, and clear in its presen- 
tation of facts about 1936.— $2.65 post- 
(Jiaid.-f. I). M. 

\eICA MANUAL 

,By Willari D. Morgan and Henry M. 
Lestei 

A n instruction book particularly de- 
• signed for users of a specific minia- 
ture camera was first published in 1935 
and now appears in a second and re- 
vised edition. Although the Leica cam- 
era is the basis upon which this hook is 
iiuilt, most of the material in it. covering 
all phases of miniature camera work, 
will be of value to the advanced ama- 
teur photographer regardless of what 
t}'pe of camera he may use.— $120 post- 
paid.—! P. P. 

FROM FOREST TO FURNITURE 
By Malcolm H. Sherwood 
OVERS of furniture and those who 
are interested in timbers of unusual 
ds will enjoy this book— unless pen- 
ance they already know the subject 
jpo d quite well. It is subtitled ‘‘The 


of wood— two thirds of them exotic- 
in as many chapters of friendly, informa- 
tive writing. A furniture collector would 
find it a valuable work to possess. Its 
emphasis is on the beauty of woods.— 
■S3.15 postpaid.— /I. G. /. 

CALCULATION AND INTERPRETA- 
TION OF ANALYSIS OF VARIANCE 
AND COVARIANCE 

By George W. Snedecor, Prof. Math., 
Iona State University 

G ENERALIZATIONS from limited 

data are always subject to uncer- 
tainty and are valid and unambiguous 
only if the data utilized are capable uf 
yielding unbiased estimates of the de- 
sired effects and measures of the uncer- 
tainties involved. By showing how to 
analyze data, the author indicates 2 chnt 
data can validly be analyzed, — $1.10 
postpaid. — C. E. 

AN ELEMENTARY CHEMISTRY 
By A. H. B. Bishop and G. H. Locket 

A NEWLY published text book of col- 
lege preparatory chemistry, as 
taught in England. It gives evidence that 
the British lads get a good solid dose of 
chemistry. Typical “exam” questions, 
given in an appendix, permit compari- 
sons in stiffness to be made.— $1.90 
postpaid.— -1, G. /. 

WATERLINE SHIP MODELS 

Edited by Pay-Lieut. Comdr. E. C. Tah 
bot-Booth, R. iV. R. 

T hirty -THREE models of existing 
steamships are shown in this volume, 
together with drawings of the profile 
and plan and a complete discussion of 
each, giving the details of the super- 
structure and deck arrangement. For 
those who ride the ship model hobby, | 
this is an excellent volume.— $1.65 post- 
paid.— F. D. M. 

WHITTLING AND WOODCARVING 
By E. J. T angerman 

I T appears, at least from the advertise- 
ments of cutlery people, that whit- 
tling and woodcarving are coming back 
as serious hobbies. This volume proves 
it. Starting with a discussion of how to 
make the simplest toys and gadgets, 
trinkets, and wood chains, it proceeds 
to discuss the carving of human figures, 
elaborate chests, plaques, designs, and 
moldings for furniture. It is indeed a 

Beyond einstein 

A revolutionary, popular exposition of the dynamics 
of the universe. According to hundreds of radio 
observations, the distance between Washington and 
London varies daily by as much as 63 feet; a rational 
and scientific explanation of this astounding phen- 
omenon is given for the first time in this book. As 
Einstein discovered theoretically the bending (if 
stellar rays passing near the limb of the sun, so fiiis 
book shows that in the phenomenon of aberration 
similar effects are constantly being produced by ter- 
restrial gravitation on all stellar rays closely ap- 
proaching the earth. JJ.SO at bookdealers or from 
DORRANCE i COMPANY Depl. S PHILADELPHIA 
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Formerly priced at 
$ 2.00 in slightly bet- 
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I HiKliliclith of Modern Knowledge 

! Fully Illustrated 
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THE MECHANISTIC AUTONOMY OP NATURE 
with 1335 and 1936 supjlements on 

The New Vortex Atom 

131 pages, 27 diagrams 

(J) ■«<|| 

He Li Be B *c 

As shown in the diagrams, the new vor- 
tex theory explains why there are exact- 
ly eight elements in the first horizontal 
row of the periodic table. Official Sci- 
ence, although disdainfully ignoring the 
vortex theory, has not yet offered us 
any explanation under the nuclear the- 
ory. Conjuring with the mystic w'ord 
“Octet” will never lead to scientific 
clarification. Copyrights 1033 and 1934 
by Carl F. Krafft. 

Price, postpaid, ^1.00. 

Money muht accompany order. 

C. F. KRAFFT 

2510 Q St^ N.W., Wash'mgtoa, D. C. 
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INVENTION 

QUESTIONS 

ANSWERED! 

SAVE TIME and MONEY 
Know the Rules Governing 
PATENTABLE Invention 

IHVENTOSS, ENGINEERS, EXECUTIVES. 
LAWYERS FIND THIS A BOOK OF DAILY, 
PRACTICAL VALUE 

THIS UNIQUE WORK by H. A. 
TOULMIN, JR.. Member of the Ohio 
Bar, gives you clearly — concisely — ac- 
curately, the essential principles of 
Seven Hundred Actual Cases on Pat- 
entable Invention. Here, we believe for 
the first time in a single, convenient 
volume, are stated the many estab- 
lished rules used in determining What 
IS Invention or What IS NOT. The 
discussion of any problem on a given 
invention subject, can be located 
quickly. 

Five chapters are packed with per- 
tinent, specific information. Bibliograpliies 
of Invention— English. French. German; 
and complete cross reference Indexes add 
to the book’s great nsefulness. 

Written for the legal profession, this 
book is useful also to the public because 
it has proved vitally interesting and 
helpful to those who deal with Invention. 
It can help you, often, to cooperate to 
greater advantage with your patent at- 
torney. 

Decide the book’s value /or youTsdf. 
Examine it free. No obligation to buy un- 
less you want to keep it. 


PreBtiee<H 0 ll, Inc. 

70 Fifth Ave., Mew York, N. Y. 

Please seaU me Tuulmln’s IXVEHTION ASD 
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study of an art. Numerous illustrations 
showing procedure and the results of 
hours of painstaking work are scattered 
throughout the book. There is. of course, 
a discussion of knives and other tools 
for woodcarving, as well as a table of 
182 kinds of wood with the physical 
characteristics of each. 293 pages. 450 
illustrations.— S3.25 postpaid. — F. D. M. 

LEICA 1937 ANNUAL 
Henry M. Lester, Editor 

O F photographic annuals there is 
little that can be said that has not 
been said countless times before. This 
is another one replete with e.samples 
of all types of photography done with 
miniature cameras. — $3.15 postpaid. — 
A. P. P. 

RELATIVITY THEORY OF PRO- 
TONS AND ELECTRONS 
By Sir Arthur Eddington 
“TN this hook,” the author says in his 
-*■ preface. ‘T have endeavored to give 
a connected account of a series of in- 
vestigations in the borderland between 
lelativity theory and quantum theory. 
It begins where my earlier book, ‘The 
Mathematical Theory oI Relativity.’ 
leaves off — at the point where in our 
survey of nature we encounter the phe- 
nomenon of atomicity.” 

Those few among amateur readers 
who have successfully conquered the 
earlier book named will be in a position 
to “surround” the content of the new 
one, provided they enjoy a good heavy 
dose of higher mathematics and know 
their advanced physics. We mention this 
fact in order to protect unsuspecting 
readers who might otherwise think this 
was another of Eddington's popular 
books. It positively isn’t! — S5.75. post- 
paid. — A. G. 1. 

TIME AND ITS MYSTERIES 
By Millikan, Merriam, Shapley, and 
Breasted 

F our noted men of science contribute 
to this 94-page volume transcripts 
of popular lectures delivered by them at 
New York University: Millikan, the 
physicist, on “Time’’: Merriam, the 
paleontologist and head of the Carnegie 
Institution, on “Time and Change in 
History”; Shapley. the astronomer, on 
"The Lifetime of a Galaxy”; and 
Breasted, the historian, on “The Begin- 
nings of Time-measurement and the 
Origin of Our Calendar.” — $2.15 post- 
paid. — A. G. 1. 

INGENIOUS MECHANISMS FOR 
DESIGNERS AND INVENTORS. 
VOLUME 11 

Edited by Franklin D. Jones 

T hose who have been fortunate 
enough to see the exhibit of working 
models of ingenious mechanisms ex- 
hibit 




predate the scope of this volume. It car- 
ries forward the detailed discussion of 
Volume I, giving a discussion, explained 
in diagrams, of practically any type of 
mechanism or movement that may be 
desired in a machine. Cams and gears, 
linkages, straight line and differential 
motions, clutches, brakes, ctanks of all 
kinds, levers, and many other subjects 
aie coveted. — $5.20 postpaid. — F. D. M. 

GEAR DESIGN SIMPLIFIED 
By FiankUn D. Jones 
“"D ULES, Formulas and ExampLs 
Applying to all Types of Gears 
— this book's subtitle — just abou|t ex- 
plains its content and purpose. To lApatr! 
mechanical engineers and draftst.-^^^ 
this material is old stuff hut they will^ 
find it of great value as a reference, for 
the volume covers in very close de- 
tail every step in the design of all types 
of gears in general use today. Numerous 
tables and the mathematics for each 
type of gear are given. — $3.15 postpaid, i 
-F. D. M. f' 

SHADOWLESS FIGURE 
PORTRAITURE 
By Fred P. Peel 

O NE of the newer phases of photog- 
raphy is so-called “shadowless 
lighting” in which the source of illumi- 
nation is such that a minimum of shad- 
ows are present in the reproduction of 
the subject. The technique is evolved 
through the use of high key lighting in 
an endeavor to attain delicacy of tex- 
ture and particularly a pleasing quality 
in flesh tones. Shadowless lighting re- 
quires specialized equipment and in the 
present book the author not only shows 
excellent examples of this particular ' 
technique but also gives specific direc- 
tions for the Construction of lamp hous- 
ings of special types for the work under 
discussion. — S2.90 postpaid. — A. P. P. 

HOUSE-FLAGS AND FUNNELS OF 
BRITISH AND FOREIGN SHIPPING 
COMPANIES 

Drawn and Edited by Pay -Lieut. E. C. 
Talbot-Booth, R. N. R. 

H ere we have primarily a book for 
identification, showing in color 
most of the steamers on the seas today- 
some from each nation— while the house 
flags of several hundred important ship- 
ping lines are also shown in color in 
combination with a picture of the design 
on the funnels. Shipping people will find 
this an invaluable reference. — $2.65 
postpaid,— F. D. M. 
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recent case involving a design for a 
^imbstone. the United States District 
J^oiirt for the Middle District of Penihyl- 
vania discussed the distinction between de- 
dal patents and copyiights. 

In that case the plaintiff was the owner 
:of a copyright on a design for a loinhstone 
'which the defendant was alleged to have 
infringed by selling a tombstone embody- 
ing the copyrighted design. The defendant 
contended that a copyright was not the 
proper type of protection for a tombstone 
anil that tlie plainliS should ha\e secured 
a design patent. The court disagreed with 
llie defendant, however, and held that it was 
a proper form of protection fur the design 
. ind that the defendant had infringed it. 

This case exemplifies the type of subject 
- inallci' which gives rise to the question as to 
whether it sliould lie protected by design 
patent or copyright. The copyaight statute 
!S intended primarily for the protection of 
Works of art. sucli as the creations of an ar- 
tist, or wiiting.s of an aiitlinr, while tlie 
design patent law is intended to afford 
protection for ornamental designs of ai tides 
Ilf manufactuie. There are many cases in 
which it i.s difficult to determine whether 
jllie subject matter is a pure work of art or 
an article of inanufactuie. In such cases, 
ihe courts usually hold that the author or 
inventor may secure either type of protec- 
ion but that he can not secure both types of 
'rotectiun. 

In the case under cnnsicleratinn the court 
Sound that it was difficult to determine 
‘Vfhetliei the tumlistone should have been 
protected by a copyright or by a design 
patent. It then stated; “In a case which 
comes under either statute it becomes a 
matter of choice by the author or owner 
wliellier be will seek protection under tlie 
patent or copyright law.’’ 

Sky High 

T he doctrine that the owner of real 
propeity owns from the center of the 
fatlh to the sky has frequently been an- 
Piiiineed by American and English courts. 
If this doctrine were carried to its ultimate 
conclusion, it would seriously interfere with 
modern air travel ; an airplane passing over 
a man’s property would be in the same posi- 
tion as an automobile riding over the front 
lawn. Under this view the airplane opeiator 
1 vvould be a trespasser upon the owner’s 
wruperty and the owner should he entitled 
M restrain the trespasser and to collect 

doctrine originated prior to the days 
travel and never appears to have been 


applied liy a court in a manner to prevent 
air travel through the space aliove a man’s 
pioperty. A Federal Circuit Court of Ap- 
peals recently had occasion to pass upon 
the application of this doctrine to airplane 
tiavel. 

The owner of a strip of real property ad- 
joining an airport brought suit against two 
airplane transport companies for damages 
and an injunction, alleging that the com- 
panies had trespassed on the owner’s prop- 
erty rights hy fljing airplanes over his 
property at heights varying from five feet 
to one hundred feet. The owner contended 
that he owned the stiatiim of .space over- 
lying his tiact of land and that the action 
of the transport companies in thing their 
planes over hi.s land interfered with and 
liespassed upon his rights. 

The court rejected the plaintiffs conten- 
tion and refused to construe the doctrine 
outlined above m such a manner as to pre- 
vent the transport companies from flying 
their planes over the plaintiffs piopeity. In 
this connection the court stated that the 
doctrine merely meant that the owner of 
tire land could use the overlytiig space to 
such an e.xtent as he was able and that trn 
one could ever interfere with that use, con- 
cluding with the remark: 

‘■¥c own so much of the space above the 
ground as we can occupy or make use of 
in connection with the enjoyment of our 
land.” 

This decision would appear to be a prac- 
tical one as airplane travel necessarily en- 
tails flying over the property of many differ- 
ent people. If such travel constituted a tres- 
pass on the rights of the owners of tlie 
property beneath the line of travel, it would 
be necessary for the aiiulaiie operator to 
make satisfactory arrangements with all of 
the property owners, which of course would 
be a physical impossibility. 

Disclose Completely 

I F YOU decide to patent an invention. 

make sure that ymir patent contains a 
complete disclosure of the invention. 

Occasionally an inventor only partially 
describes his invention in a patent, retain- 
ing the remainder of the invention as a se- 
cret, and in that way believes that he has 
adequate patent protection and also the 
additional protection afforded by keeping 
an important portion of his invention in 
secrecy. Nothing could be further from the 
truth. In most instances the failure to 
disclose tlie invention completely in a patent 
results in an invalid patent. 

The Patent Statute requires that the in- 
vention be described “in such full, clear, 
concise, and exact terms to enable any 


person skilled in the art or science to 
which it appertains, or with which it is 
most nearly cuimected, to make, construct, 
coinpoimd. and u-e the same.” The reason 
for this is found in the fundamental theory 
underlying our patent law. 

The government affords to an inventor a 
monopoly on his invention for a limited 
period of time in return for a complete dis- 
closure hy the inventor to the public so that 
upon the expiiatinii of the monopoly the 
public may be sufficiently informed to prac- 
tice the invention. 

An example of results flowing from 
failure to disclose completely an invention 
is to be found in the recent case decided b a 
Federal Court, in wliicli the plaintiff 
brought suit for mfniigement of a patent 
on a moving picture screen. Among otliei 
things, the patent stated that the screen 
should be provided with perforations of 
sufficient size and number to permit passage 
of sound waves tiieretliroiigli without hlnir- 
ing. while at the same time preserving 
the light reflecting properties of the screen 
so as to make it efiicieiit for the presenta- 
tion of pictures. The jiatent did nut describe 
the exact number or size of the apertures, 
but merely cuiicluded tliat they should he 
such “as to yield results of the character 
demanded hy a ciitical public.” 

The court found that this did not con- 
stitute a complete disclosure and that the 
public was required to experiment in order 
to ascertain the nature of tlie apeitiires to 
be provided. It coiicliided tliat the patent 
was invalid, stating that "if the description 
he so vague and uncertain that no one can 
fell, except by independent experiments, 
how to construct the patented device, the 
patent is void.’’ 

An Explosive Problem 

T he uninitiated layman may regard toy 
torpedoes and salutes as very' similar 
forms of firewoiks hut a federal court re- 
cently had occa'iun to distinguish between 
them. In a suit for patent infringement 
brought hy one fiiewoiks manufacturer 
against another, the plaintiff contended, 
among other things, that a toy salute manu- 
factured and sold by the defendant in- 
fringed plaintiff's patent on a toy torpedo. 

Each of the claims in the plaintiff's 
patent related specifically to a torpedo or 
to a method of making a torpedo. The de- 
fendant made a salute in a manner similar 
to the torpedo described and claimed in the 
patent. Tiie court, however, held that the 
saliite.did not constitute an infringement of 
the patent on a torpedo. In reaching this 
conclusion the court pointed out that a 
torpedo is actuated by impact while, on the 
other hand, a salute is caused to explode 
hy ignition of a fuse projecting from in- 
side the salute. The decision was based 
upon the principle of patent law that wdiere 
a patentee intentionally limits the scope or 
field of coverage of a claim, he is bound 
by the limitations in the claim and cannot 
later attempt to expand the interpretation 
of the claim beyond the field originally se- 
lected. In this connection the court said; 

"Here it is too clear for argument that, 
hy both the claims and specifications, the 
patentee was not claiming an improvement 
for pyrotechnic devices generally, hut was 
intentionally limiting his improvement to a 
specific and particular species of minor 
fireworks, a torpedo.” 
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AS pointed out so ably by Mr. Kettering in his article, "Re- 
search and Industry,” starting on page 285 of this issue, 
research is the life blood of any industry that is constantly 
searching for new products and new uses for old products. 
Symbolical of industrial research is our cover photograph 
showing an assemblage of laboratory equipment in prepara- 
tion for the vacuum distillation of an essential oil in the re- 
search laboratory of Givaudan-Delawanna, Inc. 
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PANAMA CANAL — ‘'The prospects for a canal at Panama seem 
more illusive as time goes on, and not even the skill and persever- 
ance of the French . engineers has, so far, sufficed to lend to the 
scheme the air of practicability.” 

CAR LIGHTING — “The apparatus (for the application of the elec- 
tric light to the illumination of cars) consists of incandescent lamps, 
supplied by storage batteries of the 
Julien type. A number of cars, sleeping, 
parlor, and ordinary ones, and even a 
baggage car, are now thus lighted, and 
it is fair to assume an extensive intro- 
duction of the system. The public atten- 
tion has been so forcibly drawn to the 
dangers of kerosene lamps on railroads, 
that special interest attaches to the sub- 
ject of the electric lighting of vehicles 
of travel.” 

I'ACUUM ENGINES — “In the central station of the Rue de Beau- 
bourg, Paris, a 40 horse power plant is now at work actuating 
vaciuim engines in the neighborhood, some of them being situated at 
a distance of about a third of a mile. Motive power at the central 
station is provided by a steam engine, which works an air pump 
producing a partial vacuum in a system of small lend tubes laid 
underground throughout the district. At tlie different places where 
power is required, there are small vacuum engines constructed simi- 
lar to steam engines.” 

SUB-SEA— “A writer in one of our contemporaries suggests the 
development of submarine navigation as one of the works of the 
future. He contrasts the amount of time and thought which has been 
expended upon the solution of the problem of flight with the little 
that has been done in the other field.” 

DOMESTICATED APES — “The ideas of M. Victor Meunier with 
regard to the domestication of apes are discussed in the new number 
of the Revue d’ Anthropologie, by Madame Cleinence Royer, the 
French translator of Darwin. Madame Royer does not doubt that, 
under a proper system of training, apes might be made good workers. 
They lack perseverance, indeed, but in general intelligence they are, 
she thinks, superior to the dog. the horse, or even the elephant.” 

GAS 'WELL — “The largest gas well in the world has just been dis- 
covered at Fairmount, Indiana. The tests of Professor Orton, State 
Geologist of Ohio, show that it is flowing nearly twelve million cubic 
feet per day.” 

01 ERHEAD "WIRES — “The city of New Orleans is about to adopt 
a system of Colonel Flad for 
overhead wires. This consists 
in erecting tall towers at the 
street corners, which will 
carry the wires over the 
roofs. . . . The older method 
of running the wires, tele- 
grapliic, telephonic, and elec- 
tric lighting, on poles will be 
abolished.” 

SHOES-“The London 
(Eng.) Shoe and Leather 
Record describes a system of 
fastening the soles to boots 




and shoes, in which tlie fastenings are driven from the inside, the 
fastenings being first placed in the insole and then the upper lasted 
over them,” 

ASBESTOS — “From Orenburg to Ekaterinburg, Russia is declarei^ 
to be thickly dotted with asbestos deposits, while near the Verktii ' 
Tagil iron works is a hill called the ‘Sholkovaya Gora,’ or Hill of 
Silk, which is stated to be entirely composed of asbestos. ... In the 
Goroblagsdat drstrict of Perm similar deposits crop above the sur- 
face, and any quantity can be obtained for nothing, the mineral 
possessing no value in the Ural region.” 

RAILROAD BRIDGE — “The Central Railroad of New Jersey 
crosses Newark Bay upon a trestle nearly two miles long. Near the 
eastern end of the trestle is a draw span which, after having per- 
formed its duty for many years, and been re-enforced to enable it to 
accommodate heavier loads, is now being replaced by one more in 
keeping with modern practice, and better proportioned to carry the 
heaviest engines now built, and to provide for any increase that may 
take place in the future” ( ! ) 

HUDSON TUNNEL— “In some respects a most remarkable piece of 
submarine engineering was that begun some twelve yeais ago, when 
the first work connected with the tunnel to unite Jersey City and 
New York by a passage under the bed of the Hudson River was done. 
Important to the engineer because of its vast magnitude, the diffi- 



culty and danger attending its prosecution, and particularly because 
of the new methods of working introduced; important to commerce, 
as it would afford a quick and sure means of crossing the river, and 
would reduce the time between New York and the South and "West 
on each of the great railroads terminating at Jersey City.” 

FERTILIZER — “The great value of nitrate of soda, a material our 
cultivators are only beginning to learn the value of, is to hasten the 
growth of plants early in the season, and for this purpose it has no 
equal.” 

CONSERVATIVE MILITARISTS-“Military authorities are by 
no means agreed that the magazine rifle is superior to the breech- 
loader for tlie use of the soldier; and though Europe is hurriedly 
exchanging the former for the latter, the voice of indignant protest 
is making itself heard in the 
military journals, and with 
no uncertain sound." 

PARCEL POST-“The pub- 
lic will be greatly benefited 
if the scheme, now under 
consideration by the Hon. 

A. W. McLelan, Postmaster- 
General, for creating a par- 
cel post system between Can- 
ada and the United States, | 
materializes. At present there 1 
is no system whereby parcels I 
can be sent direct.” 



AND NOW FOR THE FUTURE 
QPot men only: Pogonotomy— shavers and shaving, by E. J. 
Casselman 

([Unique constructional features of the Storstrom Bridge in 
Denmark, by R. G. Skerrett 

^[Life frequently persists in spite of adverse circumstances, 
by T. Swann Harding 

^Speed a-wing — ^how fast can birds actually fly?, by S. F- 
Aaron 

^Another intriguing article on archeology, by Jotham John- 
son 
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in 

Science 


F or distinguished work in applied 
chemistry, including the develop- 
ment of anti-knock motor fuels and of 
non-toxic, non-inflammable refrigerat- 
ing fluids for household refrigerators 
and air conditioning, Thomas Midgely, 
Jr., vice-president of the Ethyl Gasoline 
Corporation, has been awarded the fa- 
mous Perkin Medal. 

At a joint meeting of the American 
Section of the Society of Chemical In- 
dustry and the New York Section of the 
American Chemical Society, Robert E. 
Wilson, vice chairman of the Pan Amer- 
ican Petroleum and Transport Company 
and since youth a personal friend of 
the medalist, spoke informally as fol- 
lows; 

‘‘Midgely decided to take a course in 
mechanical engineering at Cornell Uni- 
versity. I am sorry that I cannot report 
that he was an all ‘A’ student — in fact 
it appears from both his testimony and 
that of his professors that the ideal of 
efficiency which has always been upper- 
most in his mind demanded that he do 
the minimum amount of work with 
which he could get by in most of his 
courses, so that he could concentrate on 
f a few things which were really of in- 
terest to him. 

“Having heard much of the fame of 
Charles F. Kettering while still with 
the National Cash Register Company, 
^ he got a job with the Delco Light Com- 
pany and thus began in 1916 his long 
and fruitful association with Mr. Ket- 
tering. It so happened that his first task 
was that of trying to get more power 
out of the small Delco Light units when 
they were operated on kerosene. It had 
been found that, operating on gasoline, 
the compression on these engines could 
he raised to a point where they gave 
fairly good power output and efficiency, 
hut when an attempt was made to use 
these compressions with kerosene as 
fuel, severe knocking and even cracked 
cylinder heads resulted. Tom became 
much intrigued with this phenomenon, 
and, wanting to study it more closely, 
figged up a high-speed indicator using 
a system of optical levers for magnifying 
and recording the shape of the pressure 
wave. This eventually led to the perfec- 
tion of the Midgely indicator, which did 
much to throw light on just what took 


place when engines knocked, indicating, 
among other things, that knocking and 
pre-ignition were two entirely different 
phenomena. 

‘‘The Midgely indicator showed clear- 
ly that the knock w'as due to a rapid rise 
in pressure after ignition and near top 
dead center. In attempting to theorize 
as to why kerosene knocked and gaso- 
line did not, he first seized upon the 
most obvious difference between the 
two products — that of volatility — and 
thought that possibly the kerosene va- 
porized rather slowly until after com- 
bustion started and then vaporized very 
suddenly with a resultant too-rapid ex- 
plosion. If this explanation were cor- 
rect, he reasoned that by dyeing the 
kerosene it might be possible to make 
the droplets absorb radiant heat from 
the cylinder walls and hence vaporize 
sooner. While tliis theory proved to be 
entirely unfounded, it did lead to the 
discovery of the anti-knock properties 
of iodine, and started lum on the trail of 
a whole series of anti knock compounds 


culminating in tetraethyl lead, the basis 
of ethyl gasoline. 

“Tom’s other outstanding discovery 
was, of course, the development of cer- 
tain organic chloro-fiuorides as the only 
refrigerants which are at once stable, 
non-toxic, and non-inflammable. Again 
this particular discovery is merely a sym- 
bol of the many special problems for 
General Motors and its affiliated com- 
panies to the solution of which Tom has 
devoted his talents, and by which he has 
proved that neither the discovery of 
tetraethyl lead nor that of Freon was an 
accident hut rather the result of real 
chemical ingenuity and intuition, plus 
a lot of hard work and horse sense, '^’ho 
would have dared to imagine that a sta- 
ble, non-toxic, non-inflammable refriger- 
ant could be made in effect by combining 
a highly inflammable gas, methane, with 
two of the most toxic gases known, 
chlorine and fluorine, yet that is the ac- 
complishment which has dune more than 
any other one thing to make home cool- 
ing installations safe and popular.” 



LOOKING NORTH ACROSS 
THE GOLDEN GATE 


T he Golden Gate Bridge (see also page 301 ) as 
a definite project dates back to 1919 , when the 
San Francisco Board of Stipervisors authorized a 
survey to determine its feasibility. Preliminary plans 
were prepared and the project was approved by the 
War Department in 1924 , but it was not until six 
years later that the Golden Gate Bridge and High- 
way District was formed. The bridge has been built 
as a self-liquidating project, being financed by a 
$ 35 , 000,000 bond issue, guaranteed by the taxable 
property of six Californian counties — San Francisco, 
Marin, Sonoma, Napa, Mendocino, and Del Norte. 




The Schlieren effect, used for studying streamlining, renders air flow visible 


Research and Industry 


No Research Holiday ... We Think Engineering 
is Ahead Because it is a Lap Behind . . . Has Much 
to Learn . . . Fallacies of Technological Critics 

By CHARLES F. KETTERING 

Vice President, General Motors Corporation, and Director 
General Motors Research Laboratory 


T here has been a lot of talk in the 
last few years about research and 
scientific development, most of it 
of an extremely derogatory nature. 
Wlien it wasn’t derogatory, it was pity- 
ing. “We’ve reached the end of our rope 
in inventing new things. From now on 
we’ll only improve the methods of mak- 
ing these things by machinery and throw 
more men out of work. We have come 
to a point in our civilization where re- 
search can only make things worse.” 
f That is a theory I would hate to he- 
f. 'lieve, even if there were truth in it. And 
^ do not believe there is a word of truth 
■ndk The facts seem to heRe it. 


We have been through some lean 
years recently, and it cannot be denied 
that unemployment is still a problem. 
The engineer is often blamed lor this 
lack of jobs, this “technological unem- 
ployment,” perhaps because there are 
not very many engineers to talk hack. 
But I don’t feel that the engineer is to 
blame for these conditions. At least, if 
there is any blame attached, it is for 
what the engineer did not do, not be- 
cause he did too much. 

A great many people apparently feel 
that industrial research has pushed for- 
ward too fast; as they phrase it, it has 
gotten aliead of our social absorption 


ability. To my mind, that is about like 
the man who went down to take the train 
at the scheduled time and found it had 
left an hour earlier. He was naturally 
quite irritated, but his protests availed 
nothing, as the railroad company’s de- 
fense was that it was yesterday’s train 
which had just pulled out, only 23 hours 
late. I think that may be the reason we 
think engineering is ahead— it is a lap 
behind. 

With all the talk about the trouble 
created by technologists through the de- 
velopment of labor-saving machinery, it 
is peculiar that so few people have real- 
ized — or perhaps I should say, have ex- 
pressed the realization— that a techno- 
logical development may have much 
greater possibilities for labor-creating 
than for labor-saving. It is often asked 
if we would not be better off without 
some of this development which has 
taken work away from men and given 
it to machines. But how often do you 
hear anyone suggest that if we extended 
and multiplied this work of develop- 
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Equipment for making pliotomlcrograpb* 


stoies, creeping up floor by tiuor, and 
then into hotels and restaurants. Then 
some live engineer conceived the idea 
of putting such a mechanism on a train; 
and as this was rapidly taken up by va- 
rious companies, it was possible to see 
a definite inciease in rail travel. Form- 
erly you couldn’t have hired me to travel 
across the desert in the summer months 
By rail, but now this can be done with 
the utmost of ease and comfort. You 
may ask what the next step is going 
to be in the air conditioning business, 

I cannot help but think that it will fol- 
low the same path as refrigeration and 
numerous other developments. It will be 
turned out in midget sizes, the price will 
come down, and the comfort and bene- 
fits of air conditioning will be madej 
available to great numbers of ordinary 
people throughout the world. 

Of course, all industries do not grow 


ment it might create new industries 
which would more than absorb any peo- 
ple who may have been thrown out of 
work due to it? 

I am, of course, more familiar with 
the history of the automobile business 
than with any other, so let us take that 
as an example. Some thirty-odd years 
ago I had a canvass made of tlie num- 
ber of people in the automobile indus- 
try. As closely as we could figure, it was 
about 1000. By the best figures we can 
get today, about 11,000,000 people are 
directly, or indirectly, dependent on this 
industry for their livelihood. These are 
certainly not all in the business of build- 
ing automobiles, but that is not the 
motor-car industry. A large percentage 
of the steel produced goes into the auto- 
mobile. A great deal of our glass, a still 
larger percentage of our rubber, and an 
extremely large percentage of our pe- 
troleum — all this added together is the 
motor-car industry. 

N O one thought when he was making 
the old one-lung machine that he 
was beginning something which would 
some day be one of the leading indus- 
tries of the world, would contribute to 
practically every industry known at that 
time, and directly or indirectly be re- 
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sponsible for the creation of many new 
industries and many drastic changes in 
the living habits of thousands of people. 
You can’t teU what is going to happen 
to an idea, what it may lead to in the 
future. But we do know, if it seives a 
purpose, it will develop into an industry. 

Let us take another example with 
which you are ail familiar. The cave- 
man knew how to make heat, even fire, 
by rubbing two sticks together. But it 
w'as a long time before man learned 
how to make ct)ld. Finally, this was done 
in laboratories, and the first commercial 
use to which it was put was the manu- 
facture of ice. This was a natural ex- 
tension of an existing business, which 
brought the benefits of refrigeration to 
great numbers of people who previously 
could not afford them. Then somebody 
built a cold-storage plant, which was 
simply a large refrigeration unit. This 
was a new industry. Then this was 
changed around and produced in midget 
sizes, and began to appear in kitchens 
all over the world. Here is another new 
industry, a giant one. 

Incidentally, it is interesting to note 
that these giant industries generally 
come into being as the result of someone 
taking a large mechanism and reducing 
it in size and price so that everybody 
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can buy it. Doing exactly this is a vetj' 
definite feature of American provress 

Then somebody, considering the saf 
state of the motion picture business dur- 
ing the summer season, when the the- 
aters were either closed or doino- a 
skimpy business hardly worth while, had 
the idea of installing a particular kind 
of refrigerating machinery for coolintt 
the air coming into the building. This 
was just a particular adaptation of the 
same old discovery that man could con- 
trol temperatures well enough to nrake 
ice. Making ice simply happened to be 
the first use to which it was put, prin- 
cipally because people already knew 
what ice was and what it could be used 
for. It would have been just as possible 
for air conditioning to come first, waffi- 
refrigeration following afterward. 

From the theaters, this air condition 
ing business spread to the department^ 


vluch research is always being done on the important Diesel fuel injector. Here we see 
l fuel spray forced at 13 miles a minute from the small holes in an injector nozzle 



so fast, but on the other hand some are 
full ffrown almost before rve realize 
there is such an industry. With all our 
past experience, it is impossible for us. 
even those intimately connected with a 
certain line of business, to forecast what 
developments will be forthcoming in the 
next few years. In the automobile bus- 
iness. highly organized as it is, I have 
never seen anyone successfully proph- 
esy what was coming two years ahead. 
x4nd when people ask, ‘‘What will the 
new great industries he?” the only pos- 
sible answer is, ‘‘Nobody knows.” You 
can’t recognize a great industry when 
it starts, particularly as there mav be 
some small detail lacking which will 
hold up its development until that is 
'^taken care of. 

One important duty of the engineer 
at the present time is to give the man 
responsible for the financial end of the 



* of the crystalline structure of metals 


business a better picture of the work- 
ings of lesearch and scientific develop- 
ment. I think perhaps we have become 
too expert bookkeepers. We do not know 
how to spend money without its being 
incorporated on the profit and loss state- 
ment. We do not know how to spend 
money wisely on the development of a 
new idea or principle. Ninety-nine per- 
cent of our business is set up on the 
hooks with the cost of each piece set 
down and every penny allocated to this 
or that item. Then when you come to 
something like a research laboratory, it 
is difficult to convince the accounting 
department that they cannot say, “Now 
this will cost so much. We will make a 
profit of X dollars on that project.” 

Of course we don’t object to an ao- 
counting system. It is a very necessary 
ipart of any business but research needs 
p different kind of a system. There is a 



Cold starting problems arc studied and work on manifolds, automatic chokes, and car- 
bureters is carried out in this Cold Room, which can be cooled to 50 degrees below zero 


gap between a fundamental idea and dustry tries to raise brain-children, they 

a commercial product, and the develop- would be e.xpeeted to earn their living 

ment during that period cannot be put at the age of about nine months, 

in a profit and loss statement. A great 

deal of money has been spent in re- ^HERE is another system of account- 
search on developments which never be- -*- ing, however, which is used by one of 

came commercial, and others have be- our largest businesses. This I call ‘‘ac- 

come the basis of whole new industries; tuarial” accounting. In the insurance 

and you never can tell from the looks business they do not worry about the 

of the project at the beginning what it individual items. They do not follow the 
may turn out to be. individual policy-holder around and tell 

The gap between the technologist and him what he can or cannot do. All they 

the management, or financier, seems to want is that the grand average of all 

be widening. The engineer is becoming these policy-holders comes out the way 

a better calculator, and consequently he they figured. Therefore we must treat 

doesn’t carry his experimental work and research as an insurance policy, insur- 

model building as far as was customary ing the company against ignorance of 

in the past. On the other hand, industiy what is going on in the world and against 

has become more standardized, and a lack of future profits. As I have often 

better model than before is wanted. So said, “Research is trying to find out what 

the gap is extending at both ends. That you are going to do when you cannot 

zone between the idea and the finished keep on doing what you are doing now.” 

product I call, for want of a better name, On that basis the company appropriates 

the “shirt-losing” zone. That is the place a certain amount ol money for research, 

where, if there is not proper manage- We agree to take that money and spend 

ment, proper engineering, and proper it with just as much carefulness and 

study, a great deal of money can be thrift as would be done in the manufao- 

.spent with no future profits to make it turing end of the business. We cannot 

up. It is the fear of this zone that makes guarantee just what, when, or how we 
the management shy away from new de- will produce anything which means in- 
velopraenls. They would like such pro- come, but we do claim, and so far e.x- 
jects to jump directly from the initial perience has confirmed this decidedly, 
conception of the idea to a money-mak- that in the long run the developments 
ing product. I sometimes think that if will be responsible for profits more than 
we tried to raise human children as. in- enough to pay the total cost of research. 
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Charles F. Kettering 

Many developments which appear to 
be unsuccessful are merely awaiting 
progress in some other field to turn them 
into an ovei -night sensation. The first 
Diesel engine was built over 40 years 
ago. It could not be called an important 
development, however, until a very few 
years ago. Undoubtedly, various things 
were responsible for its ultimate suc- 
cess, but the progress in metallurgy 
alone is sufficient to account for a great 
deal of it. Just to give you an idea of 
how quickly these changes sometimes 
occur. I want to mention an incident in 
the office of Mr. Alfred P. Sloan in Aug- 
ust, 1932. When I entered, I was greeted 
by the chairman of a great railroad, who 
held up a fat and impressive-looking 
report, 

“This," he said, “will tell you why 
our engineers think the Diesel engine 
does not fit the work of railroads.” 

"Without reading the report, ITl sign 
it, too,” I told him. ‘Tt isn’t practical— 
the Diesel engine of today. But there will 
be new and lighter Diesels.” 

See how quickly that came true. -In 
April, 1934, less than two years later, 
the Burlington Zephyr No. 1 Diesel- 
powered train was put into service and 
in May made its record run from Denver 
to Chicago. The thing which made this 
possible was not so much concentrated 
work on Diesel engines as it was the 
background of years of work on internal 
combustion engines in general, particu- 
larly some of the effort spent on the 
fundamentals of combustion. 

These various examples I have cited 
have all happened recently, and I could 
mention a great many more. Now why 
should these things stop occurring all at 
once? Just because we don’t know what 
the future developments are going to 
be, is no reason for saying there aren’t 
going to be any. We keep hearing of all 
the marvelous things we have learned, 
but there is very Bale talk about, the 
things we don’t know. A great many of 


the things we think we know turn out to 
be simply definitions that we have made 
up and attached to them. A scientist 
was asking me one day about some of 
(lur problems, and I said: ‘‘Here is one 
prolilera that has been bothering me a 
long time. Why can I see through a pane 
of glass?” 

■'Why, because it’s transparent, of 
course.” 

So we looked at a dictionary, and found 
that something is transparent when you 
can see through it. Very simple, isn't 
it? But what does it mean? An old col- 
ored fellow summed it up pretty well. 
He said: “It ain’t them things you 
don’t know what gets you into trouble, 
it’s them things you know for sure what 
ain't so.” 

Just about the most valuable thing 
I can imagine would be an analysis, or 
outline, of what we don’t know. We brag 
about what we do know, but there is 
nothing with which to compare it. If 
we could just say, ‘‘Here is what we 
know. Over there is what we don’t 
know,” then we would have some idea 
of what the possibilities are for indus- 


trial progress in this country. And I 
think we would laugh at the tiny little 
pile of things over here that we know, 
in comparison with that great block of 
knowledge on the other side just wait- 
ing for someone to come along and hew 
into shapes useful to the world. 

N ew scientific developments will 
continue to be born. If necessary, 
they will come out of barns or garrets, 
but they will appear. The only possible 
question is how often will they occur 
and how fast will they grow. That is 
where organized, or industrial, research 
comes in. It accelerates the pace of 
progress. Scientific problems are not 
solved by a fine new building and expen- 
sive equipment; but, with the many dif- 
ferent phases of modern research work, 
there are definite advantages in a group 
attack on a project. One man can profit 
by the experience of others. There will 
always be opportunities to contribute to 
progress and human welfare, and the 
industrial research laboratories of the 
future I feel sure will do more titan their 
share in this direction. 


An end-result of research: a special type Root’s air blower for a Diesel 


OUR POINT OF VIEW 


Excelsior! 

F or straight thinking, a clarifying 
vision of future progress, and the 
delivery of provocative bombshells of 
logic with which to shatter the delusions 
of technological defeatists, one strong 
voice can always be depended upon. 
That voice belongs to C. F. Kettering, 
esteemed Director of the General Motors 
^Laboratories, whose article ends on the 
- opposite page. 

In recent years we have been treated 
to an amazing cloudburst of “social 
this” and “social that” backed by about 
as much empirical knowledge as a 
school-boy’s first love affair. We have 
been told by those who have never been 
in (or near) a research laboratory, who 
have never sat behind a desk and met 
a pay roll, who apparently are mentally 
long-haired and van dyked, that science 
and engineering have out-stepped civil- 
ization. “Mankind must have time to 
catch up,” they say. “The cloistered 
scientist must assume his responsibility 
to man and calculate the social conse- 
quences of his work.” “Declare a mora- 
torium on science.” “Put some thought 
on sociological problems.” And so on, 
ud goosepimples! 

Why? Why should science even lis- 
ten? There is no reason why it should 
but it has because these omniscient crit- 
ics (of everything but their own 
theories) are so vociferous and often so 
highly placed as to lead astray many 
otherwise sensible people. That is the 
sorrow of a nation of too-many followers 
of someone else’s thinking. 

No need to repeat that science has 
contributed more to human progress 
than any other one thing. It will con- 
tinue to do so despite derogatory re- 
marks from the side lines. If social re- 
search is also necessary, let the ideolo- 
gists perform it; that is their field. The 
scientist deals with objective facts, not 
subjective abstractions, though he is. 
finally, concerned with the subjective 
phases marked “human progress” and 
'profits,” The sooner we stop giving ear 
to the talkers and learn to think with 
the performers, the sooner will those 
“sociological consequences” fall into 
their proper place in the pattern of a 
rapidly evolving civilization. 

Whence Highway Funds? 

T hrough the medium of various 
forms of taxation the American mo- 
Itorist pays dearly for the privilege of 
fcing fhe highways. In New York State, 
Bar example, the average motor-car driv- 


er paid a total of $42.97 in taxes during 
1935, the last year for wliich complete 
figures are available. It is generally as- 
sumed that the money collected by 
means of gasoline and registration taxes 
will be used for the benefit of the motor- 
ist who pays the money. The greatest 
need to which this money can he directed 
is better and safer highways. But what 
happens? To revert again to New York 
State— and the situation there is typical 
of that found in many other states — the 
taxes collected from tire average motor- 
ist were spent as follows; state roads, 
$9.36; local roads $7.40; miscellaneous 
expenditures $1.09; general purposes 
$25.12. It is in this last figure that the 
injustice of the situation is to he found. 
We need more highways. We need safer 
highways. The money is available for 
both, but it is being diverted for “gen- 
eral purposes” that have nothing what- 
soever to do with the motorist as such. 
Of these “general purposes” the less 
said the better— from the politician’s 
point of view. One of the many purposes 
is for relief, and is it not strange that 
the motorist should be called upon to 
pay for this purpose a special tax that 
is levied on no one else? 

The average motorist has no objection 
to paying his fair share of the cost of 
building and maintaining the highways, 
but he has. and very rightly, a decided 
objection to paying taxes that are di- 
verted from the channels to which they 
have been pledged. He pays the same 
taxes in other brackets that are paid by 
the non-motorist, yet he is constantly 
called upon to dig down and contribute 
more than his fair share to “general pur- 
poses” under the impression that his 
money is to go for highway and allied 
expenses. 

Ever since the beginning of the devel- 
opment of motor cars for personal trans- 
portation, legislators have looked upon 
the motor-car driver as fair game for 
purposes of ta.vation. Gradually taxes 
climbed— in New York State they in- 
creased from $25.34 in 1929 to $42.97 in 
1935— hut the highways did not increase 
in anytliing like the same ratio. 

That specialized taxes of the type ap- 
plied to motorists should be used for 
purposes other than those for which 
they were originaUy designed is one of 
the detestable features of our method of 
financing public developments. It is 
class taxation beyond a shadow of doubt. 
Only the motorist himself can do any- 
thing about the situation and he can act 
only by pressure brought to bear upon 
his local legislators. If he would have his 


specialized taxes reduced or if he would 
obtain his money’s worth for the amount 
which he now spends, it is up to him to 
go to bat and fight for his own rights. 

Happy Landing! 

“O PECTACULAR” is hardly the word 
for it, though that word has been 
used in the announcements; it is that 
and more. Some might borrow from the 
circus-barker and call it superlative!, 
stupendous!, death-defying!, colossal!, 
hut, along with the stark thrills it will 
furnish to a thrill-mad, gawking multi- 
tude, and its inevitable tragedies, it is 
also silly — silly and useless. We refer 
to the transatlantic air race scheduled 
for the month of August to commemo- 
rate the tenth anniversary of Colonel 
Lindbergh’s historic flight from New 
York to Paris. 

Briefly, the race will not be plane 
against plane; the pilot may take off 
at any time during August and race from 
New York to Paris against time. Only 
multi-motored planes equipped with 
two-way radios may enter. Prize money 
totalling 3.000.000 francs posted by 
Pierre Cot, French Air Minister, will re- 
ward the victors who may come from 35 
countries affiliated with the Federation 
Aeronautique Internationale. 

There is no question that there will be 
numerous entries. But what does that 
prove? Also, numbers of the planes will 
doubtless reach Paris. Nor will that 
prove anything of particular importance. 
A fair percentage will reach Davy Jones’ 
locker. This mil prove something: that 
a stunt of this sort is dangerous and that 
those who participate are foolhardy. 

Airplane design, from Pitot tube to 
rudder, has improved vastly in the years 
since Lindbergh’s perfect achievement. 
But airplanes are not yet 100 percent 
trustworthy. These racing flights will not 
make them more so, will add nothing to 
our present knowledge of design or 
operation. They may add something of 
over-ocean flight knowledge to some of 
the pilots, for there are likely to be 
many entries who have had no previous 
experience over large bodies of water, 
but is such knowledge worth the great 
cost that will undoubtedly be the result 
of this race? 

France’s fine spirit in rvishing to com- 
memorate Colonel Lindbergh’s flight 
with such a large appropriation for prize 
money (approximately 140,000 dollars) 
is indeed commendable, but just the 
same— well, we would prefer something 
a Rttle less “spectacular” and more en- 
during. 
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Captive Animals Live Longer . . . Fare Better . . . 
Pampered in Scientifically Designed Settings . . . 
Zoo Problems . . . Animal Instincts 

By WILSON CHAMBERLAIN 


R ecently an animal lover excited- 
ly told the director of a large zoo 
that a polar bear had evidently 
gone mad. The creature was pacing up 
and down endlessly within a self- 
imposed limit of five or six feet, ap- 
parently too listless even to lift its great 
paws, which it kept sliding along. But 
the director only smiled. 

“Don’t worry.” he said. "All polar 
bears do that from time to time. It’s in- 
stinct. Theythink they're on a slippery 
ice-floe and are being careful not to go 
too near the edge.” 

The actions of other animals in cap- 
tivity are similarly often misunderstood. 
When brown bears, for example, stand 
for hours just lifting one paw and then 
the other, they are merely following an 
age-old custom of padding down the 
snow. And it's not fleas that make the 
monkeys scour each other so intently 
but a passion for salt which they remove 
bit by bit from scaly skin, plus an in- 
nate vanity for grooming. .Actually very 
few monkeys have parasites. 

Don't think that the mere keeping of 
wild animals in captivity is cruel. The 
birds you pity in a two-foot cage live 
much longer than if they were free; and 
if their cages were larger, they might 
break their wings. The fox deprived of 
its freedom to run may make you in- 
dignant; but it runs primarily to track 
food and escape danger ; when well-fed 
and at peace, the fox does not stray from 
its lair. The elephants you sometimes 
see tightly chained like that chain. It 
gives them a feeling of security; if you 
took it away, they'd trumpet all night in 
fear. Understanding this instinct, native 
keepers in India fashion a chain of straw 
for each of their charges rather than 
make them pass the night fearing lest 
their food be stolen and their bed (a 
source of particular pride ) be destroyed 
by the other elephants. 

Of course, in some of the backward 
commercial zoos, animals are some- 
times cruelly mistreated. The remedy 
for this is regulatory legislation. In- 
deed. several states have enacted laws 
forbidding the keeping of animals in 
captivity without permission and super- 
vision of the Conservation Department. 
This is doing much to get rid of the 
iniquitous roadside zoo and the mis- 
treated bear-at-a-filling-station sort of 
menagerie. 

But the well-run zoos have high stand- 
ards of diet, comfort, and cleanliness. 
New zoos in Chicago, St. Louis, Toledo, 
San Francisco, Washington, Buffalo, and 


a score of other cities are doing startling 
things. 

In Chicago, for example, the air in 
the lion house is changed every four 
minutes. The tropical plants you find in 
some houses are not merely attractive 
settings; their real purpose is to regu- 
late the moisture. Some zoos go so far as 
to install electric humidifiers. To keep 
the penguin cool in hot weather requires 
200 pounds of ice a day in their shelter. 
-And when you see a hippopotamus with 
a baby, thank the zoo man for having 
built a large enough bath: the hippo 
breeds and gives birth under water — for 
security — while the baby nurses under 
water, going up for air and down for 
milk, .Many zoos have a quarantine sec- 
tion where new arrivals are attended 
by white-coated doctors who wouldn't 
dream of not washing their hands before 
calling on the leopard, lest they infect 
it. These quarantine cages are deliber- 
ately small: after a long sea voyage, an 
animal's bones are brittle and it is nerv- 
ous; in a large cage it might rush the 
bars and break its neck or legs. 

C OURTESIES to apes and monkeys 
could fill a book. To insure having 
strong adults, young chimpanzees in the 
Chicago zoo get nascent oxygen pumped 
into their cages to insure the pure air 
which their delicate lungs need. To 
make sure they sleep the full 12 hours 
they are accustomed to in the dark 
jungle, blinds have been put up out- 
side their sleeping boxes in the zoo at 
Alunich, probably tlie finest primate 
house in the world. There each ape has 
its own blanket, sent to the laundry 
every week. To check pyorrhea — com- 
mon in apes — their teeth are brushed 
daily, while some zoos use concentrated 
vitamins B and D to combat it. In other 
zoos, sun lamps are used. 

Personal attention is essential for 
apes. Frequently a chimp becomes list- 
less because it is being tyrannized by the 
other apes. The leaders are apt to grab 
the favorite food, like tomatoes, leaving 
the potatoes to the weaker ones— a 
tyranny which can be ended only by a 
keeper’s personal attention. 


True of all animals, amusement is^ 
particularly important with apes. More 
and more, modern zoos are going to end- 
less trouble to evolve swings, bars and 
trees to amuse the apes. But while such 
intelligent advances are being made in 
some zoos, their large scale adoption is 
held up by lack of cash. 

Concrete, for example, is the bane of 
every conscientious zoo today. When 
originally installed, it was thought supe- 
rior to wood. But it is cold, hard, and 
moisture retaining; the cats get cal- 
louses from walking on concrete unless 
keepers pare their pads frequently. It 
conduces to arthritis in foxes and tuber- 
culosis in monkeys. Giraffes are apt to 
slip on it even though you roughen it; 
in Philadelphia, two fine specimens fell 
and died of broken pelvis. But to rip 
out concrete floors and install the sort 
of silica composition used in Chicago 
costs thousands of dollars, as do other 
improvements. In those zoos which have 
plate glass separating the apes from a 
coughing public, mortality rates fall 
phenomenally. But where to get the 
cash? 

Zoos used to be the foible of Indian 
Princes and, later, of European kings; 
though the first zoo on record, in China 
about 2000 b.c., was state-financed, 
called the Intelligence Park, and run 
for scientific study. The modern zoo, 
however, is rarely endowed, and it is 
only as the public interest increases that 
municipalities or states can vote larger 
budgets. Only a few, like those in New 
York or London, have been fortunate 
enough to receive important private 
grants. 

But even without much money, im- 
agination can still accomplish a lot 
in zoos. You may have noticed in the 
elephant run of some zoos a formid- 
able rough-surfaced pillar — it’s a back- 
scratcher! In at least one zoo you’ll find 
another bit of thoughtfulness: running 
water in the raccoon’s cage, because the 
raccoon habitually likes to wash every 
bit of its food in a running brook! j 
Brushwood in the fox’s cage costs little, 
but gives the fox the pleasure of brush- 1 
ing against it and so stimulating his coat j 
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At the 200 in Balboa Park, San Diego, California, where the animals enjoy a 
pseudo freedom in huge pits dug in the hillside, with no visible bars or cages 
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I to a beautiful sheen. Sometimes an ani- 
mal is given a pet; a fox terrier is often 
strangely comforting to an elephant. In 
the 500-acre country zoo of the London 
Zoological Society, the wolves have two 
two-acre paddocks of timberland, used 
alternately. In each of these paddocks is 
a big platform like a feeding table; it is 
there because the wolves like to dig 
under it for mating, just as they burrow 
when living in the wild. 

The greatest single advance in zoos is 
the principle of viewing animals, not 
behind bars, but across moats. Fifty 
years ago, when Carl Hagenbeck first 
envisioned natural habitats for animals 
and opened his zoo, people gasped with 
fright as they saw lions emerging from 
.4uck caves and heading straight for 
•• them. But a 17-foot water ditch sepa- 
rated the lions from the public; and 
lions will not cross water. It is strange 
that America has been so slow to adopt 
this idea which has swept all over Eu- 
rope. Only in our most modern zoos do 
jflu find 60-foot high monkey moun- 
tains; crags for the harbary sheep; and 
great sand paddocks for the elephant, 
separated from the public by a narrow 
ditch hedged by a low row of iron spikes 
which the elephant will not tread upon, 
thus demonstrating another phase of the 
elephant’s caution, 

I N such zoos, animals are actually 
more healthy than in the jungle. 
Lions bred in captivity are far superior 
to those running wild. Their size and 
coats are better because they get better 
food; their manes are more luxuriant 
because they’re not torn by underbrush; 
and they live to a riper age in captivity. 
f It is an odd fact that most animal lovers 
never think of old age in the jungle. 
But for wild beasts there is no graceful 
autumn of life; there is only a ghast- 
ly, inescapable disintegration or death 
dealt by more alert enemies. It is this 
’ senile loss of power— and usually only 
this— which drives a lion to man-killing. 
In freedom a lion rarely lives more than 
ten years. In captivity he lives to 25 
and 30. 

From the great museums of natural 
liistory, siicli as in New York, the mod- 
ern zoos have borrowed the idea of hav- 
ing the three walls of the cage painted 
to represent the natural habitat— much 
more efiective than just exhibiting ani- 
mals in bare cages. 

Zoo men are devoted to making their 
animals happy for their own sake and 
dramatic for your sake. They spend end- 
less hours studying the latest dietary 
discoveries, such as, for example, a re- 
port that shrimps are preferable to 
cuttlebone in preserving the beautiful 
I rose color of the flamingo. Or they may 
I iie up in the middle of the night to 
f make sure the polar bear which had just 
liad a cub— an anxious moment, as the 
cubs frequently die of pneumonia— was 


utilizing the straw put into its cage on 
the odd chance it would use it to keep 
the cub warm (and it did!). Or you 
catch them setting off on a journey half 
way around the world to settle some 
housing problem as to whether gorillas 
thrive outdoors during winter ( as Phila- 
delphia believes) or indoors (as London 
believes). Moreover, they constantly 
keep in touch with experiments in other 
zoos through correspondence, inter- 
cliaiiging information that is frequently 
of mutual benefit. 

In Munich, there are parrots on 
stands in front of the elephant pens. 
Their chattering, heightened by the 
tropical vegetation, gives a brilliant 
semblance of the jungle. In Leipzig, the 
polar bears have a diving board ol green 
plate glass: with water slipping over it, 
it gives a wonderful illusion of ice. In 
a large zoo in London, the penguins are 
on different levels: now you're looking 
up at them; now you see them waflring 
around a curve right next to you as they 
march in a stately trot down the ramp 
to their swimming pool. In Berlin, you 
see seals swimming not only on the sur- 
face, hut there’s a ‘Tower level" where 
you see them under water. In Phila- 
delphia, the beaver are given a full lake, 
wherein they can perform tlieir miracles 
of building. Another idea which has 
proved very popular is to open the zoo 
on certain nights so visitors can see the 
vampire, hats and other wild life that 


become active only during tlie night. 

Labels are features often neglected by 
zoos; usually you find just Panther, Fells 
CericoloT, whereas, in Washington, for 
example, you learn interesting facts 
about the panther, such as that it is 
one of the most untameable of all ani- 
mals, and so on. 

A puzzling zoo problem is the pecu- 
liarly American habit of going to the 
zoo to torment the animals. In Washing- 
ton, a taxi driver and his girl friend 
found .some sort of release in letting 
dogs into a deer run; three fine animals 
were torn to pieces. In Philadelphia, 
stone-throwers killed several flamingos. 
In the few American zoos which have 
dared to have open-air snake pits, as is 
common in Europe, the results have 
been disastrous; brave young men jump 
into the pit and steal the snakes— fur 
reasons best known to themselves. 

What, the animal lover frequently 
asks when hearing of such isolated 
atrocities, is the point of keeping wild 
animals in captivity at all? My spend 
millions of dollars to retain animals 
which may satisfy nothing more than 
curiosity? Fuitunately, the average man 
values the zoo because it is the only 
glimpse of the jungle he will ever have. 
Beyond that, he gets from the zoo some 
realization of the world’s past; some 
contact with nature; some humility that 
he seems to need and cling to in his 
present-day mechanized life. 


T here is always a certain interest 
in exceptional objects— those that 
set a record or come near it. Some- 
times the record-breakers are easy to 
pick out — like Saul standing head and 
shoulders above the Israelites— but they 
are not always obvious. 

It has long been known that the stars 
differ enormously in brightness. Some 
are known to exceed the sun a thou- 
sand-fold in brightness, and others to 
give less than a thousandth of the sun’s 
light: but if we seek for those still 
brighter or fainter, we get into trouble, 
A star ten thousand times as bright 
as the sun should be easy to see. At 
500 light-years’ distance it would appear 
to be of the first magnitude — at 5000 
light-years it would still be visible to the 
naked eye. Even if it were a million 
light-years away it would appear to be 
of magnitude 17.5 — easily observable 
ivith great telescopes. 

If such objects exist in our own gal- 
axy, we should find them among the 
naked-eye stars. The trouble comes in 
picking them out. 

It is not much use to try to do this 
by direct measures of parallax, for even 
a first-magnitude star of this real bright- 
ness would have a parallax of only 
0".006. Despite the remarkable accuracy 
of modern photographic measures, this 
is about at tire limit of detection — it cor- 
responds to 1/50,000 of an inch on the 
best plates. A good series of obsen'ations 
suffices to fix the number of hundredths 
of a second of arc in the parallax with 
some assurance; but to get the thou- 
sandths accurately is still beyond our 
skill. We know that certain stars — for 
example, Alpha Cygni and Canopus- 
must be very luminous— much more 
than 1000 times as bright as the sun— 
but we cannot say just how much bright- 
er they are. 

The only isolated stars for which we 
can do better are a few novae, the dis- 
tances of which can be found by study- 
ing the expanding nebulae ejected from 
them during the catastrophe. The dis- 
tance of Nova Aquilae was thus found 
to be 1200 light-years, and its maximum 
luminosity 300.000 times that of the sun 
— but it held this for less than a day. 

Otherwise, our best hope is to find 
the distance of a cluster or cloud of 
stars, and then pick out tlie brightest 
objects in it. The richest hunting 
grounds are m the Magellanic Clouds— 
which are now regarded not as scattered 
fragments of the Milky Way, but as the 
nearest of the independent galaxies. The 
distancra of these clouds are accurately 
determined from observations of the 
numerous Cepheid variables in them, but 
are so grat, about 100,000 light-years in 
each case, that a star 10,000 times as 
w the sma wnld look to us 
magnitude, 
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Now, between us and the Magellanic 
Cloud there is an extensive foreground 
of much nearer stars. By counting the 
number of stars per square degree in 
the surrounding regions of the sky, we 
can estimate about how many such in- 
truders appear on our photographs— but 
how can w'e pick them out individually? 
This would be practically hopeless were 
it not that the Cloud, as a whole, is re- 
ceding rapidly from the sun. The radial 
velocities of a nmnber of gaseous nebu- 
lae in the large Cloud agree closely with 
a mean of 275 kilometers a second. 
Practically none of the field stars in 
the foreground will be moving as fast 
as this. So, if we can measure the radial 
velocities of the stars by wholesale, we 
can pick out those that belong to the 
Cloud. Observations with slit-spectro- 
scopes would be exceedingly laborious, 
but a better way is open: Photograph 
the region with a prism before the tele- 
scope, so that each star shows as a spec- 
trum, and place in front of the plate a 
cell containing a thin layer of a solution 
of neodymium chloride. This solution 
absorbs light in narrow bands — one of 
which is almost as sharp as the wider 
stellar lines. Its position in the spectrum 
is, of coarse, fixed, w'hile those of the 
stellar lines will be shifted by the Dop- 
pler effect. 

M easures on these spectra give the 
radial velocity with a probable er- 
ror of about 10 kilometers a second. For 
stars belonging to the Cloud, the shift 
would be large enough to be detected by 
inspection, without measurement. 

To get 12th-magnitude stars with this 
device should be practicable, though not 
easy, and it should thus he possible to 
get a complete list of the brightest mem- 
bers of the Cloud and far more informa- 
tion about the stars of very high lumi- 
nosity than is now available. A few stars 
with pecuBar spectra, showing bright 
lines, certainly belong to the Cloud— 
since no similar objects are found out- 


side it. The brightest of these exceed 
100,000 times the sun’s light. 

The search for faint stars is quite dif- 
ferent. To begin with, there is probably 
a natural limit of some sort to the bright- 
ness of a star; but there is obviously no 
limit to its faintness, since we know that 
bodies, like the planets, exist which give 
out no light at all. The question is really : 
‘‘What are the faintest objects which we 
can see (or photograph) at stellar dis- 
tances?” 

Here, evidently, we must look among 
the nearest stais. If we could make a 
complete list of these, the faintest among 
them would answer our question. So now 
we have to pick the nearest stars, among 
all apparent magnitudes, To do this by 
direct measures of parallax would be 
practically impossible, for there are mil- 
lions of faint stars in the sky, and a gooJ 
parallax determination demands accu- 
rate measures on a dozen plates or more. 
But it is possible to pick out the stars 
with considerable proper motions rela- 
tive to their neighbors. If we have two 
plates, taken 20 years or so apart, and 
put them in a blink-microscope— such 
as was used to discover Pluto — the great 
mass of the faint stars will form a 
substantially unchanged background, 
against which the few stars with con- 
siderable motion will show obvious 
shifts. In this way a complete list of all 
the stars with motions faster than about 
0".2 per year may be made, and many 
slower motions detected when the plates 
are at their best. It is essential that the 
two plates should be taken with the same 
instrument, so that any small distortions 
of the images may be the same on both. 

The earlier work of this sort was spo- 
radic — oa fields which happened to have 
been photographed years before, for one 
purpose or another. Various observers, 
notably the late Max Wolf at Heidelberg 
and Ross at the Yerkes, have discovered 
large numbers of proper-motion stars, 
some of them very interesting. A sys- 
tematic and thorough survey has been 
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made by Luyten — formerly of the Har- 
vard Observatory and now at the Uni- 
versity of Minnesota— using plates taken 
about 30 years ago at the Harvard Sta- 
tion at Arequipa, Peru, and duplicated 
recently at the new station at Bloemfon- 
tein, South Africa— to which the same 
telescope had been moved. 

More than a thousand pairs of plates 
are available, covering the entire south- 
ern half of the celestial sphere ( except 
for a few regions which were missed at 
the earlier epoch) and showing stars to 
the 17th or 18th magnitudes. Dr. Luyten 
has “blinked” these (examining the 
images of about 25,000,000 stars! ) and 
has found more than 80,000 stars with 
perceptible motion. It will be years yet 
before all these motions can be measured 
and worked up. Meanwhile, one impor- 
tant result has appeared. Among all 
these stars, not one has a motion exceed- 
ing 4" per year, and no star fainter 
than the 17th magnitude has a motion as 
great as 1" annually. This means that 
our lists of stars of really large proper 
motion must be nearly complete, and 
will be almost entirely so when a similar 
survey can be made for the northern 
half of the sky. 

B y and large, the stars of large proper 
motion are the nearer stars. Now 
and then we get a star at a considerable 
distance, with very rapid actual motion; 
but these great space velocities are rare. 
Moreover, the proper motion list leaves 
out relatively few of the nearer stars. A 
star whose proper motion is less than 
twice its parallax must be moving at a 
■ speed less than 9 kilometers a second at 
right angles to the line joining it to the 
sun. As the average motion of a star in 
space, relative to the sun, is fully 30 
kilometers a second, it is evident this 
can happen only when the star’s motion 
is directed nearly toward the sun or away 
from it — which will happen in but a 
small percentage of cases. 

The larger the proper motion, the 
nearer, on the average, the star wiU be 
—and, of course, the faster will be its 
actual “cross-motion.” A recent study by 
van Maanen, using parallaxes of 651 
stars of large proper motion, shows that 
for a tenfold increase in proper motion 
the average parallax increases by a fac- 
tor of 6.6, leaving only a factor of 1.5 
to represent the increase in real speed. 

For stars of the same proper motion 
the average parallax changes very little 
with the apparent brightness. To de- 
crease this by five magnitudes, or to 
1/100 of the original value, diminishes 



A blink-mictoscope, an instrument 
mentioned in the text. Eyepiece at 
the right, connected by prisms with 
two round arms extending to left, 
each terminated by a right-angled 
prism and each having below it in 
its field of view one of the two near- 
ly identical plates being compared 
in order to ascertain whether slight 
changes of position of any star 
have occurred. In the more com- 
mon type, alternate views of the 
plates ate had by mechanically mov- 
ing an element from one to the 
other, but this particular compara- 
tor is one invented and constructed 
(optical parts by Pecker) by Prof. 
Heber D. Curtis, astronomer at the 
University of Michigan; it employs 
lamps to illuminate the plates, and 
blinks first one and then the other 
plate by means of a motor which 
controls the lamp circm'ts. Speeds 
from one blink every two seconds to 
four blinks a second are employed 

the mean parallax to 78 percent of what 
it was before, showing that the second 
group of stars really averages only 1/60 
as bright as the first. 

The proper-motion surveys are there- 
fore a very efficient method of picking 
out the nearer stars. Using these results, 
van Maanen concludes that within a dis- 
tance of 13 light-years from the sun 
(corresponding to the large parallax 
0".251) there are 55 stars (of which 22 
are already known). In the shell be- 
tween 13 and 20.6 light-years’ distance, 
he calculates that there should be 16-1 
stars (of which 34 have so far been ob- 
served for parallax ) . This shell has three 
times the volume of the inner sphere, so 
that the estimated numbers of stars 
{ which were derived independently ) are 
in good agreement. It is evident that 
there is plenty still to do for the parallax 
observers — though only a few great tele- 
scopes can tackle the very faint stars 


which remain to be studied in the future. 

Of these stars near the sun, van 
Jlaanen calculates that one quarter are 
brighter than the absolute magnitude 
10.2 1 1/140 of the sun's light I . Another 
quarter are more than 1, 1100 as bright 
as the sun; the third quarter exceed 
1,7500, while about three percent of 
the whole give less than 1 '100,000 of 
the sun's light. 

The rapid falling off in the numbers 
of very faint stars is surprising. It should 
be remembered that these faint stars are 
very red (except for occasional white 
dwarfs) and of low temperature. With 
falling temperature the ratio of the vis- 
ible light radiation to the infra-red radi- 
ant heat drops very rapidly, and it is 
probable that, if we could measure the 
temperatures of these very faint stars, 
and calculate their heat radiation, we 
might obtain results which looked very 
different. 

The faintest star so far known is Wolf 
359 ( its number in Wolfs proper-motion 
list). This has a proper motion of 4".84 
and a paraDax of 0''.413, according to 
van Maanen. Its photographic magni- 
tude is 15.4, but since it is very red 
(spectrum M^l it may be as bright as 
13.5 visually. This would make its abso- 
lute magnitude 16.6, and its light 
1 '35000 of the sun’s. 

E can hardly guess at its size, for 
the amount of light given out per 
square mile varies very rapidly with the 
temperature. At 3000 degrees it is about 
1, 50 as great as for the sun; at 2500 
degrees 1. 200, at 2000 degrees 1/2000 
(making allowance for the fact that most 
of the light is red ) . With a temperature 
of 2000 degrees the diameter comes out 
less than one fourth of the sun’s; with 
2500 degrees, about that of Saturn. It 
looks as if this might be a small, dense 
body, part way on the road which ends 
in the white dwarfs. If the star’s bright- 
ness could be measured in the infra-red, 
w'e might be able to say more. 

Another very faint star has recently 
been announced by Lu)1en. It was dis- 
covered during his proper-motion survey, 
is of photographic magnitude 14.3, and 
has a proper motion of 3".27 per year. 
Measures on six plates taken at the Har- 
vard Station at Oak Ridge indicate a 
parallax of 0".53. The probable error 
±0".13 is large, so that it cannot yet be 
certain whether this star is nearer than 
all hut two others, but it is evidently 
among the nearest and faintest objects 
known.— Frinceton, A’ew Jersey, March 
5, 1937. 





W ITH almost startling suddenness, 
speculation as to when and how- 
sealed. supercharged cabins 
would be used to transport air passen- 
gers at levels above the normal storm 
area has been translated into orders for 
airplanes provided with fuselages suit- 
able for such supercharging. It is plainly 
evident that air transport, through some 
of its most responsible and dependable 
channels, is going "up stairs,” at least in 
an experimental way. This raises many 
questions of interest as to operating 
efficiency and passenger comfort. 

Pan American Airwavs, which, from 
the laying out of its immensely long 
over-water routes in co-operation vrith 
Colonel Charles A. Lindbergh, its tech- 
nical adviser, has been committed to 
water-going aircraft for over-water trav- 
el. threw something of a bomb- 
shell into the aeronautical world ^ 

recently by announcing that 
four-engine, land monoplanes 
with pressure cabins, suitable fur strato- 
spheric operation, would be built for it 
by the Boeing Aircraft Company of 
Seattle. Before the New 
York alumni of the Mas- 
sachusetts Institute of 
Technology, Juan T. ■ . 

Trippe, President of the •'], 

international airline sys- 
tem, revealed a number of details as to 
these revolutionary aircraft which have 
been under development for many 
months by engineers of the manufac- 
turer and of the operator, working to- 
gether. 

They are to Ire 42,000-pound airplanes 


Flight in the Stratosphere Offers Many Advantages 
. . . Experimental Flights being Carried Out Sys- 
tematically . . . Huge Ncm" Planes Designed 

By REGINALD M. CLEVELAND 


Boeing.s are to have accommodations for 
18 passengers in commodious berths and 
8 more in comfortable sleeping chairs. 
By day they will accommodate 32 pas- 
sengers in lounge seats. A new type of 
supercharger for the cabin, mechanical 
throughout and believed, there- 

k fore, to be more dependable 
than previous experimental 
types, will draw' air 
throuuh an intakevalve- 




How the Pan American Airways 
stratosphere plane will look when in 
flight. The details are given in text 

well cut along the wing. The air will be 
pumped inside the wing, through a 
miniature air-conditioning plant at the 


half the available engine horsepower^' 
Just prior to the announcement of 
these planes, Transcontinental and 
Western Air revealed that it had signed 
a contract with the Boeing Company for 
six quite similar airplanes of the four- 
engine type, also designed to take super- 
charging in the cabins, although the line 
does not propose to use pressure or go 
to levels requiring it until after a con- 
siderably extended peiiod of experiment 
in "over-weather” flying which is being 
pushed continuously for 
it by Lt. Commander D. 

Tomlinson, assistant 
to President Jack Frye. 

The airplanes ordered — and 
A an option for 17 more of the 
type has been announced by 
the company — are also to carry 
32 passengers by day and 18 
in berths by night, with four in the crew. 
They are to be powered wdth the G-lOO 
T^Yight Cyclone engine, the most power- 
ful single-row radial yet put in pro- 
duction, which has a rating of 1220 
horsepower for emergency and 1000 
horsepower for cruising. 

T hese Boeings for TWA are of a 
type known as No. 307. This is the 


with cylindrical, wholly streamlined fu- 
selages, powered with specially super- 
charged engines developing a total of 
about 5000 horsepower. .Although Mr. 
Trippe did nut specifically say that they 
would be used in transatlantic sendee, 
he did say that, as mail and express 
planes, they would have a range of 4000 
miles and would be able to cross the 
Atlantic in 10 hours. 


inboard engine, and from there into the 
sealed cabin where ducts will distribute 
it uniformly from the control compart- 
ment through the passenger compart- 
ments and thence into an anti-pressure 
chamber aft where the exhaust valves 
are located. These superchargers are 
said to require only a small fraction of 
the power of one engine and a complete 
set of dual mechanisms will be built 


basic design upon which the 307-S, the 
stratospheric plane for Pan American, 
has been projected. As one result of 
upper air research, Boeing developed 
means by which the standard 307 could 
be stressed for pressure. That is to say, 
this plane can be converted into a pres- 
sure cabin type with the addition of some 
400 pounds of structural changes. Pan 
American requires 500 hours of pre-ser- 


T HIS range is more than ample for 
the Great Circle course between 
Newfoundland and Ireland, which will 
be one of the routes operated jointly by 
Pan American and Imperial Aireays, 
and it is, perhaps, significant that the 
great new airport development at Bot- 
wood, Newfoundland, some 40 miles 
northeast of St. J(thns, includes a land 
airport with a main runway a mile long 
and 1200 feet wide. 

For night service, the pressure cabin 


into each plane. 

The cabins are designed to withstand 
an internal pressure of six pounds to the 
square inch above that of the surround- 
ing atmosphere. Tliis is expected to 
provide, at 20,000 to 25,000 feet, cabin 
conditions now usual at flight levels of 
8000 to 12,000 feet. Without additional 
engine supercharging, the planes are ex- 
pected to he able to operate up to an 
altitude of 36.000 feet and to have cruis- 
ing speeds at the high levels of better 
than 260 miles an hour, using only 


vice testing for any new type of airplane 
which it purchases. After these tests 
have been made, the results can be made 
available to any purchaser. The first two 
of the 307 class to be delivered will be 
the stratosphere jobs and then the sk 
standard planes. By that time it is ex- 
pected the 500-hour tests will have been 
made and, at TWA’s option, the rest of 
their craft of the type may he strato- 
spheric jobs. It is also understood that 
the Royal Dutch Airlines (K.L.M.j 
plans to order similar craft. 


may • 1937 


SCIENTIFIC AMERICAN 


295 



Scale drawing of the high-altitude plane being built for Transcontinental and Western Air, Inc. 


The ‘'over weatlier” work which Com- 
mander Tomlinson has been doing with 
a specially equipped Northrop Gamma 
laboratory plane has provided him with 
more actual experience of conditions at 

30.000 feet and above than any other 
living man. He has discovered by prac- 
tical experience what the scientists hold, 
namely, that there is no definite level 
which is fixed at all times and at all 
places where the stratosphere begins. 
The air gets colder the higher you go, 
until a certain height is reached. After 
that no matter how high you go it re- 
mains constant at about 70 degrees be- 
low zero, Fahrenheit, and that “certain” 
height varies from about 25,000 feet to 
■18|000 feet. 

Not long ago Tomlinson made a 
hour flight during which he was unable 
to get over cloud formations even at the 
ceiling of his airplane, which was 36,000 
feet. Normally, however, conditions from 

20.000 to 25,000 feet provide clear vision 
‘“over the top” and smooth, bumpless air 
free from turbulence. 

Tomlinson also found, almost to bis 
cost, the dread potential effects of oxy- 
gen deficiency. With his beam radio out 
and his two-way voice radio very noisy 
from static, he flew his ship with the 
stick between his knees and alternately 


talked into his transmitting mouthpiece 
and took a whiff of oxygen from a tube. 
Once he became so absorbed in the radio 
conversation that he neglected to take a 
whiff for something more than 15 sec- 
onds. He almost passed out and had 
to breathe the raw oxygen for several 
minutes before his senses cleared. 

TNTENSIVE studies of the effect of 
-i oxygen deficiency have been made of 
late by another of the great transport 
systems, United Air Lines. Taking a 
doctor aloft and a number of volunteers 
to act as ‘"guinea pigs,” the effects of too 
little oxygen were obsen’ed at various 
levels from 14,000 to 22,000 feet by giv- 
ing the human “guinea pigs” simple 
problems in arithmetic and simple man- 
ual tasks to do. Without additional oxy- 
gen, their writing was scrawly, their 
answers to simple problems incorrect 
and their motion reactions slow and 
blurred. With oxygen, they promptly 
returned to normal functioning, both 
mental and physical. 

A broad field, only touched upon thus 
far, remains for exploration as to the 
physiological effects of altitude, quite 
aside from the question of oxygen defi- 
ciency. Dr. Emanuel Esrati, who has 
spent a number of years in research on 


pilot reaction at various levels above the 
8000 or 10.000 feet that might be con- 
sidered normal, both in Palestine and in 
Germany for Lufthansa, holds that tem- 
porary desiccation of some of the human 
organs is a common effect upon certain 
individuals when they reach abnormal 
altitudes. Such drying of the gall blad- 
der, he finds, produces immediate symp- 
toms of melancholia. Should wider and 
more intensive experiment bear out the 
general application of this and similar 
theories, it can be readily understood 
that problems will surround high-alti- 
tude flight— both as to pilots and as to 
passengers— more complicated than 
mere matters of pressure and oxygen 
supply. 

There are also aircraft engineers of 
established reputation who hold that, ex- 
cept for extremely long ranges, the 
technical difficulties of stratosphere op- 
eration, admittedly both many and great, 
outweigh the advantages. For use in the 
continental United States, for example, 
a stratosphere airplane in transport 
service entails, they consider, compro- 
mises which, although certainly not 
insurmountable, raise technical and eco- 
nomic problems which are discouraging. 
Such an airplane must be able not mere- J 
ly to fly at -^,000 feet efficiently with the | 
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special aerodynamic, engine, and pro- 
peller characteristics there demanded, 
but must be able to fly efficiently in the 
lower levels of the climb and descent 
and probably also of the westward trip. 

This is nut a ‘‘one w'ay*’ country, inso- 
far as stratospheric conditions are 
known at present. Commander Tomlin- 
son has encountered winds of consider- 
ably more than 100 miles an hour 
•velocity from the north and northwest at 
from 30,000 to 35.000 feet. It is believed 
that at 40,000 to 45,000 feet there is an 
almost constant westerly wind, averag- 
ing from 60 to 70 miles an hour. This 
would be a splendid advantage on the 
trip from California to New' York, but 
how' about the return journey? The the- 
ory is ■widely held, although by no means 
is the fact as yet established, that at 
50.000 to 55,000 feet there is compara- 
tively still air. So the transcontinental 
stratosphere airplane must move towards 
the setting sun either at this enormous 
altitude or well below stratospheric 
levels. 


front the designer of high-altitude com- 
mercial aircraft have been the subject 
of a study by Michael E. Gluhareff, chief 
engineer of the Sikorsky Aircraft Cor- 
poration, who has presented a paper on 
the subject before the Institute of the 
Aeronautical Sciences. Mr. Gluhareff, 
who, with Mr. Sikorsky, has shown in the 
Clipper and super-Clipper designs, and 
in the plans for far larger flying boats, 
that be is not afraid of unexplored fields, 
finds these difficulties no minor ones. 

Among them he notes the cooling of 
the engines and the oil, as it appears 
that cooling depends on the density of 
the cooling medium, and not on its ve- 
locity; that ordinary fuels would prob- 
ably boil in the tanks if there were not 
sufficient pressure; that insulation of 
the electrical system would have to vary 
from that used at present, due also to 
low pressure, while batteries would have 
to be used instead of magnetoes; that 
propellers would have to be especially 
designed, as tip speed velocities increase 
with altitude, and that possibly propel- 


lers of four or more blades would be 
needed, or propellers of variable diain- 
eter. or several gear ratios on the engine. 

When it comes to passenger comfort 
and safety, he holds that the cabin must 
be superchaiged, preferably to sea-level 
condition; that oxygen equipment can 
only be used to about 20,000 feet unless 
sufficient pressure is present in the cabin, 
and that when it comes to oxygen spray- 
ing, it would be necessary to deliver 5200 
cubic feet of oxygen for 20 passengers 
during a period of 10 hours, and that 
equipment for this would weigh in the 
vicinity of 2500 pounds. 

U NDER structural problems, Mr. Giu- 
hareff, who has made a study of six 
hypothetical airplanes for the strat^ 
sphere, finds that in a cabin measuring 
11 feet by 37y2 feet an additional weight 
of 250 pounds would be required if the 
cabin were supercharged from 10,000 
feet to 25,000 feet altitude. For 40,000 
feet altitude, the additional weight 
would be about twice this figure. 

The doors, windows, and hatches 
would have to be very strong and small. 
For example, he holds that at 40.000 
feet altitude a small door, five feet by 
two feet, would have to withstand a 
constant negative pressure of 17,200 
pounds. This means heavy locks and 
hinges also and, for the pilot’s cockpit, 
probably a double windshield. Controls 
would have to be electrically or hy- 
draulically transmitted to the surfaces, 
as direct controls would entail leakage. 

It is plain, however, that the high 
levels so gallantly and significantly pio- 
neered by the late Wiley Post when he 
flew the 190-mile an hour Winnie Mae 
about 270 miles an hour between Los 
Angeles and Cleveland by supercharg- 
ing its W’asp engine and sealing himself 
into a pressure suit and helmet, are to 
be thoroughly explored and levels of 
20,000 feet flown much sooner than had 
been expected. 



"Candid” photographs are taken at short intervals of the instrument board of an 
experimental stratosphere plane, relieving the test pilot of a recording chore 


M uch win doubtless be learned 
about these conditions from a 
wider use of the radio meteorograph, a 
device in which the W’eather Bureau 
places much hope. This consists of a 
simple radio transmitting set carried 
aloft to very high altitudes by an ordi- 
nary sounding balloon. Its advantage lies 
in the fact that it can continue to send its 
radio signals of temperature, humidity, 
and wind conditions even though it go 
out of sight of a theodolite or be en- 
tirely lost. Dr. Karl 0. Lange, of the 
Bluebill Observatory of Harvard Uni- 
versity, has recently installed a high- 
altitude observation apparatus at the 
new gliding site of the Soaring Society 
of America at Haniss Hill near Elmira, 
and from its recorded observations much 
farther light on upper air conditions is 
expected this year. 

&me of th* difficulties which cwi- 


The rotor (background) of this "turbo” supercharger makes 30,000 revolutions 
pet minute at full speed. It maintains the full engine power up to 30,000 feet 




Amateur Astronomers Active 





IN Philadelphia 


Right: Telescope making 
leads to "all-night" argu- 
ments about optical tlieory, 
hence a small blackboard 
is conveniently teady fot 
^ those who like to think 


scope makers work alone, either by 
preference or the circumstances of their 
isolation, the gregarious instinct leads 
many more to flock together, thus add- 
ing sociability to science. If two heads 
are better than one, three heads may he 
better than two, and 30 perhaps better 
than three. Half of the zest in construct- 
ing anything is contained in the knowl- 
edge that other hobbyists of the same 
kind are working alongside, hut it is also 
true that optical work of the finest 
grade has been done by many entirely 
isolated amateurs. Seldom, however, 
does this last long, for friends soon be- 
come inoculated % the “bug.” 


Below: A member of the 
club doing the heavy look- 
ing on while another mem- 
ber faces a tool used on 
the grinding machine pre- 
ferred by certain workers 


Above: Dr. Rodrich Boehmke 
(left), a Philadelphia optical man- 
ufacturer who has assisted the club 
with advice, and a machine on 
which telescope mirrors may also 
he made if the worker so desires 


C LUBS of amateur telescope makers 
and astronomers are now flourish- 
ing in at least 40 cities in the na- 
tion. and three of these clubs have shops 
actually within the local planetarium 
buildings. The Chicago Amateur As- 
tronomers, formerly the Amateur Tele- 
scope Makers of Chicago, are housed 
in basement rooms in the Adler Plane- 
tarium in that city. The Optical Division 
uf the Amateur Astronomers’ Associa- 
tion, formerly the Amateur Telescope 
Makers of New York, similarly have 
shops in the basement of the Hayden 
Planetarium at the American Museum 
of Natural History in New York, and 
now the Amateur Telescope Makers’ 
Section of the Franklin Institute meets 
and perspires over raw disks of glass 
in a shop above the dome of the Fels 
Planetarium of the Franklin Institute 
in Philadelphia. "We show several pho- 
tographs of activities in these shops. 
While thousands of amateur tele- 


A typical Thursday night session. The 
photograph shows half of the available 
pedestals around wbich the concave 
glass mirror disks of reflecting tele- 
scopes are ground and polished by 
hand, using the fine abrasives shown in 
the bottles and shakers on the shelves 



A Half-Billion Dollar Industry . . . Furnishes 

H/rOTOR truck manufacture is a ^ . p wr* i ^ r 

half-billion dollar industry. Add Flexible Transportation iOl a Wide Vaiiety oi 

to this wholesale value of product ~ i t» • nn* tv* it? 

the value of business done by companies Pl’oductS • • • Sturdy FueuniatiC lirCS a Vital rUCtor 
and individuals engaged in truck trans- 
portation and you get a major industry 

centered around a product a little more By PHILIP H. SMITH 

than 30 years old, 

Today the motor truck moves 2 per- 
cent of the ton-miles and 5.5 percent A second development of great im- toward achieving greater economies ijj 

of the nation’s carload tonnage. If these port was the switch from four- to six- operation and maintenance. Every step 

percentages seem small it is only be- cylinder engines. This is a highly con- toward this objective gives greater 

cause the total movement of merchan- troversial statement with which many justification for truck use. Motor-truck 


dise is so enormous. In actual figures 
the ton-miles for trucks are 2,164,000,- 
000 and the carload tonnage 16,145,000. 

To trace the development of this 
giant, one need go back no 
more than 15 years. Truck 
production had already 
reached a high figure 15 
years ago, hut the balloon 
tire made its appearance in V *'■ 

the early ’twenties and that W ^ 
was the real beginning of T” 
the high speed transporta- || 

tion of heavy loads. Long fe# 
distance, interstate truck- p 

ing wliicb captures the im- 
agination could hardly have 
become feasible had the 
pneumatic tire not been ■ 

perfected to take cruel pun- 
ishment. With i 

The human factor in wheeJfc. 


authorities will disagree. However, high 
speed became practical when power was 
increased without a corresponding in- 
crease in engine weight, made possible 


' Vy ] 




With its engine placed under the driver’s cab, this 215-inch 
wheelbase, stake-body motor truck carries 107 bags of vrool 


transportation is competitive, and com- 
petition forces these economies. Then 
there is the added incentive given by 
hampering legislation and taxation. 

All-over design and motive 
force are the two points at 
which the problem is being 
attacked. 


A lthough the science 

. of metals has accom- 
plished wonders with the 
modern truck, continual re- 
search aims to find ways 
and means for lightening 
vehicles without impairing 
their load-carrying capac- 
ity. The objective might be 
described as an attempt to 
make the vehicle weight 
smaller in proportion to the 
total loaded weight, which 


truck transportation was 
also affected by balloon tires. Many can 
recall the stories about the short driving- 
life of truck drivers because of the in- 
cessant jar as the solid-tired vehicles 
pounded over the pavements. It is fact 
that driving was a gruelling occupa- 
tion, fit only for young men and for 
limited periods. The balloon tire ban- 
ished that difficulty, and it did some- 
thing else. As a result of the cushioned 
ride, it was no longer necessary to use 
magneto ignition, acetylene gas for 
headlights, and hand cranks for start- 
ing the engine. Storage batteries, un- 
able to take the punishment inflicted by 
riding on solid tires, became feasible 
and thereby provided adequate and safe 
lighting, while self-starters gave driver 
relief. 

The advent of the pneumatic for 
heavy trucks may seem a small matter, 
but its significance can hardly he over- 
emphasized. Speed is a vital element in 
truck transportation and to the extent 
that heavy loads can be moved quickly, 
by so much does trucking become com- 
petitively desirable. 


by the lightening of reciprocating parts 
and stepping up of engine revolutions. 
This development of motor-truck en- 
gines is akin to advances made in 
passenger-car engine design. 

W'ithin the period of 15 years have 
come advances in metallurgy- which, ap- 
plied to truck engineering, give a 
chassis capable of carrying heavy loads 
at high speeds. If it were not for the 
knowledge of alloying metals to increase 
strength of steels, the present-day motor 
truck would be a very cumbersome ve- 
hicle, toting around a deal of excess 
weight. Almost every part of a truck in- 
stances the use of metallurgical ad- 
vances. Consider, for example, the size 
and weight of axles and axle housings, 
in relation to the stress and strains they 
must undergo. 

Given an excellent vehicle as the 
product of engineering research of a 
most painstaking variety, what improve- 
ments are likely to be forthcoming? Is 
the motor truck on the eve of any radi- 
cal change? 

The objective of engineering work is 


is tantamount to increasing 
payloads, given any specific vehicle di- 
mension. It would occasion no surprise 
if, very shortly, we found trucks being 
built without frames, the body serving 
as the structural member. 

There has been a great deal of ex- 
perimental work and corresponding 
progress in the development of lighter 
weight bodies. Aluminum is coming into 
wider use, while high-strength, light- 
weight steels are entering into body 
construction as never before. If a ton can 
be cut from the weight of a vehicle in 
this manner, an extra ton of merchan- 
dise can be carried without increasing 
the power or the over-all weight of the 
vehicle and the economies are obvious. 
Savings of this sort are now common 
and in the long run they outweigh the 
higher initial cost of the equipment. 

There are engineers who believe that 
economies in motive power will he 
brought about by adoption of the 
Diesel engine. This is still a moot ques- 
tion. Steady progress has been made in 
rendering the Diesel suitable for trucks 
and about 2500 vehicles so powered are 
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Tractor-trailer combinations, such as the long-distance trucking unit shown above, have 
had a tremendous influence on highway transportation. With such combinadons, the tractor 
units may be kept in active service while the trailer units are being loaded or unloaded 


in commercial operation, dem- 
onstrating surprising fuel econ- 
omy. On the Pacific Coast, for 
e.xample, where Diesels are 
most widely used, there are 
several companies operating 
large fleets and finding them 
quite satisfactory. On the av- 
erage. fuel consumption is only 
about 50 percent that of the 
orthodox gasoline engine. 

There is no possibility that 
Diesels will capture the truck 
overnight. As now constituted, 
the Diesel engine is more cost- 
ly and requires more frequent 
overhauling than the gasoline 
engine. These obstacles must 
he overcome before the advan- 
tages stack heavily in its favor 
Furthermore, there is not the 
great differential saving in fuel 
that is commonly supposed. 

Less fuel is burned and the fuel is of 
a cheaper grade, but that's only part 
of the story. All but 13 states have Im- 
posed a tax on Diesel fuel and this is 
usually as liigli as the gasoline tax. 
There is even talk of higher fees for 
Diesel-powered trucks, which would 
reduce the possible sayings. Another 
fact, not widely appreciated, is that im- 
provement in the Diesel has been an ac- 
companiment, if not the result, of im- 
provement in the fuel, Diesels do not 
burn fuel just as it comes from the well. 
Today's fuel as used in the truck is a 
refined product. In a sense, therefore, 
the Diesel and the gasoline engine have 
been moving nearer together and there 
are many capable engineers who believe 
that the Diesel’s major contribution 
may be the spurring of research to make 
the gasoline engine more efficient. 

It would be extremely unwise to 
state that the Diesel is not the coming 
motive powei foi trucks. Posing the 


drawbacks is simply one wav of indicat- 
ing that progress will he slow and tlie 
outcome uncertain. In view of what has 
been accomplished in taking a cumber- 
some, stationary engine and adapting it 
to a moving vehicle, there is reason to 
believe that equally great advances can 
still be made, but relative costs will be 
the deciding factor in ultimate useful- 
ness 

Outside the field of transportation 
there is little appreciation of the im- 
mense influence that legislation has had 
both in design of trucks and the growth 
of trucking. All authorities will say that 
legislation has retarded the use of motor 
trucks, either by the imposition of 
penalizing taxes, nr the promulgation of 
weight and dimensional rulings. This 
has made for added difficulties, but 
trucks and trucking have forged ahead 
in spite of it. 

The purpose of legislation is mani- 
fold. It is prompted h\ a desire to make 
trucks pay for the cost of 
higliwavs; to prevent them 
fiom injuring the paved sur- 
faces; to get revenue which 
cannot be derived as easily 
from other sources; and 
finally, to force the shipment 
of merchandise hack to the 
railroads. A discussion of the 
merit or demerit of such leg- 
islation does not fall within 
the scope of this article, but 
we need to tell the effects 
upon design and growth. 

Privately operated trucks 
pay about times as high 
a tax as passenger car.s; com- 
mon carrier motor trucks pay 
six times the car rate. The 
grand total of 354.000,000 
dollars to which the annual 
tax on trucks has soared com- 
prises registration fees, gaso- 
line, state and municipal tax- 
es. as well as any special 


local taxes. In certain states, the pur- 
chaser of a pneumatic tired, three-ton 
truck, must pav close to 1000 dollars 
in taxes before he can begin to operate. 
This means that motor vehicles which 
compete as common carriers must be 
able to earn high fixed charges as well 
as pay their way before they can be re- 
garded as money-making investments. 
That they succeed is evidenced by the 
sustained growth of truck transporta- 
tion. 

Length, height, width, and load re- 
strictions also impose a burden, the 
greater because these restrictions are 
not uniform thnuighoiit the 48 states. 
Where the most rigid rulings prevail, 
bottle-necks are created which mean 
virtually that interstate haulers must 
comply with these minimums and lower 
the efficiency of operation for the entire 
run. 

T ruck design reflects state legisla 
lion because limitations have spurred 
manufacturers to devise ways and 
means of surmounting them. Curtail- 
ment of length, for example, has given 
ri.'e to placing of the engine under the 
driver's seat; thus more space is made 
available for the load. Weight limita- 
tions have forced attention to spreading 
the weight over a larger pavement area, 
as accomplished by multi-wheels. Light- 
ening the weight of bodies also exem- 
plifies this effcnt to make transporta- 
tion efficient in the face of laws which 
were not drawn up with payloads in 
mind. 

Pavluad is the factor of motor-truck 
transportation upon which all eyes 
focus, irrespective of the type of service 
to be performed; that is. whether it is 
private, intrastate, or interstate haul- 
ing. Payload is the talking point in de- 
sign and operation because economy, 
rather than gadgets or beauty of line, 
is what sells and keeps trucks running. 
Legislation is going to continue to 


Into the woods goes the motor truck to haul out 
loads of logs, economically as well as speedily 



On the farm the motor truck has many and varied applications, from harvesting 
certain crops to transporting produce at high speeds from the farm to market 


have influence over trucking, hut its 
power may he more heneficial than here- 
tofore from the industry'’s standpoint. 
Greater uniformity of laws is coming 
about as the result of persistent labor 
on the part of national associations, 
safety groups, and other interested par- 
ties. Of much greater significance is the 
Federal Motor Carrier Act of 1935 
which is being administered by the In- 
terstate Commerce Commission. This 
Act puts common and contract motor- 
carrier transportation under a co- 
ordinated control. 

The possibilities for good which are 
within this Act can hardly be under- 
stood without reference to the motor- 
truck transport industry as it has grown 
and is today. One of the major com- 
plaints of soundly operated companies 
has been that any individual could en- 
gage in the enterprise by the mere pur- 
chase of a truck and without due pro- 
vision for amortization, safety, decent 
hours or wages for drivers, or any of the 
many requisites which are the mark of 
good business. The ranks of trucking 
have been filled with small operators 
who thus came into being and then dis- 
appeared through bankruptcy, hut not 
before they had undercut rates and 
seriously demoralized the business. 

M OTOR-truck transportation is still 
primarily a business of small 
operators, although concentration in 
fewer hands is proceeding rapidly. It is 
a business in which the vast majority 
gain little more than a livelihood and the 
minority’ get the volume and make the 
money. The most recent Government 
census, which covers the year 1935, 
bears this out in figures which show 1,5 
percent of operators getting nearly 
half the total revenue, while on an in- 
come basis 81 percent earned less than 
5000 do-llars for their year’s work. This 

census also relates that local operators 

received 38,4 percent of revenue, inter- 

state concOTS 36,9 percent, and intra- 
slip 


■’ Transportation officials believe that 
this picture is about to undergo a rapid 
change because the Carrier Act speci- 
fies safety equipment, qualification of 
drivers, and publication of rate sched- 
ules. Once rates are set, they cannot he 
shaded. The outcome, officials believe, 
will be the elimination of the fly-by- 
night, or marginal, operator who lacks 
necessary capital. For tlie first time in 
its history, therefore, motor-truck trans- 
portation becomes a legitimate, well- 
recognized industry— a respectable part 
of our national transportation system. 
While some individuals may be heavily 
penalized, the I.C.C. regulations should 
help to put operations on a sounder 
basis. 

There are over 4,000,000 motor trucks 
iu use in this country and millions of 
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dollars in capital are employed. The 
drivers constitute an army of some 
3,000,000, and the service rendered ex- 
tends into nearly 50,000 communities 
where no other form of transportation is 
available. Growth to this stupendous 
proportion means that truck transporta- 
tion is something more than an upstart 
or the gad-fly of the railroads. 

Motor-truck production follows very 
closely the trend of general business 
and future expansion promises to tie 
with prosperity. Specialized equipment 
constantly broadens the market so that 
new industries can use the truck to ad- 
vantage. Refrigerated trucks exemplify 
this. With the practical employment of 
dry-ice as a refrigerant, it has hecoKm 
more feasible to ship perishables; andN* 
the growth of such shipments is steady. 
The motor truck is now the predominant 
carrier of such commodities as milk, 
fruit, and vegetables, and comes very 
close to being the leader in transport of 
live stock. 

There is no mystery about the de- 
velopment of the motor truck, nor its 
use as a vehicle of transportation. It 
came about because flexible transporta- 
tion was a need and no other agency 
could supply it as well. Economy, speed, 
door-to-door delivery, shipping facili- 
ties when and as needed — all this is pro- 
vided by the motor truck and modern 
living depends upon it. With intelligent 
regulation, with greater stability, and 
with the continued betterment of design 
in the vehicles themselves, trucks and 
trucking have a long way to go. 

Photographs courtesy Autocar Company, In- 
ternational Harvester Company, and White 
Motor Company. 



Coal loaded oit trucks at the mine may be delivered ditecdy to the distributor with 

a tolmmmtt loss of rime and with oo costly trans-abinning 



Recent air view of the Golden Gate Bridge, with Matin hills in the background and Mt. Tamalpais at upper left 


'PON the question in the title of 
this page depends the 


answer 

whether the Golden Gate Bridge 
at San Francisco, to he completed in 
early May, will assume first place 
among the world’s suspension bridges, 
nr whether the George Washington 
Bridge at New York will retain this dis- 
tinction. Determination of ‘'bigness” in 
bridges depends largely upon what 
measuring stick is used. Considering 
length of span, the Golden Gate Bridge, 
with a 4200-foot main span, is the 
world’s longest suspension-type bridge. 
The George Washington Bridge, how- 
ever, is designed to carry a heavier load, 
although its main span is 700 feet short- 
er and its cable length 2482 feet shorter 
than the western structure. On the other 
hand, diameter of the two cables sup- 
porting the Golden Gate Bridge is 36% 
inches as against 36 inches for the 
George Washington structure, which has 
four cables providing a total supporting 
strength of 350,000 tons, as against 
193,004 tons for the Golden Gate Bridge. 


Placing the last girder of the Golden Gate Bridge. Notejafgty_gc^ 




Paris Prepares For Gas 


T he cry "VJii.i abris” ("‘To the gas 
shelter" I , tcigether with the screech- 
ing Ilf sirens, galvanizes the Chilians 
uf pre.-ent-day Paris into instant action 
^ rough! up to a point verging on hys- 
teria hv unceasino threats of war in 


(ias Masks for Civilians . . . Gas-Proof Shelters 
and Cellars . . . EniergeiiCY Squads Equipped ith 
Gas-Proof Clothing and Steel Helmets 




Europe, French .authorities are taking 
steps to protect the population of the 
countrv from gas attacks by an enemy. 
A vital part of these preparatory meas- 
ures is the intensive education of civil- 
ians in the proper methods of saving 
themselves from the disastrous effects 
ol poison gas. Regardless of what may 
he said about the use of such gas in 
any future warfare, it cannot be denied 
that it has a great psychological effect 
on non-combatants and that the morale 
of a whole country can be vastly 
strengthened by education conducted 
along proper lines. 

The work being done in Paris today is 
typical of the precautions being taken 
througiiout France. .Approved types of 
gas masks can be purchased for approxi- 
mately three and a half dollars and are 
available in drug and department stores, 
as well as in every police station. If the 
purcha-ieT is inclined to be fastidious 
he can have a special mask made to 
order for about 2(1 dollars. Training 
school-, have been established through- 
out the city to instruct civilians in the 
proper method of donning a gas mask 
and in other precautions that must be 
taken in case of a gas attack. 

But gas masks are not the only means 
of protection being developed in Paris. 
Experiments are being carried on with 
small concrete gas-proof shelters, hous- 
ing three persons and provided with a 


In a school recently organized in Paris, 
professional nurses teach civilians the 
proper use of newly developed gas masks 

Right: Members of a first-aid team, 
clad in gas-proof uniforms, being dis- 
infected after entering a gas shelter 




Close-Up of a completely protected voluntt 
the first-aid gas squad in his gas-proof un 


Below: Inside a large permanent gas shel- 
ter. The nurse is operating the ait puri- 
fying apparatus. The cycle-driven gen- 
erator supplies current for electric lights 
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shelter for a number of civilians. 

In every branch of building construc- 
tion the fear of war gas is having its 
effect. Apartment house owners find that 
their rooms can he rented more easily 
if gas-proof cellars are available for the 
tenants. Hotels have more guests if smii- 
lar protection is afforded. Even the sub- 
ways are equipped with gas-proof cubi- 
cles. In fact, it is reported that the 
French Municipal Council recently pass- 
ed a law making it obligatory for every 
new building to be equipped with gas- 
proof shelters which meet with the ap- 
proval of army engineers. 

It is said that throughout France 
nearly 10,000.000 gas masks are now 



available for the civilian population. 
In Paris alone 80,000 masks are ready 
for immediate service. But, Parisians 
say, 80,000 masks is a mere drop in the 
bucket! To supply the whole popula- 
tion of Paris alone the government must 
spend 300,000,000 francs. 

To all this agitation for gas masks 
and shelters, sirens and gas drills, add 
the fact that the Police and Fire Depart- 
ments are fully equipped for operating 
under gas attacks, that special gas 
patrols are available for dispatch to all 
sections of the city by motorcycle and 
automobile, and that ambulances are 
available on a moment’s notice witli 


nurses and doctors trained especially 
to fight poison gas, and you have a 
picture of what happens when the en- 
tire population of a country is so imbued 
with the idea of impending war that 
even the lowliest citizen is instructed 
in the procedure to be followed when 
and if the dreaded blow falls. 

The photographs on these two pages, 
taken recently in Paris, tell their own 
dramatic story of the extent to which 
the authorities and private citizens have 
gone in their endeavor to be ready to 
fight successfully the insidious, invisi- 
ble foe which, they seem to feel, may 
strike at any moment. 


The Smooth OUDl 


E very mystery of science has two 
aspects, the practical and the the- 
oretical. No exception is the su- 
preme mystery of modern research, the 
nature of life — what it means to be a 
live thing. 

On the practical side, the investiga- 
tion of cancer may well come first to 
mind. In this disease, the tiny units of 
living material, the cells, are not only 
alive but too much alive. They carry on 
the life reactions, grow, and multiply at 
far too great a rate. The excess growths 
which they thus produce are 
injurious, later painful, and A 

finally lethal. As the efforts K 

toward determining the se- 
cret of cancer and of its ' 
control have become great- ^ 

er and greater, yet ever end H|p 

in failure, bioscientists in ^ aiji 

general have become more Wk -^pP 

and more convinced that W 

the cause of this disease is 
bound up with the enigma *' 
of life itself. For. the regu- 
lation of cellular metab- 
olism I rate of biochemical 
activity), of increase in ^ ’’'’■sj 

size, and of reproduction » 

must now, more definitely 
than ever, be regarded as . 

among the most profound 
phenomena of animate ex- 
istence. 

The search far the germs ^ 

of influenza, infantile par- T’g«re 

alysis, sleeping sickness 
(encephalitis), and yellow 
fever has also penetrated to 
the obscure borderland between the 
living and the non-living. Each of these 
germs is a virus, that is, a parasite so 
minute and so simple in structure that 
biologists have been unable to decide 
whether or not it is alive. Here, again, 
the mystery of the difference between 
an animate and an inanimate being has 
practical bearing upon the conquest of 
disease. And a related problem is that 
of the phage, which is no bigger and 
no more complex than the virus, and 
which is capable of devouring bacteria, 
including some that infect man. 

Furthermore, nothing is more prac- 
tical than enzymes, the promoters of 
biochemical reaction which abound per- 
haps numberless within the body: like 
ptyaiin of saliva and amylase of pan- 
creatic juice which stimulate the di- 
gestion of starch into sugar; or like 
manj another substance whose role is 
not the promotion of destructive re- 
actions (such as digestion), but of con- 
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structhe ones, such as the building up 
of intricate, living protoplasm out of 
absorbed nutrients. The possession of a 
specific enzyme permits yeast to ferment 
sugar to alcohol and use for its life 
activities the energy thus released. Re- 
cent research in Russia has shown that 
azotobacter. a distant relative of com- 
mon yeast, has an enzyme which enables 
the organism to take free or uncom- 





figjire 1 ; Very greatly magnified photograph of chromosomes 
containing subdivisions believed either to be genes or to con- 
tain the genes which seem to be the captains of life. From 
the genes each cell in the body is bossed. What is this boss? 


Lined nitrogen from the air and fix it, 
that is, synthesize nitrogen compounds, 
especially ammonia. An extract from 
crushed azotobacter has the same power, 
and therefore must contain the enzyme 
stiU active. This line of work may lead 
to the devising of less expensive meth- 
ods of nitrogen fi.xation, essential for the 
making of e.xplosives and fertilizers. 
Precisely what is an enzyme? An ex- 
traordinarily large and intricate mole- 
cule, straddling, as it were, the boundary 
between life and non-life. 

In the last analysis, it is impossible 
to separate the practical from the theo- 
retical, for it always happens that a 
worthwhile theory turns into a signifi- 
cant portion of human knowledge and 
is eventually put to some practical use. 
Today, it may seem impractical to 
speculate concerning the basic causes of 
aging and death, and concerning the 
basic factors of heredity and their sug- 
gested application to racial improve- 


ment. eugenics. Yet a Nobel Prize in 
medicine has been awarded to T, H. 
Morgan for his theoretical studies of 
inheritance in the fruit fly. And as we 
grow older, somehow the problems of 
adding to the years during which our 
minds are profitably active, and of 
lengthening the life span itself, do nok, 
appear so speculative as we once 
thought. Moreover, if we are thoroughly 
familiar with the tragedy of 
human weaknesses, such 
as crime, feeblemindedness, 

f low mentality in general, ' 
# and bodily defect, amid a 
giant civilization constantly 
threatening to get out of 
control, must we not regard 
eugenics as a field which it 
will pay to cultivate? Then, 
too, is it not excellent psy- 
cliology to relax every now 
• and then, and for a moment 
philosophize upon the won- 
ders of the universe and 
h even upon the meaning of 

T hus, it may be that the 
theoretical aspect of the__ 
deepest mystery of organic 
nature can merit the notice 
losomes busiest, the most 

j*°From practical, of men. For, 

is boss? thanks to the developing 

conception of the gene (Fig- 
ure 1 1 , it is now believed that the origin *" 
and meaning of life’s physical chemis- 
try, tlie processes of aging and dying, 
and the mechanism whereby the off- 
spring reproduces the living pattern of 
the parent, constitute, all of them, only 
a single, grand consideration — the fun- 
damental nature of life. 

The gene, the unit of heredity, appar- 
ently bslongs with the virus, the phage, 
and the enzyme witliin the twilight zone 
where the non-living world shades into 
the world of life. This does not mean 
that any of these four entities are ever 
found physically associated together in 
the same environment. Rather it means 
that they have so many properties in 
common as to make it logical to place 
them in the same category ; of threshold . 
beings, whose vital state is exceedingly 
doubtful. That is, die newer discoveries 
concerning these odd organizations of i 
matter have demonstrated that there is g 
no great chasm separating the organic i 




Discoveries now Being Revealed, in the Twilight 
Zone between Life and Non-life, have Astonished the 
Scientific World . . . Their Practical Bearing 


from the inorganic. Each one of these 
four types of gigantic molecules is evi- 
dence that there is a gentle gradation of 
^organizations ascending from inanimate 
to animate nature. There is a smooth 
slide up to life, 

Thus there is. from electron to man, 
a hierarchy of combinations of particles. 
Electrons, protons, and neutrons unite to 
form atoms, which, in turn, j oin to pro- 
duce molecules. The compounds so pro- 
duced may be simple, as in the case of 
a water molecule, or exceedingly com- 
plex, as in the case of the proteins, like 
albumin whose molecules make up the 
largest part of egg white. And with in- 
creasing intricacy along certain lines of 
molecular architecture, there is steadily 
closer approximation to that group of 
properties which, all together, signify a 
living thing. 


N O single activity of life is not charac- 
teristic of some example of non-life. 
Even an atom can grow: the heavier 
atoms have arisen from the lighter ones, 
Even an atom can repair an injury: if it 
has been mutilated by the loss of an 
electron, tlie loss can be made good. A 
crystal of table salt not only can grow 
but also can reproduce itself— of course 
in the proper solution, salt water. Cer- 
tain oils, such as linseed oil, definitely 
exhibit respiration. They ‘‘breathe in” 
oxygen, carry on a slow oxidation, and 
‘‘breathe out” carbon dioxide; mean- 
while, the process releases, as in the 
body, a small quantity of heat. A copper 
wire shows memory: twist it back and 
forth, the twists are remembered, and 
finally the wire breaks. For that matter, 
an adding machine has greater powers 
of recollection (for figures) than a hu- 
man being. Therefore, there is no simple 
test for life. Therefore, it is exceedingly 
difficult to say whether or not a border- 
line form, such as a molecule of a virus, 
is actually alive. 

In 1857, a certain tobacco pestilence 
was first described. It was noted that the 


infected plants were stunted and that 
the leaves had a mottled appearance. 
This appearance of the leaves gave tlie 
disease its name; mosaic disease. In 


1892, Iwanowski, in Russia, proved tha 
the causative organism must be a virus 
because he could pass an extract iron 


the stricken plants through a filter with 
pores fine enough to hold back the small- 
est bacterium, and still the extract was 
infectious. What is the nature of a virus? 
What are its reactions? Does it consist 
of several molecules or only one? These 
questions became more and more im- 
portant to medical pathology as the num- 



Figure 2; Dr. Wendell M. Stanley, 
to whom the American Association 
for the Advancement of Science 
has awarded its 1000-dollar prize 
for his noteworthy paper on virus 
research. He is 52 years of age 


her of known virus diseases steadily in- 
creased. 

In 1932, Stanley (Figure 21, of the 
Rockefeller Institute, set out to solve 
these problems. He chose to work with 
the tobacco-mosaic virus, since it is the 
easiest to deal with (especially as it is a 
plant infection I , since more was known 
about it than about any other virus, and 
since it has long been regarded as a 
typical member of its class of parasites. 

Pepsin is an enzyme (ferment) which 
is a specific digester of proteins. Stanley 
discovered that the infectious extract 
from diseased plants lost its infective 
power after being digested with pepsin. 
Hence it seemed likely that the virus is 
a protein. Certain salts are known to 
precipitate proteins. He tried out these 
precipitants on more of the fresh extract. 
Sure enough, the mixture clouded up 
and rained out some of its dissolved sub- 
stances— the protein fraction. The ex- 


TMTANY men of science believe 
^ the revelations concerning 
the nature of life — the same ones 
described so ably in the accom- 
panying survey — are destined to 
make the present time famous 
or classic in the future annals 
of science. Few scientists had 
been so optimistic as to predict, 
for our times, the solution of 
the major mystery and problem 
of all science — what life is — yet 
many signs seem now to point to- 
ward success. Better still, they 
point toward the simultaneous 
solution of several other baffling 
mysteries. The reader is urged 
to ponder well the solid content 
of this article . — The Editor. 


tract, minus this fraction, again was no 
longer infective. The virus must be in 
the protein fraction, must almost cer- 
tainly be a protein. Stanley then found 
a neutral solvent for tlie protein precipi- 
tate, made a solution, and again brought 
about precipitation, this time with an 
ammonium salt which caused the pre- 
cipitate to emerge in the form of crys- 
tals. Repeated solution and crystalliza- 
tion ultimately gave a pure product, 
whose extreme virulence made it prac- 
tically certain that he had isolated the 
virus. This parasite, then, shows up in 
the pure state as needle-like, transparent 
ciystals (Figure 3l. Each one of the 
millions of molecules constituting a sin- 
gle cr}'stal turns out to be a germ of the 
disease. 


I T has astonished the scientific world 
that a single molecule can be the 
causative organism of a disease. How 
can a crystal be made up of living mole- 
cules? Hitherto crystalline substances 
had been regarded, and for good reason, 
as inanimate — perhaps portions of ani- 
mate beings, hut not themselves alive. 
Yet there is no doubt that an almost in- 
finitesimal bit of this dead-or-alive mate- 
rial. when placed in the living tobacco 
plant, soon shows its activity and “life,” 
for the leaves wilt and die — while the 
virus feeds upon the living tissues and 
reproduces itself indefinitely. 

In bulk, as thin glassy needles, the 
virus does not seem alive. It is presum- 
ably an inanimate protein, consisting of 
the elements carbon, hydrogen, oxygen, 
nitrogen, and chlorine. In the absence 
of other life, it is quiescent, does not 
breathe, and requires no food. It appar- 
ently is but an enormous molecule, high- 
ly intricate, certainly, but just a mole- 
cule, having a definite molecular weight, 
17,000,000 times that of the hydrogen 
atom. Still, it is only biding its time, for 
it exhibits many activities of life once it 
has come into contact with life— the 
protoplasm of the tobacco plant. De- 
cidedly, it must be thought of as a being 
from the borderland of animate exis- 
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tence. an organization just at the tliresli- 
uld of life. In it we discover how the 
stages of increasing complexity of atom- 
ic combination have at last .scaled up to 
the realm of life. 

Like tlie genes, which organize and 
direct the development of the tissues 
and organs in the embryonic animal or 
plant, the virus is able to master the 
reaciioms occurrintr in its host and turn 
them to its own account: that is, to make 
the substances of its host help in pro- 
ducing more of the very thing which is 
literally deujuring the protoplasm of 
the tobacco plant, as in this case, or of 
man, as in the case of sleeping sickness 
and influenza. A morbid molecule can 
overshadow the life processes of the dis- 
eased organism and dominate them. 

A gene can dominate the life process- 
es of the cell which fabricates it. but to 
a happier, more constructive end. In 
every cell of every living thing, there is 
the central spherical mass of regulative 
protoplasm, the nucleus. And in each 
nucleus, there are the deeply-staining, 
sausage-shaped chromosomes (Figure 
1) — pure, concentrated, regulatory ma- 
terial, no more and no less than aggre- 
gations of genes — the building units of 
the chromosomes and the units deter- 
mining the heredity of the individual. 
Now the chromosome is believed to be 
a chain of genes, each gene being a giant 
protein molecule probably somewhat 
similar in constitution tu the virus. 

I S the gene the sole seat of actual life 
within the body? We do not know, but 
there is much evidence in favor of this 
view. The gene is a protein, and only 
where we find proteins do we find life. 
Furthermore, there is no doubt that the 
gene is the unit of control of the bodily 
activities. fr(m fertilized egg on until 
the death of the many-celled adult. The 
genes of tlie parents, except fur an in- 
significant quantity of nutrient and pro- 
tective substance, are the entire legacy 
to the offspring. Like enzymes, genes 
not only stimulate the biochemical re- 
actions of the cell, and therefore of the 
body as a whole, but also control the di- 
rection in which a reaction travels; that 
is, the manufacture of the products, and 
the rate (d these activities. Hence, ac- 
cording to the chemical structure of its 
genes, so goes the organism’s structure. 
Our architecture is like that of our par- 
ents because each parental type of gene 
was able to make a copy of itself, or a 
near copy, and to hand down to us, hy 
way of the chromosomal mechanism of 
the germ ceils, certain of these dupli- 
cates. or near duplicates, of parental 
genes. 

It is essential to mention that the deli- 
cacy and intricacy of molecules as high 
in the scale as the proteins are such that 
it is not always possible for one of these 
atomic groups to fabricate an exact like- 
ness of itself. Such molecules are sus- 


ceptible to the slightest alterations in 
their environment. A very minor shift in 
the position of an atom or two in a com- 
plex molecule means a new molecule, 
and sometimes a new creature. The 
tobacco-mosaic virus can readily mutate, 
nr undergo a structural change, which 
gives rise to a different sort of infective 
agent, a novel variety. The bombard- 
ment of fruit flies with X ravs alters the 




Figure 3: Photomicrograph of the 
crystalline tobacco mosaic virus 
protein, magnified 675 diameters 

parental gene.-- so that the offspring have 
a far greater- proportion of white eyes, 
for example, than of the more common 
red eyes. A gene mutation causes the 
mutation, white eyes. Evolutionists be- 
lieve that such mutations, or chance 
variations, have been the raw material 
for evolution — Nature selecting the fit- 
test of these variations or mutations for 
survival. In the twilight zone between 
non-life and life, many a great secret 
lies. 

How smooth is the slide up to life? An 
inanimate virus molecule becomes ani- 
mate when it touches live protoplasm. 
A living gene may suffer a slight trans- 
formation and become a lethal agent; 
some investigators think that this is 
what gives rise to cancer. Can a definite- 
ly inactive molecule— in its particular 
scheme of atomic arrangement always 
doomed to the avital or non-living state 
— can such a molecule be transformed 
to a very closely related structure, but 
one capable of a higher existence, on 
the plane of life? There is evidence that 
even this sort of modification can and 
does occur. Certain enzvmes are auto- 
catalytic; that is, they are capable of 
producing themselves out of completely 
inert substances, but ones quite similar 
to themselves. This is a kind of spon- 
taneous generation. For example, a com- 
paratively slight modification may auto- 
matically occur within the molecule of 
an inactive protein, which has no diges- 
tive power, and thus make out of itself 
an active enzyme, with the ability to ef- 
fect a definite fermentation. Within a 
molecule, an atom leaps from here to 
there, an infinitesimal dmtance. Yet this 


insignificant leap is across a significant 
boundary, the one between death and 
life. 

A BACTERIOPHAGE is either an 
-A enzyme or a gene on the loose, or 
a living thing as small as a virus. It too 
is considered to be a midway molecule, 
poised between life and non-life. As in 
the case of its three related forms, the 
most powerful lens fails to reveal it. Its 
outstanding characteristic is its ability 
to devour bacteria and perhaps other 
very minute organisms. Phages were dis- 
covered independently by Twort and 
d'Herelle in 1917. when these investi- 
gators noted that certain bacteria 
(which they had been growing in cul- 
tures ) strangely disappeared, seemingly- 
because of the attack of an invisible 
parasite. Like a virus or an enzyme, the 
phage can reproduce. A very minute 
quantity of bacteriophage, when placed 
into a bacteria culture of the appropri- 
ate variety, increases and therefore can 
kill a very large number of microbes. 
Also like a virus or an enzyme, they are 
specific in their action : a certain bacteri- 
ophage can destroy only certain kinds of 
microbes. Again, they are unable to mul- 
tiply unless in the presence of living 
protoplasm, that is, the particular sorts 
of bacteria upon which they feed. It is 
possible that they are produced by the 
bacteria themselves, and may be true 
enzv'mes — non-living but able to dissolve 
the protoplasm which gives rise to them, 
perhaps as the result of some peculiar 
diseased condition among the bacteria. 
Northrop, of the Rockefeller Institute, 
has recently secured a bacteriophage in 
apparently pure form. It has been ob- 
tained as a sticky protein, similar to egg 
white. This particular phage attacks 
pus-forming bacteria known as staphyl- 
ococci. A mere speck, once in a staphylo- 
coccus culture, can rapidly undergo 
propagation and finally annihilate the 
whole culture. Now that a phage has 
been for the first time isolated as a pure 
sample, we cannot fail to learn more 
about these fascinating entities of the 
realm wherein molecular organizations 
gradually take on the functions of an 
animate creature. 

Thus, again we discover that Nature 
does not do things by big jumps. There 
is today a smooth slide up to life. We 
are reminded of the ascending process 
of cosmic evolution, in which matter and 
energy, at least on the earth, have co- 
operated in strange ways so as to pro- 
duce gangs of atoms which live, move, 
and even feel and think. Now, man, who 
believes himself to be the highest of 
these products, is pondering the physical 
and chemical secrets which enable un- 
organized stuff to rise to the order of 
life. And the universe seems more than 
ever a unified cosmos— a place of infi- 
nite orderliness, however infinite in ex- 
tent and wonder. 



&)1]rHouseMayHaveTermites 


By ALBERT G. INGALLS 


T he writer had read here and there, 
including this magazine, articles on 
termites, emphasizing merely their 
beautiful home life without giving defi- 
nite, practical information on finding 
them. He did not once suspect they were 
at the same moments lunching on his 
house. After going all through the work 
of getting rid of them, which required 
an expense of something under 200 dol- 
lars, he offers a few practical, prelimi- 
nary hints for ascertaining whether a 
house is infested. 

If termites are at work on your sills, 
studs, joists and floor, they will not an- 
nounce themselves, for thev are strictly 
inside workers. They are blind and 
highly light-sensitive, even to weak light. 
Just once do they come to the light, 
when a part of them grow wings and 
swarm, usually in spring or fall. Then 
they come out for a few hours as winged 
adults, fly a short distance, lose their 
wings and re-enter the earth. The earth 
is the termites’ natural home. They lurk 
and drink helow-ground, and in their 
natural state they go above-ground to 
lunch on available wood. To them, there- 
fore, your house is simply a nice big 
dead tree. From earth to house and 
back again they run frequently and over 
definite, inside highways. If there is a 
gap between soil and wood, as is likely 
in the case of a house, this is where 
they may be detected, for they will not 
run across this gap without an arti- 
ficial tube. Accordingly, the homeowner 
should systematically examine both out- 
side and inside (flashlamp) of the 
foundation wall for things that look like 
narrow streaks of brown paint drizzling 


down. 'R'hen broken, the streak will be 
found to have a hollow interior of per- 
haps the diameter of a pencil lead. It 
is a termite shelter tube. Now he knows 
he is "in for it.” Other tubes mav he 
located. These are termite trunk high- 
ways. ^'hile termites may be poisoned, 
such treatments are generally less satis- 


factory than methods which prevent 
termites from bridging the gap between 
earth and wood with these highways. 
This demands close attention to fine 
details. 

Sills, joists and other parts may now 
be sounded for honeycombed interiors 
with a small bit. 




Workers, six times enlarged 


Winged adults, five times size 



Bottoms of coal-bin partition studs after some years of termite eating 



Board from coal-bin partition. Belovi An experiment. Two pieces of pine and one 
piece of cypress (at bottom) buried several months. Termites do not prefer cypress 


It is bad medicine to become excited 
on discovering termites, or to let scare- 
you-all advertising stampede you. This 
writer's experience indicates strongly 
that the best immediate thing to do 
is to take ten days’ time without do- 
ing anything except learning aU about 
the manners and customs of termites. 
Then, when the professional extermi- 
nator comes, you will not be in the dark 
hut able to look at the matter intelli- 
gently, know what he is doing, and why. 
Your house is extremely unlikely to 
“tumble down” in the meantime, even 
if someone says so. The Government 
publishes excellent termite literature: 
United States Department of Agricul- 
ture Leaflet 101 and Fanner’s Bulletin 
1472, obtainable from the Superinten- 
dent of Documents, W^ashington, D. C. 




Painted pottery made by an as yet mmatned race which lived on the site of Tepe Hissar 6000 years ago 


By JOTHAM JOHNSON 

University Museum, Philadelphia 


D AMGHAN is a placid town with a 
ruined citadel and a long cov- 
ered bazar, lying perhaps a hun- 
dred miles southeast of the Caspian Sea, 
and separated from it by the massive 
Elburz range. From the foothills the 
spring of Cheshmeh Ali provides a small 
stream which, flowing past Damghan. 
wanders for a few miles to vanish in 
Iran's central desert. 

Somewhere here lay Hekatompylos of 
the hundred gates, a capital of the 
Parthian kingdom— perhaps at Tepe 
Hissar. a group of mounds lying two 
miles east of the town, where also Ernst 
Herzfeld had picked up surface sherds 
of prehistoric pottery. It was inentable 
that the University Museum would dig 
this promised land; with the Pennsyl- 
vania Museum of Art as co-sponsor, and 
Dr. Erich Schmidt as Field Director, the 
mounds of Tepe Hissar have been thor- 
oughly mvestigated. 

At the bottom of all things lay the 
poor remains of a nameless race. 'Where 
they came from, and what language thev 
spoke, wait for a future miracle to 
solve. Yet we are not totally at sea. Their 
houses were made of a material more 
humble than sun-dried brick — ^layers of 
mud bound together with straw. The 
size of the town and its substantial build- 
ings indicate that these people were 
permanently settled agriculturists, as is 
confirmed by their elaborate and there- 
fore not readily transported pottery ves- 
sels, their smMl grindstones, their fig- 
urines representing sheep and cattle. 
We do not know that they had domesti- 
cated beasts of burden. They hunted 
ibexes in the mountains and gazelles in 
the plain, for food and shins. And by 
painting their pottery they won im- 
mortality. 

As their most typical product this pot- 
tery has been intensively studied and 
el^iately classifed. It was made op 


the wheel. In brown or dark grey on a 
red or brown ground, most of the de- 
signs are geometrical, hatched triangles, 
comb, wave and ladder patterns; a few 
specially prized show conventional 
ibe.xes and gazeUes, birds, and even cats. 
The shapes also are standardized: cups, 
graceful howls, jars, and broad-mouthed 
storage vessels. A few hand-made ves- 
sels survived from the most primitive 
occupation level. 

Pottery figurines of domestic and wild 
animals in remarkable profusion were 
magical in purpose, to increase the 
flocks and lead the hauler to game. 
Spindle whorls for yarn spinning show 
knowledge of weaving, hence the earli- 
est residents of Tepe Hissar were not 
limited to skins — or fig leaves. The 
bracelets, necklaces, and belts of the 
dead yielded 200,000 colored beads. 

P RIV'ATE seals, of stone or terra- 
cotta, had geometric or wave pat- 
terns like the pottery, but one unique 
specimen seems to show two human be- 
ings engaged in some act of worship. 
Burial customs disclose belief in im- 
mortality. The dead were interred right 
in the town, under the house floors, 
without coffins, their legs bent up to 
save digging. With them were placed 
the seals and bead ornaments they had 
worn in life, pins to hold their celestial 
robes together, and bowls and cups of 
painted pottery for Elysian banquets. 

A little copper was found even in the 
lowest deposit — garment pins with con- 
ical or pyramidal heads^ daggers and 
arrow or light spear points; enough to 
lift them out of the rreolithic into the 
tranational chalcolithic period, but by 
no means supersedmg stone for ham- 


mers, grinders, scrapers, mortars, and 
other heavy tools. Weapons, however, 
were feiv and there is no trace of a town 
wall. 

This, then, was a typical settlement 
in northern Iran of the Painted Pottery 
Peoples, the first great migrating race 
of western Asia, now suddenly encoun- 
tered at a number of sites. Strata equiva- 
lent to Hissar level IB (level I of this 
mound is at the bottom) occur at Rayy, 
Murteza Gert and Tepe Sialk, and simi- 
lar or older strata are found from 
Mohenjo-Daro in India and Anau in 
Russian Turkestan to Susa in Elam, al 
Ubaid and Jemdet Nasr in Babylonia, 
Tepe Gawra, Arpachiyah and Tell Halaf 
in northern Mesopotamia, and Alishar 
in Anatolia; in the current number of 
Iraq Sir Aurel Stein tells of his survey - 
of ancient Pars in the winter of 1934-5, 
during which he discovered a score or 
more of new chalcolithic sites with 
painted pottery. 

Dr. Schmidt observes that a proto- 
Elamite culture datable from parallels 
in Susa and Sumer overlies the Tepe 
Sialk stratum corresponding to Hissar 
IB; that would date it and its homo- 
geneous cultures to about 3800 b.c., 
comparing well with the closing phases 
of the Painted Pottery Peoples at Tepe 
Gawra as dated by independent com- 
parisons; Hissar lA must reach back 
long before. [Excavations at the great 
mound of Tepe Gawra were described 
by the author in Scientific American, 
October, 1935, pages 178-179. — Ed.] 

We would expect to have passed be- 
low the chalcolithic period into the neo- 
lithic, but copper now proves to occur , 
to such astonishing depths that it be- , 
comes risky to apply tbe term “neo- 


[N rREfflSTORic Persia 


The Excavation of Sites in Iran (Persia) Makes it 
Possible for the First Time to Piece Together a 
Partial Outline of Persian Archeological History. 
Tepe Hissar, an Ancient City Mound at Least Six 
Thousand Years Old, Was Once Inhabited by the 
Painted Pottery People of Unknown Identity 


lithic” to any culture yet known in 
western Asia. Nowhere in Iran or Meso- 
potamia, in any case, has any New Stone 
civilization turned up beneath remains 
of the Painted Pottery Peoples, though 
paleolithic cultures— Mousterian and 
Aurignacian— have been found. 

In time newcomers introduced a new 
scale of living and a wheel-made bur- 
nished grey pottery by which to be rec- 
ognized forever. For a few years the two 
tvpes are found side by side ; then paint- 
ed pottery disappears. Thus are Hissar 
11-4 and ILB differentiated. The familiar 
Hissar I shapes, however, survive prac- 
tically without change throughout His- 
sar II, implying that the new culture 
was assimilated peacefully to the old. 
And, in fact, nowhere is there a sign 
of struggle or of the torch. 

Walls were straighter and cleaner, 
jliving quarters improved by the intro- 
duction of large sun-dried bricks of 
mud and straw. The tombs supply more 
elaborate jewelry, now with lapis lazuli. 
Before the-close of II, copper seals be- 
gin to appear, together with numerous 
daggers, fine garment pins, bracelets, 
and other ornaments; also a mace head 
beautifully worked with an engraved 
zigzag design, as well as ob- 
jects of silver and lead. Hissar 
IFs great step forward was in 
metal-working, and, consider- 
ing how long it lasted, we may 
be surprised that it was not 
greater. 

Hissar III is also character- 
ized by grey pottery. Probably 
there was a peaceful invasion 
and the improvements over 
period II— the new series of 
pottery shapes and the wealth 
of metal objects and alabaster 
fttmiture— are to be credited 
to new and wider relations be- 
tween Tepe Hissar and neigh- 
Proring cultural centers; but 
ii jve are at some embarrassment 
. .0 explain the amazing disap- 
pearance of the potter’s wheel, 
i probably the only record of a 


race which experienced its benefits only 
to abandon them. Wheel or no wheel, 
each vase is a ceramic masterpiece, and 
the axiom that hand-made pottery is 
more expensive to own is borne out by 
the frequent discovery of bottles broken 
and repaired with string. Here appear 
also a few painted vessels, perhaps for 
ritual use, surviving from Hissar I. 

M ost of the bronze objects come 
from an extensive cemetery on the 
main mound of Tepe Hissar. A tomb 
set up in the University Museum shows 
the typical gear of a warrior: a ‘‘bident,” 
or two-pronged copper spear wrought in 
one piece with its handle, a spear and 
helmet, his farm tools, mattock and 
chisel, a wand, a string of beads, and 
prized possessions to furnish his house 
in the other world: a spouted bowl of 
silver, two bottles of grey pottery and 
a jar, a small table, top and pedestal 
in one piece, and a portable table, the 
top cut out to make a hand-grip, the 
pedestal separate, all of alabaster. In 
another grave were arrow-heads of chal- 
cedony. In some graves bidents, copper 
bowls, and other objects had been 
"killed” by twisting and breaking to 


make sure they would really go with the 
deceased. 

The grave of a little girl had six sil- 
ver cups and pitchers, crushed by the 
weight of earth above them. Lead was 
a precious metal; cups were made of it. 
And finally a little gold appears. Seals 
tend to be of copper or alabaster, but 
a number of cylinder seals in Hissar 
III are probably importations from 
Mesopotamia. Human figurines in sil- 
ver, copper, and alabaster are found. 

Dr. Schmidt has divided Hissar III 
into three sub-levels, A, B and C. Of 
these, B ended in fire and the sword. 
One room contained the skeletons of 
a dozen people who had tried to escape 
by way of a stairway to the roof, but 
had been beaten back and perished in 
the flames. Communal burials imply 
further details of this somber story. Yet 
enough survivors returned to rebuild 
and continue Tepe Hissar’s cultural de- 
velopment. 

At this point the philologists deserve 
a brief hearing. They now generally 
agree that the first '‘center of diffusion” 
of the Indo-European languages, which 
include the Iranian and Indie groups, 
was off to the northeast of the Caspian 
Sea; that about 3500—3000 B.c, their 
advance guard swung around the east 
and south coasts of the Caspian to settle 
in what later was known as Iran, 

It would be interesting to connect 
these migrants— highlight of linguistic 
studies— with one of the epochs of Tepe 
Hissar. The Painted Pottery Peoples, 
who had been known in these regions 
since a far earlier time, could not qual- 
ify; but tlie Grey -Ware Peoples of His- 



A tomb found in the third layer of superposed cities in the "layer cake” at Tepe Hissar 
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CuuitL^y tk‘ Ortfddl Tri-tilutt* 


Wing of staircase recently dis- 
covered by the Oriental Institute 
in the palace of Darius at Persepolis 

sar II might, and attempts to confirm 
tliis identification will be made (over 
countless dead bodies ) in the years to 
come. 

T he systematic exploration of key 
mounds along the supposed highteay 
of migration, to catch this race in motion 
if possible, lias begun at two sites. Tu- 
reng Tepe, near Asterabad north of 
Tepe Hissar, was dug by Frederick R. 
Wulsin for the University Museum in 
1931 ; be found a grey-ware culture per- 
fectly comparable to Hissar II and III. 
Dr. Schmidt’s excavations at Ragha or 
Ravy — ^mure famous as Rbages, source 
of some of the world's loveliest potterv 
—ate now in course and no report is 
available, but it is understood that, in 
addition to the primitive village of the 
Painted Pottery Peoples mentioned 
above, he has discovered a well-defined 
stratum of the Grey-Ware Peoples, su- 
perior in culture to Hissar II, as we 
might expect, and inferior to Hissar III. 

If further exploration brings final 
proof identifying a migrating Indo- 
European tribe with a given copper-age 
culture, the combined resources of lin- 
guistic science and archeologv will be 
pooled to work on this typical Arvan' 
problem. 

After Hissar IIIC. which closes soon 

name "Aryan,’’ was not coined for Hit- 
ler’s personal use nor has it any more to do 
with blond Nordics than has the swastika 
When the historical Iranians or Erani needed 
a distinct name they sjmke of themselves as 
the Aryasam Khsiathram "Empire of the Ar- 
yans." la the 3rd Century B.C, the Alexandrian 
geographer Eratosthenes comprised under Aria- 
na dhose parts of the old empire wlncb had 
then regained independence. But this is a far 
cry from 38i» B.C. If Hitler is aiming at an 
Aryan ideal he muld derive profit hut little 
comfort frmn a trip in Iran. 


afler 2000 b.c.. the mound was deserted. 
At this time Iranian cultuie seems to 
have lost its distinguishing features, and 
to have entered a long period of depen- 
dence on Elam. 

Elam was nut part of the Iranian 
plateau, but was the wide mountain 
range between it and Babylonia. The 
Elamites spoke a non-Iranian — not even 
Indo-European — language and belonged 
to a different racial stock entirely. But 
they knew writing at a remote period; 
by 2400 B.c. they figure prominently in 
history, and have often (fur example, 
in George G. Cameron's misleadingly 
titled new "Historv of Early Iran") 
been made to pose as spokesmen for the 
Iranians. 

One of their chief cities. Sliushan, ex- 
haustively dug bv a French mission, is 
the greatest scientific .site in the world; 
in some opinions Susa I goes back to 
5000 B.c. — almost as old as Tepe Gaw- 
ra’s still untouched level 20. Still its 
records are by no means consecutive and 
during die second milleniuni B.c. we 
are permitted onlv occasional glimpses 
at a tug of war with Babylonia. Elam 
never quite became an empire, and 
when Agamemnon’s Acliaeans were pa- 
rading before dusty Troy. Susa seemed 
also on the road to oblivion. 

Y et in the time of the last Assyrian 
empire there was a last rival mon- 
archy in Susa, extinguished with the 
city's destruction about 640 B.c. To 
these centuries belong the highly deco- 
rative bronze bits, chariot pole and Imb 
ornaments, adzes and axes, daggers, 
pins, and bracelets which, dug from the 
tombs of Luristan by native tomb rob- 
bers, came on the market in thousands a 
few years ago and received wide atten- 


tion, several American museums secur- 
ing representative collections. 

The sporadic discoveries there of 
bronze objects engraved with the names 
of early kings of Babylonia — like the 
bowl of Shargali-sliarri who ruled at 
Agade about 2600 B.c., now in the Uni- 
versity Museum — do not prove that the 
Luristan bronzes run back to that date, 
as some have thought. They may rather 
be taken to show that Elam was not 
always unsuccessful in her wars with 
Babylonia, nr that in 700 B.c. Babylonia 
maintained a lively trade in her own an- 
tiques among visiting hillmen. 

Erich Schmidt's official report on 
Tepe Hissar will appear this month 
(Mav), and for next winter are sched- 
uled his account of archeological ex- 
ploration by airplane in Iran and the* 
sumptuous “Survey of Persian Art” 
edited by Arthur Upham Pope. In 1938 
will appear Neilson C. Debevoise’s “Po- 
litical History of Parthia’’ and Schmidt's 
preliminary report on Rayy: five works 
of first importance. 

It is a great moment in the archeology 
of the Iranians, and it’s about time. 
After all, they occupy the most fascinat- 
ing zone left for the new generation to 
explore. They have sponsored a series of 
artistic peaks which have never been 
dull and often Olympian. They hold the 
key to the problem of Indo-Iranian mi- 
grations, the solution of which will 
advance the study of Indo-European 
origins by a generation. And in the ab- 
sence of written testimony, which makes 
them prehistoric right down to the Neo- 
Babylonian period, they become a field 
laboratory without peer. The history of 
early Iran will be written with the spade 
alone, a monument to archeological 
method or its lasting disgrace. 



The start of excavation of a mound at Rayy, which is in progress, A Parthian 
temple, a Painted Pottery village, and a Grey-Ware level have been found 


Glued 



For Building Construction 
Stand Rigorous Tests 




By MARY BRANDEL HOPKINS 


AS a test of glued-arch building con- 
struction, of which economy of cost 
and space are the outstanding 
merits, the United States Forest Prod- 
ucts Laboratory at Madison, Wisconsin, 
has during the past year subjected one 
of the arches in a large service and 
storage building to a constant weight of 
31,500 pounds from 315 sandbags on its 
roof. This w'eight, 50 percent in excess 
of that which would have to be borne 
by the arch were the roof blanketed with 
a drift of snow weighing 30 pounds per 
square foot, has deflected the roof peak, 
in all those months, the remarkably 
slight amount of only one and one 
tenth inch. The outwmrd spreading at 
each shoulder of the arch is only about 
one-quarter of an inch. 

While tests made in the laboratory’s 
million-pound testing machine before 
the arches were built into the structure 
left no question as to their ability to 
carry the load that would come nor- 
mally, the sandbag experiment is being 
conducted to measure the deflection 
from an extra load. 

The arch supporting the burden is 
one of five used in the 160- by 46-foot 
building, wdiich is 12 feet high at the 
walls and 19 feet high in the center. 
The arch was formed by assembling a 
group of thin boards with water- 


resistant casein glue and bending them 
against a form of required curvature, 
wdiere the assembly remained clamped 
until the glue had set. Similar groups of 
laminations of 9/16 inch material w'-ere 
added to increase the width to IIV 2 
inches and the thickness to 12 inches at 
the base, 24 inches at the knee, and 8 
inches at the apex. 

The advantages of construction with 
the laminated glued arch are many. Sea- 
soning of small pieces of material such 
as are utilized in the construction avoids 
the checking and warping involved in 
drying larger pieces. Larger and longer 
members than are generally available 
as single pieces are made possible. 
Members of any desired curvature may- 
be provided. Material produced from 
small trees can be utilized. Laminations 


A glued laminated wooden arch in 
the million-pound testing machine 



Interior of building, showing instruments for checking deflections of the glued 
wooden arch under load. Above: l!h& sandbags piled on the roof during the test 


can be so arranged as to minimize the 
results of defects. Striking economy of 
material results from tapering mem- 
bers so that their cross sections at vari- 
ous points in the length are no greater 
than required by the imposed loads. 
More artistic appearance is possible 
than with some types of construction. 
Lower, and consequently in some in- 
stances thinner, side w'alls, together 
with reduction of waste overhead space 
and resultant saving in heating and air 
conditioning are other advantages. 

Twenty-eight buildings in Wisconsin, 
Michigan, jMinnesota, and North Dakota 
employing glued-arch construction al- 
ready have been erected or are in process 
of construction. They include the gym- 
nasium with its wooden arches of 60- 
foot span in the new 350,000-dollar high 
school in Racine, Wisconsin; the gym- 
nasium with arches of 58-foot span in 
the high school at Fish Creek, Wiscon- 
sin; the high-school gymnasium at 
Peshtigo, Wisconsin, With 63-foot span; 
and the high-school gymnasium at Ash- 
ley, North Dakota, with 68-foot span. 



T he statement that expert artisans 
existed long before the advent of 
mankind has often been truthfully 
repeated. It is also very probable that 
human discoverers and inventors have 
been very largely imitators, having as 
examples principally the work of birds 
and insects. 

Thus we have been given lessons in 
masonrv, pottery, pulp compounds and 
paper making, combinations of clays 
and vegetables, spinning of threads, 
bridge construction and framing, tun- 
neling, underground dwellings, carpen- 
try; and, with limitations, weatherproof- 
ing, weaving, kite-flying and airplaning. 
stitching or sewing, diving and under- 
water work, even dredging. And, above 
all. cementing or gluing. 

But this last— the uses of adhesive 
material — seems to have largely escaped 
the observations of students and, while 
its proficiency results from inherited de- 
velopment and the materials are of the 
various artisans’ own secretions, they 
have an advantage over those which man 
must compound for his uses. 

The only reference tliat can be made 
to this use of cements and glues involves 
the secretions of saliva peculiar to the 
birds and insects that employ it with 
such remarkable results, and without 
which many species could not have ex- 
isted. 

It seems odd that, when having nu- 
merous examples of construction before 
him, of birds, beasts, and bugs, very 
primitive man did not generally adopt 
the evident methods that could have 
been most needful and which was later 
done. 

G LUE-LIKE, stoutly adhesive, hard- 
ening, waterproof, and plentiful as 
an admixture fur building material, the 
saliva as secreted by many insects and 
a few birds is without its equal in the 
inventions of mankind, or in anything 
that can be employed by the four-legged 
relatives of mice and men. The use of 
saliva as a glue has reached its highest 
development by the edible nest-m^ing 
swallow of the Orient, by the silkworm, 
and by the web-building spiders. As far 
as the chemists have ascertained — and 
specific analyses have been made— - 
there is very little difference between 
the various salivas us^ by a few birds 
and many insects as an adhesTO mate- 
rial. It is probable that the robin and 
other thrushes employ a very limited 
amount to aid the mud and clay to ad- 
here to the twigs and grasses of their 
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Figure 1: Three types of the ma- 
son wasp nests and the mason at 
work, 1: Larva, maker of the silk- 
en cocoon. 2; The cocoon, about 
half size, a: Serlcin lining of co- 
coon. b: Human hair in compari- 
son. c. Outer silk cover of the co- 
coon, magnified about 13 diameters 

nests, and that it differs not at all from 
that which the longicorn beetle larva 
mixes with its gnawings of wood to form 
the powder post plugs to its burrows. 
The caddis-fly puts twigs together under 
water with a material of the same na- 
ture and composition as is used by the 
chimney swift to make its twigs stick to 
each other and to the inner sooty wall 
of chimneys. 

The paper nest hornets and wasps mix 
with their wood fiber pulp a material 
that is the exact counterpart of that 
employed by the mud mason wasps and 
their larvae to form their cocoons within 
the mud cells. So also do the bag-worms 
fabricate their conical, movable, twig- 
encrusted domiciles, the caterpillars of 
many moths make their silken cocoons, 
and the tiny parasitic ichneumon mag- 
gots surround tlieir delicate bodies with 
an envelope having the precise shape 
and character of the silkworm cocoon 
from which commercial silk is spun. 
And the basic material does not differ 
from the delicate web strands of the 


ever-busy spiders and the evenly dis- 
tributed saliva that permits the barn and 
eaves swallows to fasten their bulky 
nests to vertical surfaces. 

But there is a variation in the manner 
in which this saliva is applied. Silk- 
worms condition it into threads so deli- 
cate that many are required to make a 
strand as heavy as a human hair. It is 
emitted through spinneret tubes in figure 
eight form by motion of the caterpillar’s, 
head and from the outside of the cocoon 
wall inward. But first there is spun an in- 
discriminate mass that has been termed 
floss. When the wall of the cocoon is fin- 
ished, the saliva is spread in a vamish- 
like sheet over this inner surface. The 
term sericin is applied to this gummy 
material, also to the excess saliva that 
sticks the spun threads together. 

T he larval cases of the mud mason 
wasps (Figure T) are made up out- 
wardly of a very fine silk and are lined 
with a coating of sericin through which 
fine fibers are spun, much as hair or 
jute is mixed with plaster to give it 
strength. The cocoons of certain tropi- 
cal moths allied to the silkworm consist 
of a continuous, thick, solid wall be- 
coming exceedingly hard in order to 
withstand enemies. 

The edible nest of the Asiatic swallow 
is of the character of sericin and the 
Chinese think it no more out of the way 
to eat it than we do to partake of pre- 
digested honey. 

The spiders reach the perfection of a 
varied development in producing their 
webs of a material, from abdominal ' 
spinnerets, that has the elements of sali- 
vaceous exudations. But while all others 
are of a sticky nature only when applied, 
and dry hard and smooth, some of the 
web strands of spiders are also of a 
viscid character for the purpose of hold- 
ing victims that come into contact with 
them. 

This sticky web is employed by the 
orb weavers; the snares of other species 
depend on the tangle of cross strands to 
hold those insects that chance to leap 
or fall into them. 

The amount of sericin expended in 
nest building varies with the needs of 
the various species. The quantity seems 
not in the least to be influenced by tem- 
perature, but is governed by the enemies 
that threaten, or the necessity for ex- 
treme adhesion. Thus the cocoon build- 
ers guard against birds, mice, lizards, 
ants, and insect parasites, the mason 
wasps against such inquilms as the an- 
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threnids (which include generally those 
small beetles, the larvae of which feed 
upon dead insect matter and occasion- 
ally on their living relatives | and vari- 
ous fly larvte that devour helpless grubs 
and pupte, also getting their living from 
dead insects and such matter as wood, 
feathers, and skins. The amount of saliva 
expended by the chimney swift is far 
greater than that necessary for the swal- 
lows and other birds that use mud. and 
the potter wasps ( Figure 2 1 have reason 
to reinforce more strongly the thin walls 
of their delicate jug-like larval homes 
than do the mud masons with their much 
heavier construction that might be sup- 
ported without cement. 

The anatomy of birds other than the 
swifts does not disclose more than a 
normal development of the salivary 
glands, nor have any of these species 
been seen actually to emit saliva as 
an aid to nest building: but that it is 
made use of is bevond doubt, because of 
the adherence of the earthen material to 
the face of wooden timbers and rock 
cliffs, also by tests of strength: If a 
piece of wet clay from which the robin 
gathers its mud be tested it breaks eas- 
ily, but an equal piece from the nest 
containing no grass or other fiber is 
much stronger and more adhesive to any 
surface. The same experiment, with like 
result, may be made with clay from the 
cells of mason wasps. 

I T is most illuminating to the nature 
student and fabricator to watch the 
nest building of those birds that put to- 
gether structures calling for extreme 
skill— acquired most largely by hered- 
4y, of course, and bolstered also by in- 
’ dividual application and ingenuity. The 
orioles and the vireos are extreme in- 
stances and it has been my privilege, by 
both chance and special effort, to make 
close observation of several construc- 
tions from within a window where my 
presence was unsuspected. 

As weavers the vireos take second 
place, but witli the application of com- 
bined materials they attain equal re- 
sults, making more compact and strong- 
er nests that better outlast severe 
weather. I cannot discover that the ori- 
oles of our eastern states’ species (the 
Baltimore and the orchard orioles), or 
that near relative of the southwest. Bul- 
lock’s oriole, ever employ saliva, or any- 
thing in the nature of a cement or mu- 
cilage. They depend solely on a most 
admirable although irregular inter- 
weaving, and the manner in which this 
is done is by simply thrusting a loop — 
rarely an end— of the grass or other 
fiber used, into and through the mass; 
X going inside the nest and pulling it 
^lirough. The beginnings I have not wit- 
fesed, though I have seen the orchard 
add fibers of long grass to the 
Saphments on the twigs, first threading 
J^trand into the nest bulk, then with 
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Figure 2: The jugmafcer wasp and 
her pottery. One jug cut open to 
show the paralyzed caterpillar food 
of the baby wasps (Its diameters) 

admirable precision passing it twice 
around the branch. 

Once I watched an orchard oriole 
twist a stalk of grass around a pear tree 
limb within a dozen feet of my study 
window, then discard the situation for 
one lower down that I discovered many 
days later. But I have watched at inter- 
vals a red-eyed vireo build its fine, pen- 
sile nest from start to finish not eight 
feet from a window and. from this and 
an examination of many nests, there can 
be no doubt that saliva is used. I did not 
see the bird actually produce the slight- 



figure it The harvest mouse and 
its nest. No glue used here; only 
extreme quadrupedal manipulation 
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ly gummy substance; that must he near- 
ly invisible. But I did see the little 
mechanic almost mysteriously attach the 
ends of short strands of grape vine bark 
to the sides of the already thickening 
nest wall, and I afterward found the 
exact spot and many others in that and 
other nests, with bits of leaves and 
twigs on the external surface adhering 
thus. This process is no more peculiar 
than the employment of saliva to aid the 
adhesion of particles of earth and mud 
used by the robin, woodthrush, phoebe, 
and the barn and eaves swallows. 

The entire process is of the utmost 
painstaking, and so diligent was the bird 
that the nest was completed in the long 
daylight hours of two days. This in- 
cluded the gathering of materials, in 
which she was absent sometimes for half 
an hour. The male took no part in this 
labor. There was little interweaving, but 
principally a laying on from without, 
the external wall steadily growing thick- 
er and higher from a well begun foun- 
dation of platform-like construction sus- 
pended by two-inch cables of grass, 
weed bark, and rootlets. The softer lin- 
ing was placed at the last. 

V ERY similarly constructed to that of 
the orchard oriole is the bulkier, 
globular nest (Figure 3) of the harvest 
mouse, a little beastie most common in 
the south and southwest. It is not known 
how these master builders among the 
mammalia go about the work of con- 
struction. but they make the job a com- 
paratively short one. using long grass 
and slender weed stalks that are less 
interwoven than simply overlaid and 
wound around and about the supporting 
weed stalks, or the twigs of bushes. 
There are several entrances, and the in- 
terior is further made cozy with such 
soft materials as milkweed down— this 
mouse having learned the value of those 
materials that the birds use. 

The geometrical webs of the orb- 
weaving spiders have been too often and 
minutely described to require repetition. 
They equal or surpass in some respects, 
especially in the methods of approach 
or beginnings, anything that man has 
done. Those webs of other species are 
but multiplied strands to suit the spaces 
chosen. But ail spiders can do better 
than these webs, by making stout silk 
bags to hold their eggs and young. These 
roughly globular containers have well 
defined openings for the escape of the 
little ones. 

Te have something yet to learn from 
nature's methods. Some of our imita- 
tions have been inferior; for example, 
rayon, the preservation of foods, ce- 
ments and varnishes as previously ex- 
plained. If we could devise a material as 
good as chitine (the exo-skeleton of in- 
sects) and make it bug-proof and not 
too expensive, we should have obtained 
a valuable commodity for many uses. 
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One of the results of bringing 
Boulder Dam power to Los Angeles 
was the hiring of 75 dock experts 

liustries of Los Angeles, ddiveretl at a fre- 
quency of 60 cydes, replacing ilje fonner 
SO-cyde eleclricity sening the quarter mil- 
lion meters on the lines of the city-owned 
Bureau of Power and Light. 

¥ith the delivery of Boulder Dam power 
to Los Angeles the citizen-owned utility 
faced the proHeia of adapting consumers’ 
equipment for satisfactory operation on the 
higher frequency. 

The joh Is now completed and stands as 
one of the year’s outstanding examples of 
efficiency. Without cost for adiastment and 
without major inconvenience to consatuKs, 
the change in frequency has been completed. 
Thousands of different Items of household 
and industrial electrical equipment, ranpsg 
irom harhesr poles and hair clippera to 73h 


70,000 Clocks Adjusted 
Free 

A DOUBLE file of giant transmission 
lines canying 275.000 volts marches 
across desert and mountains — from the great 
power plants at Boulder Dam to the City 
of Los Angeles. 

The 266-miIe line brings vast reserves of 
low-cost power to serve the homes and in- 
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been adapted for operation on Boulder 
Dam’s 60-cycle power. 

Chief among the many complex problems 
now smoothly solved, and most interesting 
from the standpoint of the man on the street, 
was the job of caring for more than 100.000 
synchronous electric clocks. Los .Angeles’ 
clocks kept time on 50-cycle electricity, but 
with the change to 60 cycles each 50-cycle 
clock would speed up, gaining 12 minutes 
in eacli hour. 

-After careful study of the situation, the 
city’s Bureau of Power and Dght announced 
that it would be its policy that no one 
should be allowed to suffer because of the 
change. The Bureau, therefore, began a 
survey of its 285.000 meters to check up on 
the number of appliances on its lines that 
would be affected. The company found that 
its consumers owned nearly 125,000 electric 
clocks that based their time-telling on a 
frequency of 50 cycles. 


The Bureau of Power and Light proceed- 
ed to make preparations for the job of re- 
adjusting the 125,000 electric clocks. The 
problem was made especially complex by 
the fact that the utility discovered more than 
250 makes of electric clocks with almost 
as many methods of construction and gear- 
ing. It was also learned that the manufac- 
turers of almost 200 brands were no longer 
making clock parts and had abandoned the 
business entirely. For many of the obsolete 
models it was impossible to find substitute 
parts. The Bureau contracted with a lead- 
ing firm of clock experts, the E. W. Reynolds 
Company, for the making of clock adjust- 
ments. So immense was the task that it was 
necessary to equip a special three-story 
building containing over 80,000 square feet 
of space for the extensive job of collecting, 
inspecting, and repairing all clocks. 

The Los Angeles territory was divided ' 
into twelve districts, each with nine to nine- ' 
teen district depots. Owners of synchronous 
electric appliances were notified and re- 
quested to bring their clocks and motors to 
the neighborhood depot. There the clocks 
were carefully checked as to condition and 
then sent to the central depot. From there 
the readjusted clocks, cleaned by com- 
pressed air. given a special oiling, tested _ 
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and guaranteed to run satisfactorily for 60 
days, would be returned to the householder 
within fite days. It was soon found that the 
task of resynchronizing the clocks was in a 
great many cases so difficult that the only 
solution was the substitution of an entirely 
new rotor. The Bureau, therefore, contracted 
with the pioneer Warren Telechron Com- 
pany for approximately 50,000 clock rotors 
designed to operate on 60-cycle current. 
These units in most cases were connected 
with the works in the consumer’s clock with 
a minimum of effort. 

One of the results of the operation has 
been the hiring of 75 special clock repair 
experts and many other men to handle 
stock room detail. 


I^LASS fibers have been made 
^ having a strength of approxi- 
mately 2,000,000 pounds per square 
inch, although the typical strength 
of glass in rods is only about 20,000 
pounds per square inch. 


For Stamp Collectors 

W HILE stamp collecting is a most in- 
teresting and instructive hobby, its 
devotees have a complicated job of measur- 
ing exact sizes of stamps, counting perfora- 
tions, and detecting watermarks. This can be 
a very tedious job. 

.\n accompanying illustration sliows a 
new device designed to make this hobby an 
ideal relaxation. It is provided with an 
adjustable magnifier, a scale, and, perhaps 
most important, a perforation counter. This 
latter feature consists of a hand-operated 
drum, on which are marked bars to match 
the perforations of stamps being examined. 
This drum is rotated until a set of bars ex- 



Relaxation for stamp coflectors 

actly matcliing the perforations falls be- 
neath the edge of the stamp. The number of 
perforations are read at one end. The water- 
mark tray in front of the device keeps its 
rich jet color permanently, an important 
requisite in identifying faded watermarks. 
The complete unit is produced in black 
Bakelite molded. 


S.wiNG Our Wilderness 
FROM Ourselves 

“fTlHE fight to save the wilderness has 
i grown during the past ten years from 
the personal hobby of a few fanatics to an 
important, nation-wide movement. .411 over 
the country.” according to Robert Marshall 
Dobbins and Althea Dobbins in The Living 


DOCTORED 

AMONG the flavoring agents 
added to cigarettes are cocoa, 
chocoiate, licorice, ginger, cinna- 
mon, tonka, vanilla, coumarin, mo- 
lasses, rum, brandy, maple syrup, 
angelica, oil of anise, oil of juniper, 
oil of cloves, honey, sugar, and 
organic esters. 


Wilderness, organ of the Wilderness Society 
with headquarters in W'ashington, D. C., 
“people are beginning to protest in a con- 
certed manner against the invasion of road- 
less tracts by routes of modern transporta- 
tion. Encouragingly enough, a number of 
these protests have been heeded, and several 
splendid roadless areas have thus been 
saved. Others have been presened by fed- 
eral and state officials before any protest 
had to be launched. Yet others, unfortunate- 
ly, have been invaded either because no- 
body happened to realize that invasion was 
imminent, or because no one was aware that 
there was a significant area to be saved, 

‘‘The accompanying map indicates those 
forest areas in the United States of 300,000 
acres or more and those desert areas of 
500,000 acres or more which are not yet 
accessible to mechanized transportation.” 

The following is the platform of the 
Wilderness Society ; 

That the wilderness ( the environment of 
solitude) is a natural mental resource hav- 
ing the same basic relation to man's tdti- 
mate thought and culture as coal, timber, 
and other physical resources have to his 
material needs. 

That the use of this resource should he 
considered a public utility and therefore its 
commercialization should not be tolerated. 

That the time has come, with the brutal- 
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Exterior of an unusual office building, designed for utilitarian purposes. Note the “nostrils” 


izing pressure of a spreading metropolitan 
civilization, to recognize wilderness envi- 
ronment as a human need rather than a 
luxury and plaything. 

That this need is being sacrificed to the 
mechanical invasion in its various killing 
forms. 

That scenery and solitude are intrinsical- 
ly separate things, that the motorist is en- 
titled to his full share of scenery, but that 
motorway and solitude together constitute 
a contradiction. 

That outing areas in which people may 
enjoy the non-primitive forest are highly 
desirable for many pent-up city people who 
have no desire for solitude, but that such 
areas should not he confused in mental con- 
ception or administration with those reserv- 
ed for the wilderness. 

That, since primeval succession can never 
return once continuity has been severed, it 
is manifestly the duty of this generation to 
preserve under scientific care, for the ob- 
servation, study, and appreciation of gener- 
ations to come, as many, as large, and as 
varied examples of the remaining primitive 
as possible. 

That the wilderness remaining in Amer- 
ica has shrunk to such a small remnant of 
the country’s total territory, that what area 
does remain is all-precious and its preser- 
vation a vital need. 

That encroachment upon our remnant 
American wilderness in any one locality is 
an attack upon the whole and creates an 
issue of national moment and not for local 
action alone. 

That since the invasion of wilderness 
areas is generally boosted by powerful, 
country-wide organizations, it is essential 
that individuals and groups who desire to 
preserve the wilderness must unite in a 
country-wide defense. 

The editors of this magazine, agreeing 
with the aims of the Wilderness Society, 
have joined it, and urge others to do the 
same. “Except in communities living by the 
axe,” the Society organ states, “newspapers 
are all with us,” 


Gas Wells for the Florist 

1 00KING for one thing only to he dis- 
J appointed by finding another is the lot 
of man. Seldom is the thing found of more 
valup lto that sought, although there are 
The history of the oil Industry, is' 


full of incidents where wells were drilled in 
search of “black gold” only to find water. 
This process was reversed the other day 
when a St. Louis war veteran dug a water 
well with a post-hole digger on the bank of 
the Mississippi River and brought in a gas 
well. Driving down a pipe and capping it 
with an old inner tube and using the valve 
as an outlet, be is now cooking with this fuel 
and using it to heat his home. 

A trip through the gas and oil fields will 
reveal many other houses with small ga.s 
wells on the premises. Instead of utilizing 
the gas, the owner allows it to burn as a 
torch wliich gives forth a weird light by 
night and visible smoke clouds by day. Not 
so C. B. Mershon of Pittsburgh, Pennsyl- 
vania, assistant manager of the Industrial 
Department, Manufacturers Light & Heat 
Company. 

In Mr. Mershon’s backyard is a small gas 
well and there is considerable pressime back 
of the gas so that it flows readily. Not only 
does the Mershon family cook, heat water, 
and heat their home with this fuel; they do 
other things with it. The most unusual of 
these is to mature a vegetable and flower 
garden long prior to the regular planting 
season. To accomplish this, a copper pipe 
is looped back and forth just below the sur- 
face of the ground where the seeds are to 
be planted. This is attached to an ordinary 
gas-fired water heater. The water is heated 



Rlr. Mershon’a badeyatd gas Well 


to the proper temperature and then circu- 
lated through the underground coil. The 
proper temperature is maintained continu- 
ously and automatically by a thermostat. 
Seeds are planted and quickly sprout under 
this heat treatment. Of course, they are 
kept under glass so that the young plants 
will not he nipped during the cold nights. 
— B. Nedey. 


COPPER 

'T'HE American nickel contains 
three times as much copper as 
nickel. Nearly 3,000,000 pounds of 
copper are used annually in mint- 
ing U. S. coins, including gold and 
silver pieces. The familiar penny, 
or "copper,” is really made of 
bronze, containing 95 percent cop- 
per and 5 percent tin and zinc. 


Unique Office Structure 

S OME recent buildings have been de- 
signed to achieve bizarre effects, while 
certain others have turned into oddities 
largely because of the demands of modern 
improvements incorporated in the struc- 
tures. A building of the latter sort, designed 
by Frank Lloyd Wright, famous for bis 
architectural creations, which will he ready 
for occupancy this summer, will house the 
main office of S. C. Johnson & Son, Inc., 
makers of Johnson’s wax polishes. 

The plan centers around one large work- 
room, measuring 210 by 130 feet, to house 
several hundred employees. Girdling this 
room, which ha.s a ceiling 20 feet high, is 
a mezzanine gallery close to the first floor 
on which are located the offices of depart- 
ment heads and junior executives. Above 
this hall is a kind of pent-house on the roof, 
in the shape of three ellipsoidal links, con- 
taining the offices of the chief exeoutive.s. 

No windows of the accepted form will 
pierce the walls of this building, but a band 
of tubular glass encircles the building six 
feet above the floor, while a second band 
follows the rim of the ceiling. There will be 
no exterior openings in the building except 
the chambered entrance doors. 

Perhaps the oddest features of the build- 
ing are the two “nostrils” projecting above 
the pent-house offices. These are circular 
breathing stacks reaching from the base- 
ment to a point well above the roof and con- 
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slituting a pail of the air-conditioning sys- 
tem, which will be of the “true” type— that 
is, it will be in operation both in summer 
and in winter. 


Of the many other unique features, we 
might mention that the building is fireproof, 
’quake-proof, and sound-proof. 


A Versatile Training 
Plane 

A IVORLD’S record for speed between 
New York City and Miami has been 
set by Major Alexander P, de Seversky, 
who is now planning another record flight 
between Miami and Havana. The Major 
flies machines of his own construction; be- 
sides the well known Seveisky Amphibian, 
lie has a very fine advanced training plane 
to his credit. It is the policy of our Army 
f.\ir Corps, just as it is the policy of air 
services in other countries, to order air- 
planes which are capable of rendering a 
number of tactical or training services. Thus 
a multi-place fighter may serve as a light 
bomber, a two-seater fighter as a photo- 
graphic reconnaissance type, and so on. The 
advantages of such versatility in time of 
war are obvious. 

The SEV-X-BT is a fine example of such 
versatility. With its 550-horsepower Wasp 
engine “choked" to 450 horsepower, with 
landing gear fixed in position and with a 
laige set of wing panels, it has the low 
landing speed and relatively moderate per- 
formance of a primary trainer. With smaller 
wing panels but wheels still fixed, it be- 
comes a useful “basic” trainer. With wheels 
retracted and smaller wing panels it be- 
comes an “advanced” trainer for combat 



The Gyroplane takes to the water 


of the Materiel Division of the Army Air The photographs indicate some inter- 
Corps, For example, the plane has to carry esting aerodynamic features. Thus there is 

all kinds of instruments including those a double cowling with two openings so that 

for blind flying and blind landing. Blind the air flow over the fuselage is smoothed 

flying hoods for both cockpits have to be out as much as possible. Since the rudder 

supplied. is close to the cabin, it is made rather high 

An ingenious device on the SEV-X-BT lo retain effectiveness. Flaps are used over 

makes it possible to use the same fuel the center of the wing. Tail surfaces are built 

tank with a capacity of 70 gallons or a smoothly and integrally with the fuse- 

capacity of 150 gallons at the will of the lage.— K. 

pilot and according to the duty to be per- 

formed. For combat practice a machine QyrOPLANE ON FLOATS 
gun camera forward, and for reconnaissance 

work a photographic camera aft are avail- JUST as Harold F. Pitcairn is the exponent 

able. Since the engineer has to provide all J of the Autogiro in the United States, 

this, and more, give great slruclural strength so E. Burke Wilford of Philadelphia is the 

yet keep within rigid weight limits, the de- loading worker in the Gyroplane field. The 

sign work is apt to cause many a headache. Gyroplane is a rotary airfoil craft, in which 

the blades rotate freely in the windstreara, 
with propulsion effected by the conven- 



^ Above and below at right: Two views of the Seversky training plane 

and (tactical work, with the full power of 


tional propeller. But instead of the blades 
being hinged about a horizontal pin and 
moving up and down, as in the Autogiro, 
the blades of tbe Gyroplane are hinged 
about an axis substantially parallel to the 
span, and feather or oscillate about this 
axis. 

Now the Gyroplane, for the first time, 
has been built on two floats. Our photograph 
shows the XOZ-1 float Gyroplane, which 
has been built for the Navy Department, 
and is undergoing tests at the seaplane base 
at Essington, Pennsylvania. It will be not- 
iced that the Gyroplane is provided with a 
fixed wing, which carries an important 
proportion of the load in cruising. At land- 
ing it is the rotor which takes up the 


the engine in use. There is great advantage 
in training Army officers through element- 
ary and advanced stages on a machine 
having the same general characteristics but 
with graduation in speed. The fourth class- 
ification of the Seversky is as a staff plane 
for cross-country work. A commodious bag- 
gage compartment is included, together with 
other equipment for long cross-country 
/.flights. 

Airplane design is one of the most fas- 
• cinating of the engineering arts. In military 
design, the engineer has, however, a large 
number of things to look after. Thus, in 
'' designing the SEV-X-BT, Chief Engineer 
Kattveli had to provide all-metal construe- 
tifin, multi-box wings, monocoque fuselage, 
ctjsh protector, and so on, and at the same 

t take care, of an immense number of 
series as specified by various branches 




318 


SCIENTIFIC AMERICAN 


MAY ■ 1937^ 



major portion of the burden. The specifica- 
tions of the XOZ-1 are as follows: Rotor 
diameter, 32 feet; rotor disk area, 800 
square feet; span of the fixed wing, 28 
feet; fixed wing area, 100 square feet; 
engine, Kinner R-5 of 155 horsepowei; 
gross weight, 2000 pounds. — A. K. 


World’s Frasi Extra- 
Fare Planes 

U NITED Air Lines, notable pioneers in 
American air transport, have now in 
service the world’s first extra-fare planes. 
The company has recently purchased a fleet 
of 28 Douglas DC-3 type, twin-engined ma- 
chines at a total cost ol 3,000,000 dollars. 
Ten of these splendid ships ate standard 
21-passenger day planes, eight are to be 
sleepers, and ten “Skylounge Mainliners” 
have been put into non-stop service between 
New York and Chicago, with an extra fare 
of S2.05. The extra fare is no doubt fully 
justified because instead of seating 21 pas- 
sengers, the extra-fare ships will provide 
accommodation for only 14 passengers, 
which makes a very substantial difference 
in payload. 

One of our photographs shows the very 
comfortable interior arrangement with swiv- 
eling chairs— reminiscent of Pullman prac- 
tice, hut better adapted to the bum.in 
anatomy. Other cabin features include 
china, silver, and linen for hot meal service, 
air-conditioning, steam-heating, sound- 
proofing, intra-plane telephone, and so on. 

The Mainliners have also considerable 
technical interest. They are the first air- 
planes to put into air-transport service the 
twin-row, 14-cyIinder Wasps which develop 
1150 horsepower. American air transport 
derives many advantages from military and 
naval aviation developments, The expense 
of developing new engines of such high 
power is enormous, but this is taken care of 
in experimental contracts for the Army and 
Navy ait services, and eventually the more 
peaceful branches of aviation profit thereby. 

It may be asked why constructors and op- 
erators always grasp at higher engine power 
when high speeds are already available? 
The answer is not only in the insatiable de- 
sire for higher speed on the part of the pub- 
lic, but also in the fact that higher engine 
power adds to safety. With only one engine 
in commission, the Mainliners can climb to 
9500 feet and sustain flight comfortably at 
this altitude. This means that the transports 
are immune to the effects of faOure of one 
of the two engines except in certain sections 
of the Rookies. 

The new machines are equipped for mul- 



tiple radio navigation and have constant- 
speed propellers, de-icers on wings and pro- 
pellers, and all other accessories available 
today. The following is an extract from the 
latest specifications: high speed, 212 miles 
per hour; cruising speed, 190 miles per 
hour; cruising range, 1500 miles without 
refueling; wing span, 95 feet; length, 6-114 
feet; gross weight, 12 tons; cabin 27Yi 
feet long, 6% feet high, 7% feet wide.— 
A.K. 

Synthetic Rubber 
Balloons 

I T would appear that Nazi Germany is not 
the only country seeking self-sufficiency 
for war purposes. Our own Army Air Corps 
is not forgetful of the necessity of Ersatz 
materials to replace those which might con- 
ceivably be cut off from the United States 
in a time of universal upheaval. Rubber is 
an imported material, and so we read with- 
out surprise that the Airniy Observation Bal- 
loon, Type C-3, which is undergoing service 
tests at Fori Sill, Oklahoma, is constructed 
of syntlretic rubber for the first time in 
lighter-than-air history. 

In making conventional balloon fabric, 
two plies of fabric— generally cotton — ^laid 
at oblique angles are “doubled” or made 
homogeneous by the interposition of rubber. 
This method ’ms not changed in the build- 
ing of the new balloon except that the syn- 
thetic product was substituted for natural 
rubber. Extensive laboratory and exposure- 
rack tests were made with the new covering. 
After eight months of testing it was shown 
that the synthetic componnd remained 


Left: The Douglas Mainlincr in ser- 
vice on United Air Lines, Below: In- 
terior of the plane. At left below: A 
telephone line permits communication 
between the stewardess’ kitchen and 
the pilots’ compartment 30 feet away 



stionger in tension. Also, the gas leakage 
which is 15 to 19 liters per square melei e 
surface in 24 hours for oidinaiy rubberizet'' 
cloth, was only one to three liters with thi 
synthetic material. Considering the price ol 
helium, gas leakage is often an expensive 
item. Furllicimoie, a diTiiiito liicieasc in life 
is expected ol the synthetic balloon. It would 
not be surprising if the Ersatz cover re- 
placed natural rublicr in iili our Iwlloons. 
war or no war.— /I. A’. 

Giant Press for 
Aircraft Construction 

HEN Glenn Curtiss, the famous avu 
tion pioneer, built his first airplane 
he used a hacksaw and hammer as his mar 
equipment— or so the legend runs. For man 
years airplane construction was mainly ■ 
matter of skilled craftsmanship. Today, a' 
metal construction and larger dimensions 
the aircraft have brought into play aim 
every device of the inauufacturing or pi 
ductlon arts. For example, the Lockhe 
Aircraft Corporation has recently put iin 
service one of the largest hydraulic press' 
ever built. The press, which will be us.^ 
for forming parts of metal fuselages A, 
wings in strong aluminum alloy, was %iii 
by the Farrel-Binniiighain Company, 'll an 
required live railroad cars for its traiiAspo 
tation to California. The press stands i-neai 



”... a pressure of 200Q tons . . 
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' 26 feet high and weighs 175 ions. With its 
me 38-inch ram and two 20-inch rams it can 
exercise a pressure of 2000 tons on the parts 
to be formed, while the hydraulic pressure 
in the rams is 2300 pounds per square inch. 
From the photograph it can be seen what a 
large clear space is available for operations. 
The stroke is 36 inches, the closing speed 
s 130 inches per minute, and the pressing 
.peed is from one to ten inches per minute 
lie contiol is remarkably simple. There 
ire hydraulically controlled operating valves, 
push button for starting or stopping the 
piotor, and two gages to indicate the pres- 
Hire on the rams.— ^4. K. 

Aeronautical Research 

T he Annual Report of the National Ad- 
visory Committee for Aeronautics siira- 
,-‘'iarizes splendid achievements m aeronaii- 
cal research and looks forward to even 
,reater activity in the future. Langley Field, 
the Committee’s experimental station, is at 
present undoubtedly the best equipped air- 
,raft research center in the world. But mov- 
ing pictures recently exhibited by the Insti- 
ute of Aeronautical Sciences indicate that 
Great Britain, France, Italy, and Germany 
ire following our lead energetically and in 
some respects are even ahead of us. We 
should not rest too complacently on our 
laurels!— .4. A. 



tfoRE Light-Weight Trains 

AN order for 52 light-weight, stainless 
steel passenger cars for the Atchison, 
'opeka and Santa Fe Railroad was recently 
. inoimced by the Edward G. Budd Manu- 
f 'tilling Company, 

The 52 cars, which will embody the newest 
, 'signs in railroad passenger equipment, 
ill include 30 passenger coaches, 10 dining 


transportation section 


cars, six club lounges and six club baggage 
cars. 

This order is in addition to the de luxe 
nine-car train which the Budd Company now 
is building for the Santa Fe in its Philadel- 
phia shops. This train will go into service 
soon as the “Super Chief” of the Santa Fe’s 
Chicago-Los Angeles run, drawn by the 
powerful Diesel locomotive shown in the 
photograph on this page. 

Super Tires 

T ruck tires designed for heavy service 
in the mining and construction fields 
where motorized equipment is used to move 



A six-inch passenger-car tire com- 
pared with a giant "earth mover” 

large quantities of soil and rock, have been 
announced by The B. F. Goodrich Company. 

The large tires, known as “earth movers,” 
will carry a maximum of 15,740 pounds per 
casing, or nearly eight tons; are mounted on 
13-inch rims; weigh 440 pounds; and are 
available in 12, 16, and 20 plies. The inner 


tubes for the.5e tires weigh more than 53 
pounds and the flaps 12 pounds. 

The new tire is now in use on various 
government projects, including the Califoi- 
nia All-American Canal, the Mohawk Dam 
in Ohio, Mississippi flood control, and in 
seveial strip-mining enterprises. 

Four of the Goodrich tires mounted on 
one axle will carry 60,000 pounds. The tire.s 
may be obtained with two types of tread, 
one for trailer uses on free moving wheels, 
and die other incorporating a super-traction 
tread for use in mud and soft ground. 

Marine Stuffing Box 

A n entirely new type of rubber lined 
. stuffing box for motor boat trans- 
missions, free from the maintenance or 
service problems of rigid or semi-rigid 
types, and giving greater shaft protection, 
smoother operation, and requiring no ser- 
vice or attention during the life of the in- 
stallation, has been announced by the 
Federal-Mogul Corporation. It is shown m 
our accompanying illustration. 

The Eqiii-Flex cushion stuffing box, the 
manufacturer states, is completely flexible, 
full-floating, self-adjusting, and self-lubri- 
cating. It reduces friction, minimizes shift 
wear and breakage, conserves power, 
muffles noise, cushions whip, absorbs shock. 




S INCE the summer of 1933, a total of 
3125 grade crossings have been con- 
structed or axe scheduled for immediate 
construction with federal funds adminis- 
tered by the Bureau of Public Roads. In 
addition, standard protection signals have 
been or wUl he installed at 1872 crossings. 

This combined elimination and protection 
nrogram totals 4997 railroad crossings and 


Smoother operation for motor boats 


dampens vibration, and is silent and trouble- 
free, it is claimed. 

It automatically compensates for all 
shaft misalignments, accommodates a total 
of 20 degrees angularity and from 'jio to 
% of an inch eccentricity without binding 
or excessive wear. 

The Federal-Mogul Corporation states that 
the new stuffing box is particularly suited 
to closely-coupled, flexibly-mounted marine 
engines, and is interchangeable with all 
standard inboard stufiiiig boxes and shaft 
logs. 


Five Thousand Crossings 
Safer 
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Above: Cleaning a locomotive with 
a high-pressute jet. Below: The 
cleaning unit in a portable form 



does not include an additional number from 
which travel has been removed by relocating 
highways. Construction costs, in large meas- 
ure, have been paid with federal funds, but 
the states and railroads have provided the 
rights-of-way and paid other incidental 
costs. 

Bureau traffic experts say these improve- 
ments afiord daily protection from the haz- 
ards of crossings to several millions of 
people. 

High Pressure Washing 

1 0C0M0TIVE cleaning must be thorough 
j to permit proper inspection, to facili- 
tate repairs and prevent deterioration. Also, 
proper cleaning improves locomotive ap- 
pearance. But — cleaning must be done effi- 
ciently and economically. 

A device for this work must primarily 
be flexible, permitting a wide range of 
water temperatures and pressures and the 
use of quantities of solvent. Such variations 
must he instantly and easily obtained for 
efficient results on varnished surfaces, rough 
parts, inaccessible parts, and so on. Next, 
the device must be simple to operate and 
maintain — durable and economical to use. 

The Sellers Hi-Pressure Cleaning Jet 
meets the above requirements with a com- 
pact, inexpensive unit that can be located 
anywhere that steam and water can be 
piped. 

The heart of the Sellers Hi-Pressure. 
Cleaning Jet is the mixing chamber where 
steam, water, and solvent are brought to- 
gether to form a thorough, uniform mixture. 

First, water from a water main or over- 
head tank is admitted to the mixing cham- 
ber. Next steam. In this chamber, the steam 
is condensed, giving up its heat and adding 
its velocity to the weight of the water, thus 
Wodiicing and maintaining a pressure in 


the initial steam pressure. At the same time, 
condensation of the steam produces a vac- 
uum in the mixing cliatnber which draws 
in the solvent from the supply tank below. 

It is the condensation and velocity of the 
fluid in the mixing chamber which causes 
a violent turbulent action, thus producing 
a perfect mixture of hot water and solvent. 
Furthermore, the mixture is maintained 
through the hose to the work. 

To facilitate economical operation, three 
convenient gages are provided, indicating 
at all times the steam pressure, jet pressure, 
and jet temperatiue. In addition, an indi- 
cating control on the solvent supply pci- 
mils setting for accurate regulation of the 
exact amount of solvent for various types 
of work, and likewise permits instant shut- 
ting off of the solvent when desired. 

To operate, the workman merely opens 
the water and steam valves until the desired 
jet pressure and temperature are reached. 
Quick visual indication is given by gages 
in front of the operator. Then the solvent 
needle valve is opened until the surface 
being cleaned shows the desired finish. A 
little experience will permit the operator 
to establish the correct position of the sol- 
vent valve for various classes of work, and 
he will set it automatically at that point. 

Fuel Injection Pump for 
Diesel Engines 

M EETING the demand for a dependable 
high-speed, solid-injection fuel pump 
for Diesel engines, The Timken Roller Bear- 
ing Company has just announced two sizes 
of multiple unit, integral cam-shaft pumps, 
one using a 4-9 mm range of plunger sizes 
and the second a 5-11 mm range. At present 
these pumps are being made for one-, two- 
and six -cylinder engines. 

As will be seen from the accompanying 
diagrams, these pumps are of the cam- 
operated, helical plunger type, the metering 
being adjusted at the factory and sealed. 
At the lowest position of the plunger, the 



cylinder receives a charge of oil from the, 
feed line, which is kept filled by a special 
feed pump connected to the fuel tank. De- 
livery of the fuel to the engine starts as 
soon as the piston covets the inlet port and 
ends when the upper helical edge of the 
annular gioove in the piston opens the over- 
flow or by-pass port on the opposite side of 
the pump cylinder wall, leleasing the pres- 
sure to the discharge line. The effective de- 
livery stroke ol the piston may be regulated 
by turning the piston in its cylinder nr 
barrel to vary the point of tlie delivery 
stroke in which the overflow port is uncov- 
ered. 

A featuie of these Timken pumps is that 
they are driven by constant velocity cams. 
Thus the delivery speed of the fuel entering 
the combustion chamber of the engine is 
maintained constant at a speed adapted to 
the rate of combustion, thereliy increasing- 
the engine efficiency and fuel economy. The 
deceleration portion of the motion comes 
late in the stroke, thus permitting the use 
of a lighter spring and reducing the spring 
load lietween the tappet and the cam. 

As these pumps must operate under pres- 
sures running as high as 10,000 pounds 
per square incli, and clearance between the 
plunger and the bore of the pump barrel 
is only .000030 of an iiicli, it is essential 
that the housing he specially designed to 
provide the necessary stiffness, for even the 
slightest deflertioii would affect the accu- 
racy of the iiiul. 

Vehicle Weight Law 
Barred by Court 

T he Sou til Carolina law limiting the 
weight of trucks to 20,000 pounds and 
their width to 90 inches has been declared 
by a Federal Court to be an “unreasonable 
burden” on interstate commerce, insofar as 
its application to arterial and federal-aid 
highways is concerned. Local roads and 
bridges on main roads were not included in 
the decision of the Court, which granted ih^ ! 
petition of motor truck operators, the Amer- , 
ican Trucking Association, Inc,, and the In- 
terstate Commerce Commission for a per- 






Lower left; New Diesel 
fuel injection pump. A- 
hove: Diagrams showing 
operation detailed in text 


manent injunction enjoining the state fiotai 
enforcing its law. ' 

The Court .stated in part : ; 

“Within the past decade there has been-t 
a great development of interstate commerce j 
by truck, and a corresponding change an(|’5 
development of industry in the southeasten/i- 
part of the United States based upon truck 
transportation. The market gardening indus- 
try, the textile industry, the fertilizer in- 
dustry and many others have changed in 
large part their method of doing business 
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ALEXANDER HAMILTON INSTITUTE 



A NEW PLAN OF EXECUTIVE TRAINING 


iOR sixteen months the Institute Staff has been working 
•arepare for this announcement. The results of fts work 
e this one of the most important, perhaps the most im- 
r tant, announcement ever made by the Institute, 
mportant to whom? 

Not to the average man, because he probably hasn’t any 
ore than a vague notion of what is going on in the world of 
;siness and doesn’t care much about it either. 

■ But to that smaller group of men who are the executives, 
,id coming executives, in American business this message 
/ill be of utmost importance. 

The next five years, even though they be years of pros- 
erity, will prove a more severe test of personal and execu- 
ive competence than any similar period in the past. Men 
i/ho want to win financial independence must meet a new 
let of requirements. There will be none of the indiscriminate. 


get-rich-quick prosperity of the last boom. A higher order of 
business knowledge, executive training, and understanding of 
the new rules of industry will be the price of better-than- 
average income. 

The Alexander Hamilton Institute is ready to prepare you 
for the test of ability and training which lies ahead. In each 
new business cycle during the past twenty-seven years, the 
Institute has developed and remodeled its Course and Service 
to meet the special needs of the day. Thousands of men have 
trained for executive responsibility and financial independence 
under the Institute’s guidance. 

Now again, the Institute, keeping abreast of American busi- 
ness developments, offers a NEW PLAN for executives and 
for those who will be executives-a plan built to meet the new 
conditions and to fit more exactly your personal requirements 
for growth and progress. 


For Men Who Set No Limit on Their Futures 
This Free Book Tells a Vital Story 


Ms new plan of executive business train- 
ing, the\lnstitute offers you the ideas, experi- 
mce, ancfl judgment of the most successful 
Dusiness men in America, formulated and or- 
ganized tcSj) put at your command the proved 
, irinciplesjand methods of modern business. 

Among',' the dozens of American industrial 
1 eaders whio have helped to build the Institute’s 
'^nrse and Service are Alfred P. Sloan, Presi- 
"t. General Motors Corp.; J. C. Penney, 
lirman, J, C. Pemiey Co.; C. M. Chester, 
irmaff,' General Foods Corp. ; M. H. Ayles- 
j'Th, Chairman of the Board, Radio-Keith- 
•*' Aeum; Clifton Slusser, Vice-President and 
'fctory Manager, Goodyear Tire 85 Rubber 

E y; J. S. Tritle, Vice-President, Westinghouse Electric 
sufacturing Company; Hubert T. Parson, Director, 
oolworth Co. ; Frederick W. Pickard, Vice-President, 
5, 1 , du Pont de Nemours & Co., Inc. ; Putnam D. McMillan, 
flce-President and Director, General Mills, Inc.; Paul M. 
Mator, General Partner, Lehman Brothers, New York Bank- 
te; Thomas J. Watson, President, lnterna|tional Bu sine ss 


Machines Corp.; David Sarnoff, President, 
Radio Corporation of America. 

If you agree that daily access to the methods 
and judgment of such men will guide and in- 
spire you, if you can appreciate the priceless 
opportunity of sharing their viewpoints and 
learning from their experience, then you will 
read “Forging Ahead in Business’’ with eager- 
ness and profit. The new edition of this famous 
book carries a message of vital importance to 
you. The coupon will bring your free copy. 


THE ALEXANDER HAMILTON INSTITUTE, 

107 Astor Place, New York, N. Y, 

Please mail me, without cost or obligation, “Forging 
Ahead in Business.” 

Name 

Business Address 


Position 
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Directory of 
Technical Services 


Technical Courses 

Elementafy and advanced chemistry 
and chemical engineering. Industrial 
courses in paints, oils, resins, varnishes, 
dyes, etc. ^25-100. Class (in N. Y. 
and Phila.) or via mail. 

FRANCIS WM. BROWN, Ph.D. 
Consulling Chemist 
3404 Baring Street Philadelphia, Pcnna. 


MANUSCRIPTS 

WANTED 

for bool; publicition. Send retuin nnstaee. 

Dept. 57— HOUSE OF FIELD 
521 Fifth Avenue New York City 


PERFORMANCE FACTS 

-the basis for good purchasing and sellitig 


80«i ST. and EAST END AVE., NEW YORK 


Authors, 


Writers, Speakers 

Technical and Scientific 
Subjects 


Your manuscripts, college 
theses, speeches edited and 
criticized for style and dic- 
tion; suggestions for rewrit- 
ing given; possible markets 
quoted — $1.00 per thousand 
words. 

Every manuscript “ser- 
viced” by two active editors 
of long experience, 

Speeches and manuscripts 
prepared or rewritten at spe- 
cial rates. House-organs ed- 
ited and proofread. 

Highest references 

Tech Editorial Service 

26¥EST40THSr.,N.Y.C. 


the use of trucks in interstate commerce. 
This tiaffic has developed transpoitation 
units of great efficiency designed to carry a 
inaximiim load with a minimum of burden 
or strain to the roads over which they 
pass. . . . 

“A large part of this interstate traffic, with 
all that it means to the life of the people of 
the southeastern part of the United States, 
will he virtually barred from the liighways 
of South Carolina, and a barrier will he 
erected not merely against the commerce of 
ihe stale, but also as against the commerce 
of sister states, if these restiictions are 
enforced. . . . 

“So far as safety is concerned, the evi- 
dence shows clearly tliat tlieie is less danger 
to traffic from the standard trucks of inter- 
state comnieice than from smaller trucks 
carrying a load for which they are not de- 
signed; and certainly there is not enough 
advantage in a 90- over a 96-inch width to 
justify the exclusion fiom an 18- or 20-foot 
highway of trucks of a width permitted by 
all other states of the Union.”— Ftrginm 
Highway Users Magazine. 

Sleepy Drivers Often 
Few Hours on Road 

W HENEVER the driver of an automo- 
bile falls asleep at the wheel long 
enough to cause an accident— and that is 
not very long— he will he lucky if he ever 
wakes up. A study of diiver-asleep accidents 
in a dozen states reveals that one out of 
12 hills somebody, and that one third of the 
time it is the diiver himself. 

A surprising fact developed by the Na- 
tional Safety Council and reported iiy 
Science Service, is that neatly half of tiie 
drivers who fell asleep had been diiving 
for less than two hours. A third of these 
drivers, however, had been without sleep 
for 16 to 20 hours, so that it is evident that 
lack of proper amounts of sleep rather than 
gruelling grinds at the wheel is responsible 
for a large number of these mishaps. The 
drowsy driver returning home from a late 
party is the most common victim of tlie 
highway nap, and he usually diops into 
slumber and oblivion at about two o’clock 
in the morning. 

Pedestiians need not worry too mucli 
about slumbering motorists because only 
2 percent ol fatalities involved the innocent 
iiystander. A case was found, however, of 
a pedestrian falling asleep himself, with 
equally fatal results. 

Motorists who have a hard time keeping 
awake at the wheel should get ofi the road 
immediately. Otherwise they will have a 
harder time ivaking up. 

¥hy Governed Vehicles? 

T here are now 1,500,000 motor vcliicles 
in the United States equipped with speed 
governors. It has been thought that gover- 
nors increase operating costs and retard 
deliveries, but the experience of the Gen- 
eral Electric Company has resulted in a 
favorable opinion of this method of curbing 
maximum trucking speeds. 

Approximately six years ago, an overnight 
trucking service was inaugurated between 
Schenectady and Philadelphia, a distance 
of 265 miles, with ungovemed high-speed 
trucks. Heavy trucks were driven at speeds 
up to 60 miles per hour, creating an accident 


inslructions were given lliat a speed oi 'to 
miles per hour should not he exceeded,^ 
excuses for greater speeds were made on the j 
grounds that lost time had to be made up. 
Such lost time was found to be the result 
of numerous stops during the night, which 
operators knew could he made up by fast 
diiving. 

Governors were consequently installed 
limiting speeds to 40 miles per hour, Main- 
tenance costs have been reduced, and road 
failures arc a thing of the past, Although 
90 percent of the 1.600,000 miles traveled 
have been in hours of darkness, only lour 
minor accidents have occurred, resulting in 
a cost to the insurance company of 242 dol-(j^ 
lars. Speed was sacrificed for safety and ‘ 
economy, yet scliedides were stabilized ant 
maintained.— A. /. Ihbbanl, Transetetion 
National Sajety Council. 


SKID-RESISTANT 

TN England, paving blocks of iron, 
rubber, and other materials have 1 
been produced with studs of various f 
shapes projecting above the mainfjg 
surface of the block, and it is claim- 
ed that a surface of this sort grips j 
the automobile tire like a gear and , 
prevents skidding. , 


Well, Some May Like 
THE Trip 

I NTERWOVEN lor centuries with the his- , 
lory of Paris in its most desperate hour.s, 
and immortalized to the world throiigli 
Victor Hugo’s “Les Miserahles,” the 700 
miles of sewers under Paris are a sightsee- 
ing novelty for tourists. I 

This extraordinary underground voyage,] 
made in boats over the black swirling wa-# 
ters flowing far beneath glamorous Paris^'l® 
proving of great interest to adveiitiiresoj,ji'' 
visitors looking for something different. Last ; 
summer, 1107 persons undertook the trip ! 
which starts at the Place de la Concorde and 
finishes below the Madeleine Church. j 
The vast sewers of Paris, one of the grffllY7 
engineering feats of the world, have ybeeii 
visited by comparatively few of the hwhdteds 
of thousands of visitors there, ^Sven to 
Parisians, this is one of the least known of 
sightseeing trips. ! 

Pennsylvania ; 
Electrification 

T he Pennsylvania Railroad now plans 5‘ 
completion of the electrification of its 
lines for both passenger and freight -service »•' 
east of Harrisburg, Pennsylvania, The pur- I? 
pose of this forward step is to promote bet- 
ter service to the public and increase effi-., P ’ 
cienoy and economy in operation. The re- !|! 
suits of the present electrification have f 
been so satisfactory to the company and the jit-,' 
public that, in order to secure the ftrfev - 
measure of benefit, the directors have Me aiC 
cided to complete the original electrificiiiijti''steriji 
program on its eastern lines as announced 
by the Pennsylvania Railroad in the fall his7 
of 1928. jn- 

The four-track main line is now eleotri- hi 
fled between New York and Washington, - '•‘■sa 
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Philadelphia and New York. It will require 
about 18 months to complete the new work, 
during the progress of which upwards of 
10,000 men will be employed directly on the 
project and a like number in the industries 
furnishing materials. 

The roadway construction work for the 
new electrification will be of the same type 
as that now employed elsewhere in the rad- 
road’s eastern electrified territoiy. It is 
known as the cross catenary type of con- 
struction and is based upon a system of 
overhead conductors held in place by an 
arrangement of flexible wires supported be- 
tween structural steel poles set in concrete 
beds beyond the outer edges of the track. 

The new work will involve the electrifica- 
tion of 315 miles of line and 773 miles of 
track. Upon its completion, the Pennsyl- 
vania Railroad system will have 2677 miles 
of electrified trackage, or 41 percent of tlie 
total electrically operated standard railroad 
track in the entire United Slates. 

(End of Transportation Section) 


Synthetic Resin 
Insulation 

A new resin made from polyvinyl 
chloride has rubber-like properties hut 
is said to be superior to rubber as an in- 
sulating mateiiiil for coveting electiic 
wires and cables. It is applied on a con- 
ventional nihber liihlng machine and le- 
qitires no curing, as doe.s uihber.— 0. H. K. 


If You Employ Servants 

E xamination of all domestic servants 
as a means of checking the spread of 
venereal and other communicable diseases 
was advocated by Dr. Chailes V. Craster, I 
health officer of Newark, New Jersey, at a 
conference on venereal diseases held by the 
U. S. Public Health Service. 

Such a health examination, which is com- 
pulsory in Newark, is aimed at protecting 
the entire community and not merely fam- 
ilies employing domestic servants. Examina- 
tions of special groups, such as domestic 
servants, taxi drivers, beauty shop operators, 
and barbers are, in Dr. Crastei’s words, “the 
spearhead of the attack on the venereal dis- 
ease problem.” 

As long as the servant with syphilis is 
undergoing treatment to make her non-in- 
feotious, the family she serves is in no dan- 
ger, Dr. Craster emphasized. He has found 
that domestic servants constitute a reservoir 
of venereal disease, and he suspects other 
such reservoirs exist in the other groups 
named. 

Among the first 10,000 domestic servants 
examined in Newark, 1900 cases of venereal 
diseases were found. Of these 1900, over 
half— 900— were not having any medical 
treatment at all. There were more cases 
among itinerant day-workers than among 
servants who lived in the homes where they 
were employed.— Science Service, 


In Fine Flavor 

TJ^HETHER food is eaten for nourish- 
W ment, or for the sheer pleasure of eat- 
ing, flavor is the magnetic influence which 
increases the quantity of food consumed, 
and favors a sufficient intake for the needs 


What do you know 
ABOUT Cigarettes? 

QUESTION I. Has the quality of tobaccos used any 
relation to cigarette mildnessf 

ANSWER I. It has some relation, biit it is not the 
prime factor. 

QUESTION 2. What, then, is the advantage of using 
quality tobaccos? 

ANSWER 2. The tobacco and the skill of its blending 
determine aroma, taste and burning qualities. 

QUESTION 3. Just what is mildness in a cigarette? 

ANSWER 3. The less irritating the smoke, the milder 
the cigarette. 

QUESTION 4. What causes irritation? 

ANSWER 4. Principally, an ingredient commonly 
used in the manufacture of cigarettes. 

QUESTION 5. Does Philip Morris use that ingredient? 

ANSWER S. No. By a new method of manufacture 
Philip Morris produces cigarettes without that ingre- 
dient 

QUESTION 6. Does that mean Philip Morris cigar> 
ettes are milder? 

ANSWER 6. Yes. Proved so by scientific tests.* On 
changing to Philip Morris, irritation of the nose and 
throat due to smoking cleared completely in the ma- 
jority of cases. 

QUESTION 7. Do Philip Morris cigarettes cure irri- 
tation? 

ANSWER 7. Philip Morris &. Company do not claim 
that Philip Morris cigarettes cure irritation; but they 
do say that an ingredient, a source of irritation 
in other cigarettes, is not used in the manufacture of 
Philip Morris. 

♦scientific AMERICAN, JUNE, 1936. 
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"UNVEILING THE UNIVERSE; 

Norton Wagner. Most profusely illustrated, comprehensive, and complete book 
on Historical, Descriptive, and Observational Astronomy ever published. The 
story of Man’s thousands years’ struggle to solve the mystery of Earth and Sky, 
to triumphantly end in Telescope and Spectroscope proven truths. 550 intensely 
interesting Ancient, Mediaeval, and Up-to-date Drawings, Portraits, Photo- 
graphs, and highly instructive non-technical text. Brief biographies of Coperni- 
cus, Tycho, Kepler, Galileo, Newton, founders of modern Astronomy and all 
subsequent intellectual progress. Its Solar, Lunar, Planet, Secular and Religious 
data are a mine of facts invaluable for Amateurs and Students, in the Home or 
Library. Mailed for only $1.00, plus 21c stamps. Order now before edition is 
exhausted. RESEARCH PUBLISHERS, Scranton, Pa. 


The Cambridge Science Shelf 



Now You May Secure the Entire Set 
for $12.50 


These seven popular hooks on 
science 

— eachjry an eminent authority 
— each giving a non-technical 
presentation of its subject 
— each a library requisite 


The authors of these books have 
themselves contributed to the 
greatest advances in the field. 
Their books keep you abreast 
of these discoveries. 

$12.50postpaid-SAVING22fo 


us, provided experience is lu'edcd and one’s 
better judgment is followed. Certainly, 
among the lower animals, where experience 
is relied upon and where convention is al- 
most unknown, flavor is a dependable guide 
to the selection of suitable food, in proper 
condition. 

Discussing this subject recently, the In- 
dustrial Bulletin of Arthur D, Little, Inc,, 
says that flavor is of vital importance to all 
producers and handlers of foods, so that 
they may ire able to deliver satisfactory 
goods to a flavor-conscious public. There is 
much uncertainty as to how flavor problems 
should be handled. Teas and coffees, on 
receipt in this country, are graded by pro- 
fessional tasters, whose word is final. Many 
other types of foods are commonly judged 
by juries or tasting squads. Some people 
believe that these types of inspection and 
evaluation should he extended to a wide 
variety of articles. Others feel that a suffi- 
cient guarantee of flavor is the good name of 
the producer, it being taken for granted that 
he will not neglect this essential phase of 
quality. Some producers certainly do not. 

There is a general groping for real stand- 
ards of flavor that may be applied fairly for 
all. Flavor considerations today may dom- 
inate executive action on matters of pro- 
duction, storage, and transportation of foods 
and beverages. The public appears willing 
to accept rich natural flavor as pinot that 
the food is right in vitamins, minerals, and 
other nutritive values. Actually, a packer 
frequently must select articles of much bet- 
ter than average quality in order to insure 
the fine appearance and flavor that is now 
commonplace. 

It is widely appreciated that flavor con- 
sists of a complex of sensations in which 
taste and smell predominate. Of these two 
senses, smell is tisually the more important, 
and, without realizing it, most of us judge 
food largely by its aroma. The aroma may 
pervade the atmosphere and bring forth 
high expectations regarding the food about 
to be eaten, and serves to advertise occa- 
sional foods such as fried clams, doughnuts, 
or popcorn. It may not be perceived until 
the food is actually in the mouth, where 
the warmth and moisture intensify the 
aroma, so that when it rises into the smelling 
area above and back of the nose, it is readily 
sensed. The sense of taste may be reinforced 
by condiments: sugar for sweetness, vinegar 
and lemon juice for sourness, and salt for 
saltiness. Bitterness, though not supplied 
by ordinary condiments, may be had in 
relishes, coffee, or beer. 

The texture of cereals, desserts, and other 
prepared foods, and even of natural foods, 
greatly influences the flavor, through the 
feel on the tongue or inside the cheeks. 
While eating walnuts, pecans, or avocado, 
one becomes very conscious of the value 
of texture, and also of oiliness. We detect 
flavor with our eyes also, to some extent. A 
mint jelly without green is only partly sat- 
isfying, and clarity and appropriate color 
are required in many desserts and beverages. 

During the past fall, notable conferences 
were held in Chicago, New York, and Wash- 
ington to consider better methods of grad- 
ing butter, eggs, and other important food- 
stuffs. Large and small groups worked to- 
gether to establish useful standards of qual- 
ity. The American Chemical Society held a 
symposium on flavor at its spring meeting. 
The present, burst of interest in flavor re- 
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The St.vrs in Their Courses, by Sir James Jeans 
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Plants— What They Are And What They Do, by A. C. Seward 
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^Manufacturers, advertisers, and purveyors 
to learn about this important yet difficult 
subject, so that they may be able to keep 
abreast of the steadily increasing interest 
in flavor on the pait of the American public. 


Public Works or Private 

S TUDY of the accompanying giaph, which 
is used through the courtesy of Engi- 
neeiing News-Record, will show a surprising 
fact. Much criticism has been generally 
made of the various pulilio works programs, 
the intent of such criticism being to show 



that there has been an alarming increase; 
while, on the other hand, much political 
capital has lieeii made of the fact that the 
Administration is spending money on pub- 
lic works. Both critics and hoasteis might 
ss well have saved their breath, if we are 
to believe the ligiires here. 

Both public works and private construc- 
tion through 1929 were high and then 
^ ilropped with the depression. Private con- 
struction has not regained its former vol- 
ume, which is to have been expected. The 
extraordinary thing is that, despite all the 
talk pro and con, public works also is still 
behind 1928, 1929, and 1930. At the end of 
x,J936 the estimate was 3,140,000,000, wliile 
m 1928 it was 3,480,000,000; in 1929, 3,2fi3,- 
000,000; and in 1930, 3,363,000,000 dollars. 

The answer is that public works are a 
permanent thing and there is no need for 
anyone to make political capital of some- 
thing merely because the public can be so 
easily deluded, 


Science In Advertising 



THBJtf: IS ONLY ONE ’WALDORr 


Its lowers, sharply etched against the sky, are modern 
as tomorrow ... yet its tradition of hospitality goes back to a 
grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of home. 


I N an editorial disciicsion ol the bills be- 
fore Congress for control of food, drugs 
and cosmetics, Industrial and Engineering 
Chemistry states that the industries most 
afiected by such improved laws seem “to be 
actually inviting someone to take charge of 
the situation, and the facts which science 
has to oiler or could ascertain continue to 
he ignored in many instances,” The editorial 
'jdecries the exploitation of science in bus- 
^Jness ballyhoo and cites examples. 

“Back in 1934,” the article said in part, 
“an advertisement caught our attention. This 
was in the field of cosmetics, and, appearing 
in a reputable publication, we thought we 
would, ask a few questions. Here was an 
, irradiated skin cream which offered the 


Its guests include the great ones of a busy world . . . 
and the quiet, unassuming people who make that world go 
’round. 


☆ 

THE WALDORF-ASTORIA 

PARK AVENUE . 49TII TO SOTH STREETS . NEW YORK 
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YOUR HEALTH 
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'^HYGEIA, The Health Magazine is published by the 
American Medical Association to keep you posted on 
the vital topic of your health. Its articles and stories 
are written by authorities. They are accurate. They are 
interesting. HYGEIA abounds in photographs and 
drawings which tell a fresh, appealing story, Everyone 
can enjoy and profit by HYGEIA’S timely health in- 
formation, stories, poems, and pictures. They appeal 
to parents, business and professional men, teachers, 
^^^^students, and youngsters. 


“Answers To Popular Health Questions” is a 64-page 
booklet of intelligent answers to questions almost every- 
one asks about health. For example: What is the cause 
and treatment of dandruff? Are cosmetics generally 
harmful? What is Asthma, and what causes it? What 
is the best humidity to maintain in the home? What 
causes excess perspiration, and what are steps to take 
to prevent it? How should one care for dry skin? What 
is a neutral soap? What are the symptoms and causes 
of ulcer of the stomach, and how may it be cured? All 
these and many other interesting questions are authen- 
tically answered in this hook. See order form below. 


HYGEIA, Always A Reliable Source For Time- 
ly Material On : 


0 Diet, Exercise, Reducing, Motherhood, Infant 
Care, Sex Education, Child Training, Mental 
Health, Health Teaching, Disease Prevention, 
New Medical Discoveries. 


AMERICAN MEDICAL ASSOCIATION 

535 North Dearborn Street, Chicago, Illinois 



^ You may enter my order for the 6-month introductory subscrip- 
tion to HYGEIA, and send me the premium booklet, “Answers 
To Poptdar Health Questions.” Remittance of $1.00 is enclosed. 


Name 

Address. 


■.lowly, gently, safely applying tiny rays to ‘ 
one’s skin all night long. It has requited 
some time to reach the end of this story, 
blit we found the manufacturers only too 
anxious to get to the truth. It now develops 
that the irradiated cream did give the effect 
of ultra-violet rays on photographic plates 
and, in the enthusiasm of that discovery, 
the advertisement was bom hut was soon 
discontinued when a reputable investigator 
found that, on the evidence of carefully 
conducted experiments, there was no radi- 
ation of any significance and the process 
was abandoned. That, of course, is to the 
credit of the manufacturers and no dou!)t< 
when another idea is brought to them, the! 
lesson having been learned, the investiga-^ 
tion will precede, rather than follow, the 
advertising. j 

“In the spring of 1936, another cosmeticj 
preparation came to our attention in a fullk 
page advertisement with an illustration itt| 
gilt. The attractiveness of gold was evi- 
dently being employed, but imagine our 
surprise to read that this new cream had 
been blended with pure gold, that science 
had transformed gold into an astonishing 
form, soft and pink, that cleanses and ref 
vitalizes skin tissue to exquisite lovelinep# 
That, of course, was interesting, but how 
about this? ‘Every atom of this new live| 
gold canies a negative impulse of natiual 
electricity. This negative electricity attracts 
the positively charged impuiities deep in 
skin pores. Eveiy trace of dirt is drawn 
away, leaving your skin marvelously fiesli 
and clean.’ We had visions of those early 
experiments with the magnet drawing iron 
filings around the table and were inter- 
ested in getting at tlie. tiuth of this new ap- 
plication of colloidal chemistry. 

“After some correspondence, we had i 
analyses made and this cream was found 
to contain approximately 0.015 percent of 
gold. Its charge is negative but it is appar- 
ently stabilized with soap as a protective 
colloid. Thus, the gold with the adsorbed 
soap micelle as a protective coating woul« 
be negatively charged and the properties or 
the gold sol protected by soap would be, 
not those of a gold sol, hut those of a soaj 
micelle. It has not been explained to nt 
why the colloidal gold does not react with 
the ointment base, nor do we know what lM 
magnitude of the electrical charge must Be 
to yank the organic debris out of the pores 
of the skin, nor just why the embedded ■ 
debris does not pull the gold in after it, 
rather than having the reverse phenomenon 
occur. 

“We are told that some further investiga- 
tions give reason to believe that the cream 
we have been discussing may act as a mild 
skin stimulant, increasing the activity in a 
way to promote a cleansing action, but that 
is a very different statement from the pub- 
lished advertisements to which we have re- 
ferred. 

“It is doubtful whether any of the cases 
we have cited— and there might he many., 
more— deal with preparations that are ac- 
tually harmful to health, although as is 
well known, the cosmetic field is not without^, 
its examples of horribly toxic preparations! 
We simply object to the prostitution of 
science as an aid to obtaining a five dollar 
bill for a product which, including the jar, 
may have cost a quarter. We frankly are 
skeptical that there is any cosmetic prepar- 
ation, admitting that we have tried none of , 
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young,’ ‘revitalize withered cells,’ ‘restore 
youth to the complexion,’ and do those 
other dungs that are so much desired in 
some quarters. Is it not strange how so 
many can be talked into believing the im- 
possible? It appears to be clearly a case 
where, if people will not protect themselves 
from exploitation, the authorities must do 
the job for them. Far more serious cases 
might be di.scnssed, but even in this big 
business of cosmetics common decency de- 
mands close adherence to the truth and 
some effort to produce and supply mate- 
rials that can be sold on demonstrated merit 
and backed by scientific data that can be 
accepted as sound and authoritative.” 
~D. H. K. 

Hardness of Diamond 
Proved in Industrial Use 

T he diamond is generally accepted as 
the “hardest maleiial known.” Just how 
haid this is in comparison with other sub- 
stances (hardened tool steel, for example) 
is seldom realized. The recent production 



Diamoitd, pointed boring tool 


recoid of an industiial diamond in use in a 
Detroit automobile plant provides a dra- 
matic demonslralion of this hardness and 
wealing quality, 

The tiny point of an industrial diamond, 
weighing less than one carat, used in a dia- 
mond lioring machine in taking the finishing 
cut on the wrist-pin holes in aluminum alloy 
pistons, removed a chip or thread of metal 
90n0 miles long licfure it required le-point- 
ing! The total length of the hole bored 
ihroiigh tlm pisLon.s, if the pistons were 
placed side by side, would be 12 miles! This 
too] removed 926 feet of metal per minute. 

This feat is the more impressive because 
(a surprising fact to most people) this pis- 
ton alloy is actually more abrasive in char- 
acter than ferrous metals— iron or steel. 

Moreover, the diamond is not worn out 
even after tliis period of use. Only its tiny, 
Imt extremely accurately sliaped point is 
worn, It requires only ro-lapping to the cor- 
iccl radius to prepare it for a .similar period 
of production lile. 

“Winter Overcoat” 

Boosts Cotton Yield 

A FIVE-ACRE field near Rome, Georgia, 
yielded one half bale of cotton per acre 
in 1932; two bales per acre in 1936. In the 
intervening year.s, the owner, J. S. Cutton, 
planted a cover crop of legumes each win- 
ter. The legumes provided a “winter over- 
coat” for his field, that otherwise would have 
been exposed to the rains, according to the 
Soil Conservation Service. They also fixed 
nitrogen in the soil and made it capable of 
supporting a heavier growth of cotton. He 



hwis 

NEWS? 









Perhaps the most striking distinction of The 
Christian Science Monitor is the way it ap- 
proaches and treats the real news of the world, 
j Monitor does not choose the news . . . 

.'w reports it in the perspective of its signifi- 

L- ,... « caiiee— reliably, readably, discerningly. Ignor- 

^'4HhW » nothing important, it concerns itself pre- 

WHKK I eminently with the constructive, the clean. 

J the beneficial. Impersonal, impartial and oh- 
nHH| ^ jective, it provides the raw material out of 

M which sound opinions may be formed. 

^ Id reporting crime, the purpose of the Mon- 
m to crime hut to conditions 

s underlying crime . . . not to eater to emotions 
of readers but to serve their knowledge, so that 
all may exert a constructive influence in check- 
ing crime and maintaining law and order. 

In assessing and criticizing the news, the editorial page of the Monitor 
serves the intelligence of its readers with thoroughgoing depen daljility, 
based on political and financial independence. 

Thousands of persons are looking for just such a paper. If you are among 
them, why not take advantage of the trial subscription offer below? 
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“File it and Find if 

Do you wish to preserve your loose 
record sheets of value, prevent them 
from being lost, torn or soiled and 
have them in handy book form for 
quick ready reference and always in 
good condition. 

Many hove chosen the Common 
Sense Binder for this purpose, 



Your sheets can be bound neatly and 
compactly in handy book form in the 
Common Sense Binder (and if so desired 
sheets can be taken out again). A single 
sheet can be bound as well as any number 
up to 500 sheets. 

Binder is light in weight and never 
thicker than the bulk of sheets inserted, 
economical in storage space, no outside 
metal parts. 

Insertion of sheets fakes oniy a few 
seconds. 

Binder to hold sheets size 1 1" * B'/z" sent 
postpaid in United States for $(.00. 
Money refunded If not satisfied, 

We cmy SO stock sizes to bind sheets from 
pocket size to newspaper size 

ASA L. SHIPMAN'S SONS 

EaiABusHBB 1837 
<5, N*W Yoild N. y. 


Its fertility, and conserved moisture. His 
1936 cash income from the held was 740 
dollars. If his 1932 crop had been sold at 
1936 prices, he would have received 185 
dollars. 

More than a half million acres of crop- 
land in the cotton belt will be covered with 
legumes throughout the winter months, as 
a result of the programs of the various state 
experiment stations, the Soil Conservation 
Service, and other agencies advocating this 
practice. 


SWIMMING 

AUTHORITIES say that swim- 
ming is one of the best reduc- 
ing exercises while at the same time 
being a good exercise for building 
up underweight bodies. This is ex- 
plained by the fact that swimming 
tends to develop the body uniform- 
ly, so that it works both ways — re- 
ducing or increasing weight as the 
body may require. 


Protective Wrappings 
For Fruit 

P ROTECTING fruit on its way to maikel 
by wrapping in paper has long been 
practiced, and lor years it has been sought 
to impregnate this wrapping with a mate- 
rial which will prevent spoilage by mold. 
Experiments have shown that iodine (see 
page 271, May 1936 Scientific American) 
is useful in this respect were it not for 
the fact that it may stain the fruit. Diphenyl 
has been foimd much more satisfactory for 
oranges and grapes, which it keeps quite 
free from mold. The slight odor from 
diphenyl is not imparted to oranges or 
grapes, but even the trifling amounts of 
this compound necessary will injure ba- 
nanas and apples. Benzoic acid and several 
of its derivatives, as well as a number of 
essential oils, have little or no value as 
shown by experiments conducted in Eng- 
land.— D. H. K. 

Insect Heartbeats Basis 
or Poison Test 

I ARGE, clear pictures of insect heartbeats 
j made by a delicate photographic meth- 
od recently devised by Dr. J. Franklin 
Yeager, of the United States Department of 
Agriculture, make it possible to compare 


the behavior of the heail helore and after 
contact with any one of the substances that 
look promising in the Department’s per- 
severing hunt for better insecticides. The 
new method also makes it possible to learn 
more about the way in which the insect heart 
mechanism operates and to gain physiologi- 
cal information that will be helpful in the 
search for better ways of controlling insect 
pests. 

Heartbeat records have been obtained 
from the cockroach, a useful experimental 
insect that serves the entomologist in some- 
what the same way that the white rat or 
guinea pig serves the zoologist. To obtain 
a record, the entire back of the insect, with 
the tiny heart — too small to handle easily 
alone— attached, is dissected from the anes- 
thetized roach and placed upside down in a 
beeswax receptacle. The heart tissues ate 
kept alive with a salt solution that acts as 
artificial blood. 

The experimental equipment used is 
amazingly delicate. With a human hair, at- 
tached at one end to the heart and at the 
other end to a tiny glass lever, every motion 
of the heailheat is passed on to the vertical 
arm of the lever, stained to make it opaque. 
A strong beam of light turned on the lever 
passes through the lenses of a powerful 
microscope and is then projected into the 
eye, or slit, of a special camera. A moving 
roll of photographic paper in the camera 
registers the fluctiialions of the greatly mag- 
nified shadow cast by the opaque arm, the 
movements of wliieli correspond exactly 
with the heart movements. The developed 



Adding nicotine to the salt solution 
which covers an exposed insect heart 
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SOUL 

OF A 

WIRE 

ROPE 


Take two pieces of wire 
rope, identical in grade and appearance. 
One will far outlast the other because it 


Close-up of a roach with its heart exposed for experiments with insecticides 


contains a great “intangible something” 
—an element that cannot be stated in 


^photographic paper forms the heartbeat pic- 
tures, or “ffiechanocardiograms.” 

Analyses of the mechanocardiograms al- 
ready made show that, in general, the insect 
heart contracts, relaxes, and rests, much as 
does the human heart. Unlike the human 
heart, however, the insect heart often ex- 
pands slightly and suddenly just before it 
contracts. The significance of this “preoys- 
tolio notch” has not yet been determined. 

'When nicotine is added to the salt solu- 
tion, the pictures show that the heart loses 
its ability to relax. As more and more nico- 
tine is added, the heart relaxes less and 
less until finally it ceases to relax at all 
and, in a contracted state, stops heating. 


OYSTER 

U OUR feet by three feet ate the 
dimensions of the biggest oyster- 
shell in the world which, in fact, is 
a fossil recently dug up in the Big 
Bend National Park area in western 
Texas. 


Aspirin, Generally Safe, 
Hits Hard at Sensitive 
Persons 


aiEN a person is sensitive to as- 
pirin, he is violently sensitive to as- 
pirin. And when he isn’t, he isn’t. 

From the Mayo Clinic, Rochester, Minne- 
sota, comes a report of hypersensitivity to 
this familiar and ordinarily iniiooiious drug, 
involving 62 cases. All one of these persons 
needs to do is to swallow a five-grain as- 
pirin tablet. In from ten minutes to two 
I'ours, dreadful things begin to happen. 
Asthma in an alarming form is the most 
frequent and serious type of reaction. 
■ Other people get terrible sneezing fits and 
’-ifieir noses stop up. Some have “giant" hives 
^nd others break out into a rash. Some per- 
sons’ faces swell until their eyes are closed. 
Others get severe cramps in the abdomen. 
Still ethers develop great purple splotches 
on the skin. "Women are more sensitive to 
the drug than men. Everyone who is upset 
by toproip seeins to have a personal or family 

■iiliiliiiRLlilillirrnr witk iierlimn uta 


along with the asthma they have nasal 
polyps, it goes hard with them indeed. 
Patients such as these have been known to 
die following a dose of aspirin. 

If an individual knows he is sensitive to 
aspirin he can avoid it, and he wrU alter 
one attack of any violence. But the presence 
of acetylsalicylic acid, its scientific name, 
in many “patent” medicines makes them an 
unsuspected source of danger,— Sdence 
Service. 


Cranberry Emulates 
Jumping Bean 

B efore a cranberry is shipped it must 
prove its vitality and fitness for market 
by bouncing over a barrier. This is the way 
the berries are graded. Those that have de- 
cayed or otherwise deteriorated will not 
bounce when they are allowed to drop a 
short distance. All grading is done by ma- 
chinery and the berries are given about four 
chances to bounce over the barrier. 


Aerogel 

J ELLIES of such typical materials as agar- 
agar or gelatin are composed of a felt 
of minute fibers plumped out by water, 
which is held tenaciously in this fine net- 
work by capillary attraction. When a jelly 
dries down, the felt collapses to a film, but 
this can usually swell up again to the orig- 
inal volume if soaked in cold water. Several 
years ago, Professor Kistler of the Univer- 
sity of Illinois devised a process whereby 
the water ol a jelly coidd be displaced by 
a liquid such as alcohol, leaving the jelly 
mass in its original volume, and then by 
converting the alcohol carefully to a gas, 
leave the felt in the xmcollapsed condition. 
This pitlilike form which is called “aerogel” 
can be secured not only with the jeUies 
noted above, but also from the jellified ox- 
ides of silicon, iron, nickel, tin, titanium, 
aluminum, and other elements. The aerogel 
of silica under the name of “Santocel” is 
now available for commercial use, and its 
producers are seeking practical applications. 

Silica aerogel comes as a powdery mass 
of extreme lightness, soft and compressible. 
Bulk weights are four to ten pounds per 
cubic foot. If kept dry, it is a good insulator 
Ua Wn (nr Thermns hnttlc.q. 


metallurgical or mechanical terms. It is 
the “soul” of the rope. 

It originated with the found- 
ers of the Broderick & Bascom Rope Co., 
sixty-one years ago. They instilled it into 
their descendants, their engineers, the 
entire staff and mechanical force. 

Today that “intangible 
something” is the soul of every rope this 
company manufactures. It made Yellow 
Strand a super-rope, famous wherever 
wire rope is used— mines, construction, 
road building, excavation, factories. 

“Flex-Set” Preformed Yel- 
low Strand is this same super-rope with 
the wires and strands shaped during 
manufacture to the helical form they oc- 
cupy permanently. Preforming makes the 
rope limp and tractable, practically pre- 
broken in, easy to handle and install, re- 
markably resistant to kinking and fatigue, 
longer lived under severe conditions. 
Thus, mechanical ingenuity has been 
combined with this invaluable element to 
make a great wire rope greater. 

Every user of wire rope is 
invited to form an intimate acquaintance 
with “Flex-Set” Preformed Yellow 
Strand, and learn how to keep his costs 
down. 



BRODERICK & BASCOM 
ROPE CO. ST. LOUIS 
Branches: 

New York, Chicago, Seattle, 
Portland, Houston 

Factories: 

St. Louis, Seattle, Peoria 
n-iTOi 


“FLEX-SET” PREFORMED 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


E give the entire space this month to 
20" Pyrex mirrors and to the “Twenty- 
Inch Club'' of which all automatically be- 
come members when working on these new, 
standard 20" disks, unless they can give 
good reason for escape. The first letter is 
from the Gemini twins, Edward P. Wool- 
cock and W, E. Lester, respectively Sec.- 
Treas. and Pres, of the Amateur Telescope 
Makers of Long Beach, 319 Hermosa Ave., 
Long Beach. Calif. 

“TN the March issue of Scientific American 
Xyou mentioned your hope of hearing 
from those who are grinding 20" Pyrex 
mirrors. Here is our hid for membership in 
the Twenty-Inch Club. 

“We received our solid disk on January 
9. The disk weighs about 125 pounds and 
is slightly over 4" in thickness. The raw 
slug had 34 flat sides where the ceramics 
used in the mould had joined to forni as 
nearly a circle as passible. One side of the 
disk was marked with grooves, indicating 
that it was apparently the bottom of the 
disk when cast. The other side had several 
large surface bubbles mid was far from 
being fiat. Unlike the smaller Pyrex mirrors, 
which are smooth and transparent, the 20" 
disks are more frosty or opalescent and 
do not have as much amber tint. 

“We anticipated lots of labor before we 
tackled actual work, and our beliefs were 
weU founded. The large disk was a good 
deal harder than the smaller sizes. Carbor- 
undum is a good abrasive for plate glass or 
even small Pyrex mirrors, but it breaks 
down too fast when grinding the harder 
type of Pyrex, We spent many hours trying 
to face our disk with silicon carbide and 
aluminum compound abrasives. We had 
fair success using cast-iron filings, Crushed 
Steel, however, proved to be the best bet in 
grinding. It does not break down, cuts four 
times as fast as Carborundum, makes one 
tenth the mess, can be used over and over 
again (one wash and it’s as good as new), 
grooves more than it pits, and above all it 
is practically as cheap per pound; because 
it can be used over and over, it is actually 
much cheaper than any other abrasive for 
this type of grinding. 

“We rigged up a vertical spindle to ro- 
tate the disk as it was being ground. An 
iron plate fastened to the spindle, with 
three roller bearings to take tbe weight of 
the mirror, constituted onr grinding ma- 
chine. Wdth a rotating speed of 30 r.p.m., 
we used a flat, 12" cast-iron tool weighing 
75 pounds. This tool was used for facing 
both sides of the disk, and was later turned 
to curve and used to hog out the center of 
the mirror, Because the edges were so un- 
even, we decided to grind the disk to a 
circular shape and remove the 34 little fiat 
edges. Two parallel, 4" wooden rollers 
mounted on a 2 by 4 frame and swung over 
a rotating, horizontal iron plate, made up 
our edging machine, [A sketch was submit- 
ted but could not be reproduced. The prin- 
ciple is the same as iown in “A.T.M.,” 
fourth edition, page 135— if the separatfom 


of the larger disk, and therefore its bearing 
on the rotating plate, would be variable at 
will. — Ed.] By spinning the mirror over the 
rollers by hand, and by feeding No. 60 
Crushed Steel between the iron plate and the 
edge of the disk, we were able to true the 
mirror edge in about five hours. 

“We have spent about 15 hours a week 
working on the mirror. In 6 weeks, or 90 
hours, including time for adjustments, tests, 
experiments, and so on, we have accom- 



Castoc and Pollux with mirror 

plished the following results: The mirror 
has heen faced on both sides, and the edge 
lias been ground into a perfect circle. We 
have hogged out the center of the mirror, 
and we are smoothing the curve by hand, 
using a 1" thick, full sized plate glass tool 
and No. 60 Crushed Steel. We tried a mar- 
ble tool, hot it was too soft. Polishing will 
probably be done by machine and figuring 
by hand. 

“Let’s hear from the rest who aie making 
20’s.’’ 

T he two workers having omitted to de- 
scribe the machine shown in their photo- 
graph, we asked for more data and received 
the following, dated two weeks later: 

“We have been working steadily at the 
job, and wc are now just about ready to 
enter fine grinding. Like all TNs, we 
changed our minds several times about the 
focal length. At first we thought we would 
make it f/l, hoping lor ease of grinding and 
figuring. The mounting dilEculties of a long 
focus mirror did not bother ns as much as 
the fact that we wanted an all-purpose mir- 
ror if possible — one that could be used for 
nebular, planetary, and photographic work. 
We finally decided to make the focal length 
//5. With this focal length we can get a rich 
field for studying faint nebulae, a good light 
fur photography and, by using it as a non- 
perforated Cass, we can have sufficient pow- 
er for planetary studies. 

“You asked for a little more detail on our 
grinding machine. It is hardly worthy the 
name of machine. Basically it is only a ro- 
tating vertical spindle with' an iron plate 
on t op fo r h oldin g mirror. The bear- 


ball bearings. These hearings are strong 
and steady and, although they support the 
weight of the rotating mirror, there is no 
side play during grinding, A 14 h.p. motor 
with a 3" V pulley drives a 5" pulley on a 
shaft— on this same little shaft (Sears Roe- 
buck polishing support) there is another 
3" V pulley which drives a 14" pulley 
mounted on a pipe shaft and supported by 
2 by 4 wooden bearings. A 21/3" flat-belt 
pulley is also mounted on this shaft, and a 
2W flat belt connects this pulley with a 12" ( 
flat-belt pulley mounted on a 1" vertifisr 
spindle which supports the mirror. 

“We have no mechanical device for mov- 
ing the tool across the mirror. The 2 by 3 
braces and many wooden braces which you 
see slung across the table are merely sup- 
ports to hold the tool. Our 12" cast-iron 
tool has a 114" hole in the center. We| 
plugged this with a handle from an old' 
shovel. The handle then stuck up about 10". 
A %" hole was bored through this handle 
and a steel rod was passed llirougli. This 
rod served to keep the tool from twisting, 
yet provided a means for sliding the tool 
back and fotth across the mirror. 

“After having ground tlie edges with 
Crushed Si eel, as explained in our last 
letter, we fine-ground the edge with 220 
and 280 Carborundum. A piece of thin sheet 
metal was mounted as a band around part 
of the minor’s circumference. One end of 
tills tin strip was fastened to a board and 
the other end was kept taut and snug 
against the edge by means of a spring. As 
the mirror rotated, we painted fine Car- 
borundum on the edge, With this simple 
device we put a fine finish on the mirror’s- 
edge in less than one hour. This little time- 
spent on finishing the edge improves the 
mirror’s appearance many times. 

“After liaving roughed out the mirror to 
an approximate //8 on the machine, we have 
since been grinding by hand on our plate- 
glass tool. Using Crushed Steel, we were' 
able to take the focal length down to //5 
with comparatively little trouble. At first 
two of us pushed the glass across the tool, 
but later we found that it was rather easy 
for one man to handle the job. So now we 
each take a ten-minute try at grinding, al- 
ternately with a ten-minute rest period. 
With this method we can grind for a much 
longer period and with less fatigue. Wo 
are having such good success with hand 
power, in fact, that we may not resort to 
the maoliine again, except possibly for some 
preliminary polishing. The machine, how- 
ever, was indispensable or almost indis- 
pensable when truing the rough blank, edg- 
ing, and hogging out, 

“Incidentally we have taken several feet of 
motion pictures showing our crude but 
effective method of attack on the 20" disk. 
Someone might be interested in viewing tbe 
action.” 

T he rest of the Twenty-Inch Club ap- 
pears at present to consist of C. R, 
Tinsley, 3017 Wheeler St., Berkeley, Calif., 
whose job we described in the February 
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Walter L. Monre, Coral Ridge, Ky.; Lew 
Lojas, 1510 White Plains Road, New York; 
and Amos H. Hull, Escuela, Ariz,, but we 
don’t know at present writing (March 16) 
how the three last-named of these members 
are making out. There are probably other 
workers on 20" Pyrex disks, cither the solid 
variety (less expensive) or the waffle variety 
(more expensive, being replicas of the 200" 
disk), bat we hope these comments will 
smoke them out. With these disks purchas- 
able at reduced rales, in clubs of six or 
more, there is likely to be. quite a future 
development in 20" telescopes and an inter- 


iiiTCii mmi WAGDM m a iStak 

with a TINSLEY Reflecting Telescope ; OR make one of your own 
with our Quality Materials at lowest possible prices; Instructions 
and Advice free — ^the more you ask us, the better we like it. 

Kits of Pyrex or plate ; Eyepieces ; Mountings ; Castings and Parts ; 
Books; Star Maps. 

Parabolic Mirrors ol Pyrex, 4" to 20", aluminized and fully 
GUARANTEED. 

Send 6c for 32-page fully illustrated catalogue. Our prices are 
better^ our choice laiger. 

TIIVSLEY LABOIlATOfllES 

3017 Wheeler Street Berkeley, California 




The machine — overgrown spindle 

ehliiig one al lluit— especially when it comes 
to the iiuiimtings. 

¥ £ sent the two preceding letters to 
Everest, who returned them with 
comments on his 20" disk— which, by the 
bye, was given him for Christmas by Mrs. 
Everest (Wives! Buy your husbands 20" 
disks, and you will then know they are 
safe and at home.— Adv.). Everest wrote: 

“Been puttering around with the 20". 
Weighs 115 pounds, less a couple of pounds 
of bubbles. Hogged her out to an //5 curve, 
200" R/C. This meant Vi" deep in the cen- 
ter, and the removal of over three pounds 
of the hardest glass I ever worked on. Took 
nine pounds of No. 50 Carho, ten hours hard 
labor, and gallons of sweat. 

“She was roughed out with a washer tool, 
which is about four times faster than a 
glass tool. This is made by cementing large 
iron washers over the face of a glass tool 
having the proper radius of curvature. In 
this case it was a I 2 V 2 " Pyrex blank which 
had been used for an //8, 121 / 0 " mirror, 
200" R/C. The washers wear very little, give 
the fast action of the channeled cast-iron 
tool, and can he knocked off for the fine 
grinding, where glass-to-glass gives slower 
hut much smoother action. There is a little 
trick to getting them on with a uniform 
film of pitch. Tliis is accomplislied by drop- 
ping them into a pan of pitch and bringing 
them up to almost the boiling point. The 
tool is cleaned with turpentine, placed face 
up with the handle down in the milk bottle 
[See “A.T.M.A.,” page 43.— Ed.] and 
the washers hooked out of the hot pitch one 
at a time and placed in position. If hot 
enough, most of the pitch runs off and the 
balance of the surplus is squeezed out by 
pushing around in 14" circles until the 
pilch is nearly set after placing on the tool. 
This pushing around also gives them a 
better toe-hold. I always start by putting 




To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT:— glass, abrasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS ^5.00 

A suitable EYEPIECE:— positive, achromatic . , ^4.00 


A really accurate oi 
distortjons which 
ror) 


i-inch PRISM (inferior prisms introduce 
urn the definition of even the best mir* 
. .. ^ 6.00 


With these, and patience and intelligence, you can make ; 
REAL ASTRONOMICAL TELESCOPE. 


JTe will Qho answer your questions and test your mirror. 

These services are free. Write /or our price list of supplies. 

JOHN M. PIERCE 11 Harvard St,, Springfield, Vermont 


MIRROR OlRrFnS 

Comnleti with 2 ginss disns, correct thickness, abra- 
sives. tcmiiereii bitch, rouge template, instructions, etc. 
Finest quality guaranteed, t", $4,00 

PYBEX KITS ns above. 6"— $6.00; 8"— $0.00 

PYREX MIRRORS 

Made to order, correctly figured, pol- 
ished, parabolized and aluminized. Writ- 
ten guaiantee. Prices upon request. 

We do polishing, narabelicing and alnminiting. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
r'-$2 75; I'A"— $3.75; IVj"— $4.50: 1%"— $« 

Prisms, experimental, i"— $1.75; IV."— $2; I'/c''— $2.25 
RAMSDEN EYEPIECES-dncst nuality lenses 
in brass mountings, standard I '/a" diam. 

'/a" or '/c" F.L $4.00; I" F.L. . $2 50 

44" F.L. 3 lens eyepiece stand. I'A" dia. $3.00 
KELLNER 3 Ions orthoscopic eyepiece I'/j" F.L. $4.00 
CELLS, aluminum, adjustable, 8" — S8 ; 6" — $5. 


114 " dia. special 'JAU.UW 

FREE rnfoloj TclcMspes, Jltirrosropcs, Biiioculnu. 
etc. Insit ttclmn /m Trlr-sropc ilnltnn. 10c. 

PRECISION OPTICAL SUPPLY CO. 
loot E, 163td Street New York City 


NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

witli gi eater resistance to iiiechamcal abra- 
sion and umfonnly superior in reflectivity 
at the same reasonable piices maintained 
m the past. 

Coaling Prices: 4" — ^1.75, 5" — ^2.00, 6" 
— S2.50, 7"— S3. DO, 8"— ?3.50, 9"— 

?4.25, ID"— S5.00, 11"~^6.50, 12"— 
$7.50,^ and 12%''— -$8.00. Larger sizes up 
to 36 inebes in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
low ing widths : 

I >4 "—50c, IH"— 60r, 134"— 73 c, 2" 
—61.00, 2%"— 01.2} and 3"— 61.50 

LEROY M. E. CLAUSING 

3507-55093/2 Lincoln Ave. Chicago, 111. 


Continuing our policy to always give the ATM big v.alues at low cost 
we have continually improved our eyepieces. The new Ateinsco ocuians 
in the following types and focal lengths are now available. Ramsden Type 
1" efl — 1/3" efl — 1/5" efl — Solid Ocular 1/8" efl. $1.00 each postpaid. 

These oculars are guaranteed to give PERFECT DEFINITION and their 
pel formance can be limited only by the quality of your mirror. Thousands 
of Atemsco oculars are pleasing satisfied users and now we offer tliese 
same oculars with improved lenses and greater magnification at no extra 
cost, again serving the best interests of Amateur Telescope Makeis. 

ALSO A NEW LINE OF KITS 

Each kit consists of mirror blank, tool blank, carborundum, emery, rouge, 
polished diagonal blank and TWO of the new Ramsden eyepieces. 1" efl 
and 1/3" efl and again at no extra charge. 

4" kit ^.50 6" kit ^5.00 8" kit ^7.50 

BUILD A TELESCOPE AND ENJOY A LIFETIME 
OF THRILLS AND ADVENTURE 

Amateur Telescope Makers Supply Co., Box 213, Flushing, N. Y. 
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KITS OUR SPECIALTY 


4" kit ^ 3.00 
6" kit 3.75 
8" kit 6.75 
10" kit 10.00 
12" kit 14.75 


Pyrex 13.95 
Pyrex 24.00 


Kits contain 2 glass discs, 8 grades ot ahraslres 
(fewer do not insure an optlcall}' peifcct surface), 
rouge, pitch or beeswax, and instructions. 
Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 
(send for free catalogue) 

M, CHALFIK, H25 UnEfeliow Avo., New Yotit, N. Y. 


Amateur 

Telescope Making 
ADVANCED 

Tlie first edition of a 
new 650-page sequel to 
Amateur Telescope Mak- 
ing, with enlimly ii§er- 
en{ content. 

Send for Circular 

Postpaid 
S3.00, domestic 
$3.35, foi'eign 

SCIENTIFIC AMERICAN 

24 Vest 404 Street New York, N. Y. 



^ Ked Stars In the .Ulus Catalos latlie 
nC. descriptions show esclusbe Atlsa fea- 
tuies provided as regular etiulpment 
at no extra cost-savings of over 53o. on 
back geared hiocIbIs* Before you buy any 1 
^ lathe get an Atlas catalog and make | 
1 ycur own comparison. | 

I ATLAS PRESS CO. 



Cltto Priss Co., 566 N. Pitthor St, Katoaroo, Hlill. 
1 IflaiJIy joud Cstalor showine extra ftattirei, 


“To start tlie central depression, a circle 
of washers 8" in diameter was cemented on 
the tool, the extra diameter of the glass 
merely representing useful weight for this 
spell, 4" strokes were used until tire depres- 
sion spread to 10" diameter. When it had 
reached about 8" diameter it was found 
that the depression lacked nearly of 
being concentric with the rim of the mirror. 

So the side that needed it was favored a bit 
loi the remainder of this spell. Didn't worry 
too much about exact concentricity at this 
point, however, as the surface was so far 
out of flat, to start with, that this concen- 
tricity was sure to shift a little one way 
or the other before the depression spread to 
the rim of the mirror. At 10" diameter the 
spit test [“A.T.M.A.,” page %.-Ed.] 
showed the R/C about 10" too long, show- 
ing that the center washers had worn a little 
faster. This was a natural result of their 
being the only ones in contact at the start. 
“At this point, I made a little experiment 

1 have always wanted to try, in order to de- 
termine the difference between Steel grit 
and Caibo. I never could get any speed out 
of the Steel on Pyrex without such tre- 
mendous pressure, over two pounds per 
square inch, that astigmatism was sure to 
be ground in. It always sounds as il it were 
cutting fast, hut unless there is pressure 
enough to get a crushing action on tlie sur- 
face of the glass, not much of anything hap- 
pens. Steel is not hard enough to get the 
shearing action of Carlio, 

“I tried 2 oz. of Steel grit first and 
ground for 15 miniiles with about 25 
poimds’ additional pressure. There was no 
noticeable reduction in size of the grit. 
Took tool off mirror and left them to dry, 
after which the grit and gunk were care- 
fully brushed into the scoop of a balance 
scale. The total weight was 2’/> oz., mean- 
ing that 14 oz. of glass had been removed. 
“Same experiment now tried with Carlo: 

2 oz. ground down to the point where it was 
useless for further rough grinding in less 
than four minutes. On weighing up, how- 
ever, I found that % oz. of glass had been 
leinoved— more than with the Steel and in 
one fourth of the time. Several more trials 
with different pressures gave about the same 
results with regard to the amount of glass 
removed, the time taken being in about 
direct proportion to the pressure. This seem- 
ed to indicate that it was going to take 
three times as much Carbo by weight as 
glass to he removed, and this was found to 
be actually the case after the rough grind- 
ing was completed. Carlo, of course, was 
selected for the job, and I used all the 
pressure possible with my hands at the 
start, gradually tapering down to 10 or 15 
pounds at the finish, 

“After the Steel grit experiment, a larger 
tool was in order but, being suspicious of 
those center washers, I knocked them all 
off and replaced witlr a new set covering 
the whole face of the 12%" tool. 

“With the washer tool, the mixture of 
Carbo and water must be exactly right. If 
too much water, the Carbo will he quickly 
pushed off over the edge. If not enough 
water, it will pile up in the center. A few 
trials when throwing water between tool 
and mirror to wash out tlie gunk, will show 
how much water to leave when sprinkling 
on fresh abrasive. 

“Continuing with the grinding .from the 
10" depression, 4" diametrical strokes were 
used tih 
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aminaiion of the tool showed a uniform 
wearing away of the black oxide from ihe 
surface of the washers. There was no dan- 
ger of the tool getting out of shape from 
now on. 

“Tlie remainder of the rough grinding, 
the fining, and the preliminary polishing to 
date have been done with the zigzag stroke 
shown on page 35, “A.T.M.A.,” Fig, 30, 
left. A job this size must be done on the 
barrel— as much as I hale it— taking a 
short step to the left at the completion of 
each cycle of the strokes shown, 

“Zigzag strokes inside about an 8" cir- 
cle were used to spread the depression to 
15". R/C shortened 2". 

\ .m . 




A. W. Everest 

“Strokes bringing center of tool to with- 
in 2" of the edge of the depression were 
used to 17" diameter. Spit test showed R/C 
Lack at 200" with aboiil 1" turned down 
edge. Otherwise, zone-free sphere, 

“Strokes shortened to within 3" of the 
edge of the depression and ground to 19" 
diameter. Edge a little cleaner and R/C 
shortened 2". 

“At no time, till now, had the depression 
been truly circular, since the sinface was 
not flat to start with. So, at this point, a 
handle was cemented in the middle of a 
28" square of plate glass, and the flat lim 
of the mirror was ground with No. 240 un- 
til it was in contact all over. The local ap- 
plications of abrasive tried first pushed out 
from Iretween the two surfaces about as fast 
as applied. Filling the whole depression 
with Carbo and water corrected the trouble, 
allowing the plate glass to pick it up and 
drag it over where wanted about as fast as 
required, I didn’t time this but it took 
about 20 minutes, leaving the depression 
with an exactly circular boundary. 

“The depression was spread to the rim 
dl the 21" disk with strokes to within 2" 
of the rim, to prevent shortening the R/C, 
which it did. But the rough grinding wound 
up with turned edge plainly visible under 
the spit test, due to the fact that there is 
no suction with the washer tool or with 
such coarse abrasive, and this allows the 
tool to rock over sightly as it comes nearly 
to balance over the lim of the mirror with 
such long strokes, 

“The washer tool is not recommended for 
fining— too harsh action and liability of 
scratches. So the washers were knocked off 
and the ^ass tool was used with the reg- 
ular sequence of Carlo and fine emery, 
111 hours of each. Although the long strokes 
were continued, in order to get sufficient 
abraaon way out, the edge cleaned up dur- 




V^iibble test [see “A.T.M.A,,” page 35.— 

m. 

“Well, there is the story of the 20" lo 
liate. Have given her two hours of HCF 
m the 1214" tool: surface serai-polished, 
zone-free, ellipsoid with about 25 percent of 
lull correction. Probably will be most any- 
thing else when the preliminary polishing 
is completed, lint I am keeping an eye on 
her and won’t let her get too far out. Re- 
quires frequent addition of rouge or water, 
but nothing like the rapid drying of a full 
size HCF lap on top of, say, a 10" mirror.” 

Everest had not yet edged his disk when 
he wrote. His photograph, which appears 
opposite, was taken by one of our special 
; secret service sleuths, E. Dayton Thorne, 
of Patchogue, Long Island, who sniik up 
on him one hot .summer’s day at Stellajme 
iWith a candid camera disguised as a seidcl— 
fcjiote the smile. Since Everest would not 
■’t! furnish his own photograph for the end 
I of his chapter in “A.T.M.A.” (which, by the 
way, is going very well) this is how we 
circumvent his innate modesty: we suggest 
j that you cut out the picture and paste it 
kon page 48, “A.T.M.A.” That, in fact, is 
^*^vhy we left that space. With Ellison’s loss it 
jeems to us that Eveiest will now slide into 
dace as the leading mirror expert. 
Obviously, Eveiest and the Lester-Wool- 
cock partnership are in disagreement about 
the relative virtues of Crushed Steel and 
Carlo. On seeing Everest’s letter the two 
came bock with: “Steel is at least ten 
times better than Caibo, Of course, you 
mist have plenty of weight mi the tool. We 
used a 75-poimd tool and rigged up a lever 
on which we sat, so that we had about 150 
poiiiids’ pressure. Don’t worry— the 20" can 
take it.” 

Everest had mentioned above that, with 
too great a pressure, astigmatism would be 
poimd in; he speaks of 2 pounds per 
square inch as “tremendous.” The pressure 
used by the other two figures about IVa 
I pjinids, But your scribe is not foolhardy 
■hCJougb to inject any snap opinions into this 
Mtle of the Abrasives; let 10,000 other 
f amateurs make 20" mirrors, try each kind, 
j and turn in their votes, Woolcock and Les- 
ter continue; “When we used Carlo we bad 
1 to stop very often and clean off the milky 
i^sidue and replenish the grit. With Steel, 
however, we merely rubbed a paint brush 
over the mirror'to stir up the particles. We 
use Diamond Crushed Steel obtained from 
the Pittsburgh Crushed Steel Co. When you 
seethe grooves that steel makes when used 
with plenty of pressure, you will give up 
any other abrasive for rough grinding of 
Pyrex,” 

As we go to press the California pair have 
j the final word but maybe, if Everest had it, 
! he would grin and add, “Yes, and when 
yon see the astigmatism. . . .” Or perhaps 
I he wouldn’t. It would seem to depend on 
whether we grant the premise on which the 
1 Cjlifotnia workers appear to base their atgu- 
®!it— that there is no risk of astigmatism. 

I 

T his scribe’s face is red, for he omitted 
a name from the Twenty-Inch Club’s 
! given earlier. Architect Clarence L. 
I 'Jones and son Art Jones, of Chattanooga, 
; have been making one, and Marion P. Wall 
’ teigned the mounting, The job is nearly 
s ■ Hone. Judging from some newspaper pic- 
t tures We have seen, this is a swank job. It 
• ' . is tpjje a dommunity telescope, a labor of 
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UNITED STATES GOVERNMENT SURPLUS 


Bausch & Lomb Navy Telescopes 

Said to have coat in excess at $130.00 


An evrellcnt finder, 7 lenses, achromatic telescope tube, 
cici'tor diaw tube and eyepiece duw tube hXcellent fur 
•spotting game Object Lens 2" ; magmllcs 3 to 10 ponei , 
E\lt pupil I) 2’ to 0 on" , Eye Lens I'/IB". Cross Hairs 
Angular field 3°30' to 20", Erect Image. All hionze 

$12.50 


Edison Storage Batteries — All Sizes 

1.2 Volts Per Cell 


A-l 

Amps 

IIO 

Ea $ 3.50 

A -5 


187 

" 4.0D 

A-G 


223 

" 4.00 

A-7 


2n2 

" 4.50 

A-S 


300 

'■ 5.00 

A-10 


373 

" 7.50 

A-12 


430 

" 10.00 

H-1 


73 

" 3.50 

.7-3 


37 

" 3.00 

L-JO 


23 

Call' 3 00 

BI-S 


11 

'■ 2.00 



JLiilo by V\ inner & Swascy G pmvei Cnn-ii.,ts nf 
jiliromatlr ocular & obieotne lens, calihratetl reticule 
with Cross Hairs, 2 lughly iiolishcd prisms firmly net in 
solid rant bronze fiiimc with soft rubber eye-cup Jli- 
rrometei adjustments for yardage and witir],ige. TTsed on 
Krag, Enfield, Savage, SpiiiiRtield, ete Complete nitb 
mount and oak leather ca.se (not shown) 

Regular Price $38.00 Now 50 


Double pen, liand-nmind Telegiapliic tape register, 10 
oliiiis Battery euiieiit operation. May be used to in- 
tercept dial phone calls Has Innunier.ible u>es. T'sed 
$15.00 Itecmulitioned $20,00 


Anti-Capacity Switches 


A lilgli-pouer finest optical s.ysteiii Sliaip, clear linage 
nossllile by tliiec prisma Blount ovei ail. HI in. Ob- 
jective lens lit in Adjustable (ocusliig; elevation and 
riiift adjustment with ac.iios, adjustable reticule; mag- 
nification 12X, vial levels Weight 1 lbs. Leallici 
Dairying case. *15.00 


Wcstein Eleotrlc 12 anil 13 Teimlniils. all with riati- 
num Contacts, value .$3 31) c.ieli Our pileo $ 1.00 


Army Medical Corps Microscope Lamp 

(Bausch &. Lomb) 

Four Corning Davllte glass 
windows give white, light. 
With bulb, switch In cord 
and plug Plate on top for 
heating mounts, etc. Size 6" 

X G" X lOVi". Black crackle 
finish. Weight 4 lbs. 

Standard Price Our Price 




n s Power Prism Binoculars 

' The finest glass made tor all around 
use Ide,il tor astronomical work also. 
Objective lenses 28 ram. dia. 
With leather case and straps. 
List ^60. 00 Our price ^25.00 
Remit with order. Express Collect. Catalogue 5c, 
HARRY ROSS 
Pclentlfio & Laboratoiy Apparatus 
84 West Broadway N. Y. City 


Scientific and Technical Books 
try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 


Build Your Own 

REFLECTING 

TELESCOPES 


Six-inch Kit, $6.50 — containing two glass disks for 
mirror and tool, all necessary abrasives, rouge, pitch, 
a 1-inch achropatie eyepiece. lU" aluminized diag- 
onal and copy uf inslructions. 

VnrtfyinJl i" achromatia eyepiece ..$1,00 
OpeClCll. i^/g" eyepiece , , $1,00 

A copy of instructians 10c; catalog free 

OPTICAL RESEARCH LABORATORIES 
Larchmont New York 


$2.50 postpaid 


Includes complete instructions for constructing and mounting tlie telescope. 

C.W. TAMER t • BOX 4 • > BAYSIDB.N. Y. 













Top of the Poconos! 

1800 feet above sea level in its OH'n 
3000-acre park, Pocono Manor Inn 
offers health, hospitality, sports and 
recreation at their best. Swimming 
in beautiful Lake Minausin on the 
Manor grounds, golf on tourna- 
ment course, riding over 20 miles 
of bridle paths; tennis, archery, 
fishing. The comfortable Inn offers 
modern rooms, delicious meals and 
a round of entertainment. Dancing, 
music and concerts are included in 
these well-organized activities. 
Rates are reasonable—from $100 
per person including meals. Write 
for illustrated booklet to 

Herman V. Yeager, 9en. Mgr. 

Pocono manor Inn 

Pocotio Manor, Pennsylvania 


XJ Corporation are anxious lest what is 
wrongly called a “sunspot” fade-out should 
occur during the Coronation broadcasts on 
May 12th. The chances of such a fade-out 
during the actual Coronation ceiemony are 
almost negligible, hut there was a complete 
fade-out on December 3rd which affected 
all daylight transmissions and lasted for 
half an hour. This was not caused l)y sun- 
spots hut l)y biiglit hydiogen eruptions 
which have nothing to do with sunspots. 

There is a great increase in solar activity 
this year, and sunspots are larger and moie 
mimeious than usual; but this will not be 
prejudicial to the reception of the Corona- 
tion broadcasts. The BBC engineeis iiave 
found that the effect of sunspots on night- 
time Empire transmissions is generally lien- 
eficial. As regards daytime transmissions, the 
sunspots have less effect, but they, too, are 
beneficial, and there is only a very remote 
possibility of bright hydrogen eruptions. 


Italian Short-Wave Center 

P LANS for Italy’s new Imperial short- 
wave center, recently approved by the 
Italian Council of Ministers, include the 
enlarging of the well-known 2RO, increas- 
ing the power of tlie present two transmit- 
ters from 25 to 40 kilowatts, and building 
two new 100-kilowati transmitters and a 
50-kilowatt reserve transmitter, 
i Each of the four principal units will he 
able to work on either of the two wave- 
lengths, each canying a separate program, 
while the fifth (reserve) transmitter, will be 
able to operate anywhere between 14 and 
60 meters, either as a substitute for one of 
the four principal transmitters or as a com- 
pletely separate experimental station. 

The new antenna system, both directional 
and omni-directional, will include fourteen 
lattice-work towers, some 240 feet high, 
while particular care will he given to the 
beam array for Italian East Africa, 


BBC SOS Messages 

D uring 1936 the British Broadcasting 
Corporation broadcast 1120 SOS and 
police messages, air increase of 117 over 
the previous record figures of 1935, There 
were 765 appeals for relatives in cases of 
illness, of which 444 were successful. There 
were also S3 such appeals, of which the 


when all other means of commimicaiinr 
have failed. Ordinary police messages (arS 
peals for witnesses of accidents) numbereiij 
301, and of these 145 were successful. Then 
were 36 “special” police messages for miss 
ing drugs, and so on, of which nine were 
successful; and 18 crime appeals with fouJ 


In tracing either criminals or inissir^ 
drugs, radio only plays a part, and it i 
often difficult to assess its value in a give, 
case. For the purpose of analysis such a__.' 
message is classified as “iinsuccesslul.” 

IJniled Stales liioadcasting stations are 
seldom u.spd foi such iniiposes, the commer- 
cial factor involved precluding the alluimeiil 
of time to pulilio services, A.s a consetjuena', 
police radio systems have been eblalilislwl 
to take care of “speoialiimd crime” and llit 
liroaticasting of apjieals often relegated K 
the radio amateur. 

Occasionally a broadcasting station issues 
an appeal for information legaiding a lost 
child, but ordiriaiily such matters are left 
to tile police, In times of emergency, sticli 
as the recent Hoods, our broadcasting sta- 
tions perform a valuable service by issuing- 
instructions and proclamations to the piil>T^ , 
lie, obtaining otiiside assistance, and haji ;■« 
dling routine traffic. They are cunvertel 
from mediums of enlertainmeiit into ir 
siriiments of aid. Their value in the latti . 
aspect is often overlooked. 

— 


Railroad Radio 

A new type of radio installation has 
cenlly been completed on the three 
sections of Baltimore & Ohio’s Diplomat 
Limited which runs between St. Louis 
Wa.sliington, and New York, It was especial- 
ly designed and installed by engineers ol, 
the Ciosley Radio Corporation to overconit 
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certain apparently “dead” radio spots in 
the Potomac Valley, which had caused pre- 
vious installations to fail. The receiver has 
seven tubes and operates on the 32-volt 
lighting system of the train. 

A new and moie efficient type of antenna 
system also had to be provided. Whereas it 
previously had been impossible to get re- 
ception in the Potomac Valley, perfect re- 
ception of some 30 stations in that area has 
been reported under all conditions during 
daylight hours, the most difficult time for 
radio reception. The installation includes a 
standard automobile undei-car antenna 
about three and a half feet long. It is placed 
horizontally and lengtliwi.se of the car only 
a few inches above the lonf at the lower 
side, as shown in the accompanying illus- 
tration. 

All-Continent Radio- 
phone 

S HORTLY after Christmas, and during 
the early part of this year, radio ama- 
teurs operating rn the 20-Kieler phone hand 
set up a new world’s record in short-wave 
comniiinication by establishing an all-con- 
tinent “party line” encircling the earth. 
Those who took part were; W4DLH, of 
Goulds, Florida; HKIZ, Colombia, South 
America; G5ML, Kenilworth, England; 
.‘il.nCH, Cairo, Egypt; VU2CQ, Bombay, 
India; and VK4LO, Brisbane, Australia. 

The operators of these six stations stood 
hy in the hand on pre-arranged schedule 
on Deoemher 30, 1936. One operator con- 
versed as the other five listened; then the 
transmission was turned over to the next 
in line until the entire ciiciut was com- 
pleted, In each instance the transmission 
from one station was clearly heard liy tire 
other five. 

Similar contacts were made during Janu- 
ary, and the time required foi completing 
the “Round Table" has been reduced from 
27 minutes to 8 minutes, 10 seconds. The 
experiment has been so successful that 
these six operators now “meet on the air” 
every Tuesday and Friday morning at 7:30 
A.M., Eastern Standard Time. Conditions 
do not always permit the completion of the 
circuit, but at least some of the stations 
manage to “break through.” 

Here is a nice bit of distance reception 
for the short-wave listener. The next time 
you are up and about at lire hour and days 
specified, tune your receiver to the 20-meter 
(14 megacycle) amateur band and see what 
luck you have. All transmissions are by 
radiophone. 

Fkactional-Wave 

Transmitter 

D evelopment of radio communica- 
tion at trltra-higli frequencies has pro- 
ceeded with such rapidity that whereas a 
lew years ago the range of frequencies from 
30 to 100 megacycles was practically unex- 
plored, today experimental activity extends 
to much higher frequencies. 

Frequencies from 300 to 600 megacycles 
-~corresponding to a wavelength of less 
than a meter — are now readily generated, 
and the day is not far distant when these 
ultra-high frequencies will play an impor- 
tant part in “short-haul” communication. 
In the accompanying illustration is shown 
uhra-high-frefTnenmL. 
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LQiirtcsiy ucnlcin Electric Company 

Six watts can be radiated from this 
transmitter at a frequency of 500 
megacycles — ^less than one meter 


transmitter capable of producing from 8.5 | 
to 4 watts, respectively, at frequencies from j 
300 to 600 megacycles. The heart of the ; 
transmitter is the new Western Electric 
“doorknob” tube, so called because of its 
shape, which makes possible the generation 
of mimite radio waves. It may be seen 
mounted vertically just above the metal 
ba.se of the transmitter. 

The copper rods, with their ends extended 
out horizontally like the feelers of some ; 
insect, form the antenna system. This aerial I 
is similar in many respects to the “doublet” ; 
of much larger proportions used extensively j 
in conjunction with the modern all-wave re- j 
ceiver. 


Proposed Government 
S.-V. Station 

AFTER introducing a bill to establish a 
jGI government-owned Pan-American short- j 
wave station in Washington, D.C., Represen- 
tative Celler (Democrat) , of New York, out- 
lined a program policy for the United States 
Commissioner of Education to follow in 
directing the station. 

Tlie station’s broadcasts, he said, might 
be divided into four classes; 

(A) . For Pan-American Use: Such as 
concerts at Pan American Union, important 
government events as the President’s mes- 
sage to Congress, concerts by leading United ; 
States musical organizations, and outstand- 
ing theatrical productions as those by the 
Metropolitan Opera Company and the Chi- 
cago Civic Opera. 

(B) . For National and Pan American 
Service: Addresses hy the President and 
other government officials, and various na- 
tional events. 

(C) . For National Service: Broadcasts 
dealing with aims, functions, and policies 
of the government, economics and govern- 
ment, home economics, and the like. 

(D) . For Education; Vocational guidance 
and programs dealing with the liberal arts, 
music, drama, the arts, and so on. 

The bill has met with opposition— pos- 
sibly on the grounds that the program policy 
bears a striking likeness to the policies of 
a number of the more powerful foreign 
government-controlled short-wave broadcast 
stations which, though their intentions may 
be good, contrive to become involved with 
nronarranHa. 


Latest Model Compressor 
Suitable for 

OFFICE, LABORATORY or HOME 
Quiet — Efficient — Poiverful 



Ideal spraying outfit for all liquids such as 
paints, enamels, etc. Can also be used for 
cleaning, tire inflating, and general pur- 
po.ses. Equipped with General Electric, 

HP motor, Quincy air compressor, adjust- 
.able safety valve, and 100 lb. air gauge. .A 
heavy duty Pluiimier .spi.ay gun with 15 feet 
i of hose is also furnished. Weighs 

only 60 lbs Price $37.50 

Coiiiplete and ready for operation. 
Manufacturetl .hkI Guftranti.i.Hl by 

PIONEER AIR COMPRESSOR CO. 

33 Warren St. New York City 


Radio Service 
Business Methods 

By John F. Rider and 
John Van Newenhizen 
With the evolution of radio service work 
to a thriving business conclucteil by traineci 
teclinioians has come the necessity for the 
.mpheatlon of up-to-date business methods 
and buokkeepini; which t,ake into consldeia- 
tlon the peciihorltiea of the profession. 
Tins book covers the entire subject from 
A to Z, 21S pages, illustrated. — §3,0(1 post- 
paid. 

for sale by 
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Make ordinary Stones 


look like 

PRECIOUS GEMS 


YOU Cnn Indulge in This 
Fast Growing HOBBY 

I’Icl! up the pretty stones you find on your 
travels or hikes and turn them into beau- 
tiful fiems or buy prerinus gems lu tlie rough 
and i\ilh your own li.iiul? luuduee tirllluiiit 
faceted stones for ]e\velry or for your coUcclioii. 
Nothing more INTERESTING, ENTERTAIN- 
ING, EDUCATIONAL. GEM CUTTING NOW 
Y MADE EASY with the New 

JOHNS GEM CUTTER 

A I’QQiplBte, portable unit with foolproof urc- 
cision facet cutting attachment Convenient and 
easy to use In any room of the home without 
damage to surroundings. Full instructions for 
the beginner— ]u^t set the machine on a table 
and start to work. 

Price — with A.C. ilotor and all acces- 

sorlei» , . . $34 50 

Without JTotor . . 27.5Q 

Write for folder 

THE JOHNS COMPANY 

Sappington, St. Louis County Mo. 






Equipped with 

F4.5 SKOPAR LENS 
IN COMPUR SHUTTER 


provided the action is not too rapid. More- 
over, since the recoiding of a little move- 
ment ia prefeired by many to actual “freez- 
ing” of the action, liecaiise a sense of mo- 
tion is thus conveyed, the lack of coinpletf 
sharpness is not an actual detriment. 

The accompanying group of photographs 
of the young ballet pupil was made with 
the F ;2.8 wide open at l/50lh of a second 
as it did not seem safe, with a total of but 
1500 watts of projection bulb lighting, to 
give a faster exposure. The 3 cm focal length 
of the lens, covering a him area one inch 
square, gave enough depth of field about 12 
feel from the subject to permit fice inovc- 
raent of the dancer willun a rclalively wide 
aiea. 

The worker who altempis dunce photog- 
raphy must he pieparcd to use a lot of film. 
Not evety shot will be a “hit” and quite a 
few will necessarily have to be discarded 
aflei the results are seen in the final nega- 
tives. But the good pictures that one will 
eventually select will be of a type rarely 
nhtaiiiable in a posed pholograpli. 

The tremendous light-admitting power of 
the F ;1.5 lens now available foi the Leica 
and Contax cameras permits exposures, un- 
der artificial light, at as fast as l/500th of 
a second and faster. Even 1 /250th of a sec- 
ond, however, is often Bufficient to stop 
movement. The fibii used will, of coiir.se, 
always !)e of the ‘‘.‘■nper" pancliimnatic va- 


Making Room for tlie 
New Models . , . 

We Offer tlie Famous 


Voigtlander 

BRILLIANT 

CAMERA 


That Worhs Liitfi an 


CAMERA ANGLES 

Coniluctol l>y JACOB DESCHIN 


Definitely one of the nio.st popiilai 
cameras introduced in recent years, 
the Brilliant is a cleverly designed 
and well-fiuishod instrument. Its 
main feature is die remarkable lu- 
minosity of the large view-finder, 
almost full size— hence its name 
“Brilliant”. The wide aperture-find- 
er lens shows a clear and very bright 
image in the finder, the hood of 
which springs up at a touch. Focus- 
sing is only a matter of setting the 
lens mount to one of three posi- 
tions: Landscapes, Groups, or Por- 
traits. Distances in feet are also en- 
graved, quite a wide zone being 
possible without altering the focus- 
sing point. Twelve pictures, each 
214 in. square are given on a stand- 
ard 8-exposure 214x314 in. film, a 
special numbering device being em- 
ployed for this purpose. 


Mail orders filled. 
Write Dept. S.A.B. C. 


Dance Photography 


R hythmic movement is the chief char- 
acteristic of the dance. Arnold Genthe, 
whose photographs of the dancer Isadora 
Duncan won him wide fame, appreciated 
this. Instead of posing his suhj'ect in front 
of a still camera, he hit on the idea of using 
a motion picture camera and photographing 
his subject in action. Afterward he selected 
the best “stills” and made his photographs 
from them. 

The high-speed lenses available today and 
the facility willi which exposures in rapid 
sequence may he made with the modern 
“candid” type cameras give the conteni- 
purary pliotographer of the (lance somewhat 
of an “edge” over the photographer of yes- 
terday. An exlreniely useful camera for 
this purpose, the Robot, is so constructed 
that with a single winding of the knob one 
may shoot 24 exposures without once 
stopping to rewind. About four or five ex- 
posures can be made each second so that 
it is possible to “stop” the dancer’s move- 
ments 24 times within as short a period as 
five or six seconds. Because of the fast 
movement of the dance, the Robot will be 
used to best advantage outdoors in daylight, 
the fastest lens with which it is at present 
equipped being the Tessar F;2.8. However, 
the double spotlight often employed in stage 
lighting for dancing numbers will serve ton, 


K 




TRADE IN 
YOUR OLD 
CAMERA 
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Below and right: Examples of dance 
photography with Contax and Leica 



iiety, the fastest olitainalile A few Photo- 
flooJ bulbs and a good subject, a plentiful 
' supply of film and lots of room to move 
about i;i will provide all the requisites foi 
indoor dance photography. 

Subjects are not ton difficult to get. II 
thete is a budding ballerina in the family 
one need not go beyond one’s home for op- 
portunities, If not, an instiiictor in stage 
dancing will lie fairly easily persuaded to 
let you come into the studio when a class 
is in progress provided you do not create 
too much of a disturbance, Tire group here 
shown, incidentally, was made in a dancing 
Btudic, permission having been obtained 
through a friend of a friend. 

Flash Bulb for Focal 
Plane Shutters 

■cTpSTIMATED to give 50 percent more 
Ju total illumination than the foil type 
flash bulbs and to maintain the peak of the 
flash tliret! times as long, a photoflash bulb 
called the Siiperflasli has recently been de- 
^ veloped and placed on the market. Designed 
principally to use with professional synchro- 
nizers on “candid” cameras of the focal- 
plane type, the flash element resembles a 
fine wire fluff, which is really a carefully 
controlled hydro) anium wire of a precise 
length and diameter. The timing character- 
istics and intensity and volume of light are 
controlled by the precise measures of this 
wire, the manufacturers announce, so that 
it has been possible to lengthen the flash at 
its brightest point, thus assuring fnli cover- 
age and evenly exposed negatives. 

A blue Safety Spot in each Superflash 
bulb is protection against misses, spoiled 
negatives and exploding bulbs. The en- 
trance of air into the bulb— the cause of ex- 
plosions— causes the Safety Spot to turn 
pink, which means a defective bulb that 
must he discarded. 


Dry Hypersensitizing 

An increase of from SO to 150 percent in 
-cx emulsion sensitivity is claimed to have 
been obtained by a new method of dry hyper- 
sensitizing of film with mercury vapor, the 
lestdte of experiments by Drs. F. Dersch 



Laboratories. The film, either wrapped or 
unwrapped, is placed m a sealed container 
with a small amount of liquid mercury (0 5 
gram) or silver amalgam containing a high 
percentage of mercury. The film is allowed 
to stand at room temperature from 36 hours 
for loose, or unwrapped material, to about 
a week for wrapped or lightly spooled film. 
It is further reported that this hypeisensi- 
tization has no apparent effect on the grada- 
tion or tile grain size ol the photographic 
material. 

The following are some of the fads ascer- 
tained by Drs. Dersch and Luerr in their 
experiments; 

“(1). The film does not have to be put 
through a liatbing process and then dried. 

(2) . The increase of sensitivity is general 
throughout the range of wavelength of light 
to which the film was originally sensitive. 

(3) . The stability of the film is not perma- 
nently affected, although the increase in 
speed is gradually lost over a period of four 
weeks of aging. By a second treatment with 
mercury vapor the hypersensitization can be 
renewed in a film that has lecovered from 
previous hypersensitizing.” 


Using Spiral Tanks 

S OME workeis occasionally run into diffi- 
culties in attempting to insert fihn into 
the spiral of the film-processing tanks which 
have now become so popular— and indis- 
pensable. The film seems to start oS jubi- 
lantly enough but once in a while strikes a 
snag a little further along the trail. This is 
because the end of the film strip has been 
made extra stiff by being attached to the 
paper leader. You can smooth the path of 
the film’s progress through the reel by cut- 
ting off this stiff end or by cutting a diagonal 
snip from each corner, or do both. For 
35-mm film a scheme tliat has worked suc- 
cessfully is to fold back the film end about 
an eighth of an inch. The claim is that with 
this treatment the film will slide in “like 
butter.” 


“Out, Out, D— d Spot!” 

W HILE this deportment is ordinarily 
immune from raetol “poisoning,” its 
hands do not seem to be proof against the 
staining proclivities of paraphenylene-dia- 
mine. Since this is ordinarily used in tanks, 
we nevef before had occasion to test our re- 


immmwE 

EXPOSURE METER 

Mow 

Sole Leather Ca.se, .50c 

Modern inanufae- 
lurin" melliods per- 
mit neiv economies 
uhich iiisike it pus- 
‘«ihle for you to 
purchase this out- 
staixiiiiK meter at 
this low price. 

Tlie INSTOSCOPE 
is sniull and lijfht. 
There is nothing to 
“disappear,” to 

suinc.” No rings to 
turn, to slide, to 
set. There is no 
starting point to 
liotUer about. The 

clear, noiicorrosive, 
permanent. 

Mull orders filled 


PEIMT BBYEE 




Note — You can dry your 
prints in minutes instead of 
waiting hours . . , 

Dries Prints “Flat”— No Curling or 
Spotting— Can Be Used for High 
Gloss or Matt Finish 


I'lie unit is built in one solid alumimiiii 
I'listlnB, finished la durable black crinkle 
enamel .and cliroiiimm trim. 

Ideal for canvas hacked prints; produces 
.a stronger adhesion between canvas and 
[Hint and dne.s In only .seven minutes. 

The canvas Is a special duck selected for 
Its ability to withstand continuous usage 
without shrinking. Can be easily removed 
and washed 

The heating unit Is made In three sec- 
tions, arranged to give a maximutn amount 
of heat with the minimum power consump- 
tion. It uses only 300 watts 
Heating element made of asbestos insu- 
lated wire, arranged to give even heat dis- 
tribution. 


Thermostatically controlled heat beeps the 
unit always at a uniform temperature. It 
takes only six minutes to reach operating 
temperature 
Cannot damage prints. 


on and off. 12" x If" Chrome plated ferro- 
type Is removahle, making tt possible tc 
prepare additional plates a-g ^ 
while others are drying. •!? 1 * U 

Mail orders fillBd. ^ 



World's Largest Exclusive Camera 
Supply House 
".It the Sign at the Camra" 
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Insure full color values with a 
WESTON Exposure Meter 


With your camera and color film, you can 
obtain faithful color rendition if you use a 
WESTON Exposure Meter to determine 
correct camera settings. By accurate meas- 
urement of the reflected light, the WESTON 
gives exact camera settings to use to obtain 
even delicate differences in shade. In addi- 
tion, the WESTON is essential for black and 
white photography ... for all types of cam- 
eras, indoors or out. Small, easy to use, in- 
expensive. See it at dealers, or return coupon. 



Weston Electricai Instrument Corporation 
634 Frclinghuysen Ave., Newark, New Jersey 
Send me data on Exposure Meters. 

Name 

Address.. 

Cd.y - State 


STOLEN LOST DAMAGED 


inturs Vour CAMERA, PROJECTOR AND 
SCIENTIFIC ECUIPMENT aaainst ALL RISKS 
Individuals Schools Laboratories 


Far ai little at $l M pet «1I0 ($3 30 iiilnlrauml jiii 
rati insure your c.imetii, projeetor and srUntlflr wniip 
raent acalnst AI.L RISKS, ineludei Fire, Tliett 
Hurglatr, Affliicntal Doinase. etr, .ilso ’'himsl 
Rt-ika WorU Wide Local Adjusters iiandle all claiiiu 
twiy risk toss or cunensire eniiinment ivlicn t’oiu 
plfte and Depcndaljle rrotection is so lensonaMe 
WRITE— 


R. L. MUCKLEY & CO. 

Tribune Tower, Chicago, Illinois 



Become an EXPERT 
PHOTOGRAPHER 


« onueiTui opportunities for a mop 
making career. Thrllllag holj 
Learn by famoiia N.Y.I. mctliod 
IndlvlJual instruction. Personal , 
tendance or Hoiuc Study courses 
Commercial, Portrait, Adver 
ing and Motion Picture photograc 
snii year Write for FREE book 
New York Institute of Photogran 
10 West 33 St. (Dept. 134), NewY 


BETTER pictures from your ARGUS 
Camera with the 

Don Precision Focusing Lens Mount 


Ton ran now torus your ARGUS eiactly for all cUs- 
tances from Infinity down to 4 ft. by means of a ron- 
vnnipnt srrevv ring added to your lens barrel. Witb the 
DON focusing mount you need no portrait attaclimenu 
and your ARGFS eouaJs most hlgh*prlcefl mlniatBre 
cameris. Only S5.C0 attached. Inquire or send camera to 


DAN K DONCASTER 


The Best Books For 
Amateur Photographers 

New Ways in Photography, by Jacob 
Dcichln. Eiiuiicnlly piaclical fiom ev- 
ery point of view, this new book con- 
tains nothing of theory and nothing 
that the advanced amateur photogia- 
pher will not find valuable in one wviy 
or another It envois the whole laiigc 
of amateur photogiaphy, discussing 
such things as tiiik photogiaphy, pho- 
toinmals, retouching, infra-red, and a 
number of othei sub-divisions that will 
not be found clscwhcic in ns clear ami 
concise a inannci 90. 

Monsters 8C Madonnas, by William 
Moitcnscn. This is a book of methods 
for the ailist-pholngraplicr, who gloiics 
in producing a finished print that con- 
tains more than was recorded on the 
original negative The book includes a 
luinihcr of beautiful photngiaphs lang- 
ing fiom portrait.? thiough nudes to the 
grntcsiiue tfT !.S 


jam in the darkroom, on one of those occa- 
sions when things don’t run according to 
Hoyle and it is essential ‘‘to get through witii 
it” under the dim illumination of panchro- 
matic green light, we were forced to develop 
a roll of film in a tray ol “P.P.D.” soliiiioii 
afier pouring the bath from a recalcitrant 
tank into the tray. It was pietty messy work 
and our fingers got a thorough soaking in 
the solution. Nothing seemed to help in onr 
efforts to get rid of the stain so we “let it 
ride” and allowed nature to take its own 
Course, which it did in the surprisingly sluiit 
course of a little over a week. Ordinary 
washing in die regular routine of the daily 
ablutions constituted the sole “cure.” 

We all know what a boon rubber gloves 
may be; they certainly would have saved tlie 
day in the particular incident recorded 
above. But, of course, under the circum- 
stances, it was not possible to drop every- 
tliing and rnn out for a pair of gloves! In 
mild cases and if the matter is attended to 
right away, an application of Edwal’s Stain- 
Go might help, as well as a thorough scrub- 
hiiig with soap and water. 


Movies at Low Cost 

U ndoubtedly one of tlu: reasons 

why more photography fans have not 
gone 111 for motion picture work is the liigii 
cost of equipment and film. This depari- 
ment knows only too well how fimiily liiid- 
geis are pared in order to provide tlie 
wlierewiilial to fit the, desires of the aver- 
age “still” photographic bug. Thus, wlien 
consideration is given to movie work, tlie 
decision usually is in the negative (no pun) . 
Now, however, it is possible to procure a 
thoroughly satisfactory little 8 mm camera 
and projector for less than 30 dollars, and 
to shoot motion pictures to your lieart’s 
content for a relatively low cost per miniile 
of projection time. 

The new camera is known as the Univex 
8 mm Cine Camera and is a beantiful job of 
workmanship, particularly when cost is 
taken into consideration. The camera is 
available with any one of four lenses— 
F'.5.6, F:3.5, P;l,5, and a telephoto lens. 
Standard equipment is the F:5.6 lens and 
the others can be had as accessories. Even 
for the fastest lens the price is low. 

The projector is driven by an electric 
motor and is available for elllier AC or 





Practical Amateur Photography, by 

WiUJniii S. Davis. Deals tvilb llie wJwle 
snbjec't funn the oiigin and giowtli^ 
pliotcigrapliy lu llic l.Uesl tyjies and iisc^ 
ofranu'i.is 2fi-l page.?, illustiiUed if2,-t0. 

Press Photography, by James C. Kin- 
kiiiil AinaU'ur pholograiilieis may in 
.sonic instanee.s do well In ape the pro- 
cedure of the press pliologiapher. This 
book (ells llic whole stoiy of the in- 
(eieslnig woik done by these men and 
contains many fine examples of then 
work ,‘!:,3 20 

Infra-Red Photography, by S, 0. 

Rawling.s. A lieatisc on the use of pho- 
tographic jdates and films sensitive to 
infra-red. E.xposuie and piocessing are 
fully covered; formulas are given for 
sensitizing, .flAS 

The Fundamentals of Photography, 

by C. E. K. Mcr.s. Not only tells liow 
to lake and finish picluavs hut gives a 
.solid foundation of the principles of 
photogiaphy, !fl 10. 

Elementary Photography, by Nehktte, 
Brchw, and Pric.st, You can leain much 
of the fundamentals of photography 
from this little book even tliough you 
have little or no knowledge of physics 
and chemistry, ijil 15. 

Photographic Enlarging, by Franklin 
J. Jordan, P R. P. S. One of the most 
interesting and authentic books on cn- 
larging Its 224 pages cover eveiy phase 
of the subject and 7,5 illustrations, many 
of them .salon-winners, .show the value 
of coircct technique. .$.5 70, 

Pictorial Lighting, by William Mor- 
tensen. Coinjilelc control of lighting is 
an absolute "must” for successful pho- 
tography. This book tells clearly how to 
obtain such control. ,$2 IS, 


Peices Quoted Include Postage 


We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 




T he mevitaljle choice nf the discrimi- 
nating photograiiher, the precision of 
tlie Linliof IS K|iialled only by its versatil- 
ity. Compact and light, it constitutes a 
complete photogriiphic studio when aiuip- 
ped with noniial, wide-angle and telephoto 
lenses Its flexibility is truly amaaing, its 
many refinements including drop bed, 
triple extension, mechanically controlled 
rising, falling and lateral movements, tilt- 
ing fiont, levolving back and detachable 
lens board. Made in 5 sizes. 

Mode! — Nezu Lhihof Cauie/et 
ttosscssiiu!, i'll addilioii to above rc- 
fincmenls, a 4-ttiay ieiiohiig back 
and a )isiiuj bed Availahle in 9 x 
12 cm and larger. 

Literature on Request 


]HTELE14j|l BKOOKS 

INCORPORATED 

127 WEST <12 STREET NEW YORK 


V0L.2S naWESIMADISONSTREET, CHICAGO, ILL NU4 





Prepare for Summer Now!! 


Sp ring Specials 

MINIATURE CAMERAS 

Wlrgln 3x4cui f2.i) in Pronto 
Shutter .. . . $ Sa.K 

Idea Modd “L)" fS 5 Elmar, good 

I'omlltlim 72 01 

SSMM Welti f2 Xenon 54 5( 

I'laiibel Hnidiia t2 7 lens anti 
cuuiiled raiigo finder 125 (It 

Send {or Special List 
Contax Contaflex Leica 
Bargains 

REFLEX & GRAFLEX 

Pothflex f3 3 $42 51 

Fotlifiex f2.5 , , . 50.51 

4X3 Auto (iraflex, revolving had;, 

K A. f4..3 lens 89 01 

.5X7 Home Portrait Graflex, S’/i" 
Wolleiisak £1.5 lens in Studio 

Sliutter 89 .31 

1X3 Graflex Series “B”, revolvlns 
had:, K.A £1.5 loua . 59.0( 

31 / 4 x 414 SPEED GRAPHIC SU" 

£4.5 Zeiss Tessar lens In compur 

sliutter 87 3( 

9xl2('m Llnlioll, £4.5 Zeiss Tessar 


BINOCULARS 

8x30 Zeiss Deltrlntein, Peather- 

welght $75.00 

10x41) Leitz Camparit 97.00 

8x30 Featherweight Opiileni .... 39 7.) 

8x20 Ercneti Binoculars 22 'lO 

Hundreds of other unusual bargains 

CAMERAS • LENSES 
EQUIPMENT 


FOTOSHOP INC. 

136.S West 32d St., N. Y. C. 


Bass Says: 




Unives 8 mm Cine Camera in use 

AC-DC operatiun. It can accommoJale a 
standard 200 foot reel of 8 mm film giving a 
projection lime of approximately fifteen 
minutes. Two switches are provided, one 
foi the motor and the other for the liglit— 
which incidentally is a special concentiated 
filament projection lamp. An automatically 
operating screen is provided so that stills 
can be projected without danger of scotch- 
ing llic film. 

Small enough to he canied in the coal 
pocket, the carnet a is inclosed in a die- 
cast case, adequately light-trapped. The 
spring motor will operate for approximately 
20 seconds at a sustained speed, amply long 
enough for the average motion picture | 
scene. A footage indicator tells how many 
feet of film are left unexposed. 

Whether it is used as an accessory to the 
still camera or serves as the basis for a 
start in the amateur movie hobby, this new 
camera with its accompanying projector 
will give entirely satisfactory results, partic- 
ularly when the low drain on the pocketbook 
is considered. 

Rolleiflex Exhibition 

A n opportunity for users of the Rolleiflex, 
u Rolleicord, Heidoscope, and Rolleido- 
scope cameras to exhibit their pictures and 
possibly win a prize is oflered by Burleigh 
Brooks, Inc., 127 West 42nd Street, New 
York City, who has announced an exhibition 
to be held in a suitable place in New Y'ork, 
not yet announced, sometime in May. Cash 
awards for the most outstanding photo- 
graphs submitted will be made in each of 
four classes: Pictorial, Portrait, Technical, 
and News. The first prize in each class will 
be 50 dollars, the second, 25 dollars, and 
tlieie wiU be 25 Honorable Mention certifi- 
cates. A Grand Prize of 100 dollars will he 
awarded to one of the four winners of the 
first prizes. 

The rules are that no more than four 
prints may he entered by one exhibitor and 
prints may not be smaller than 8 by 8 inches, 
the desired size being 11 by 14 on 16 by 
20 mounts, while or cream-colored. The last 
day on which prints may be submitted is 
1 May 7, 1937. Each print must have on its 
hack the following data: Camera used, film, 


The 8 X 10 inch full plate addicts and 
the boys who toy with jewel-like mini- 
cams . . . find sympathetic ears Jiere 
at the camera cross roads of the zvorld. 
Yes, we speak the language . and 
while we don't know all the answers 
you'll like our honest values — courteous 
treatment and our "money back with 
a snide” policy Drop in when you’re 
m town 




A new roll film camera 
NETTAR 
by Zeiss 

8 shots on 120 film. 

Zeiss Nettar F:3.5 //f/jPftMiSliifflS 
lens, Compur B I®"- ? »/• 

(I >40018 sec.) direct 
and reflecting finder. 


Here is a hot list featuring 
TRADE-IN BARGAINS 

Sold with a Money Back Guarantee 
Lelca Model G Chrome, Sumuiar F:2 
lens, Eveteady case, Uke new ^174.50 
SVif X 4 V 4 R B Auto Graflex, long focus, 
fitted with Tessar F:4.5 lens and film 
pack adapter $82.50 

4 K 5 Speed Graphic, new model, 5 V 4 '' 
Carl Zeiss Tessar F:4.5 lens in Compur 
shutter, three holders, film adapter and 
case. Like new $92.50 

9 X 12 Zeiss Mtrcflex, Cad Zeiss Tessar 
F;2.7 lens, film adapter and case. Like 
new $185. 

4 K 5 R. B. Grades: — BVz"' Tessar 
F:4.5 lens $93.00 

Kodak Ranca miniature, F:4>3 Anastig* 
mat lens, automatic shutter . . $12.50 

Clearance of 
FILMO 70A 


A ‘'life-time” camcia 
100 ft. capacity inter- 
changeable lens mount, 
ed with 1 " Cooke F:3.5 
lens, carrying case, $35. 
with 1 " Cooke F 1 I .8 
lens in focusing mount. 
Price $52.50 

with 1 " Wolleasak 
F;1.5 . $57.50 


DeVry Model 47,11^0 ft. capacity. 16 mm. 
with F:3.5 lens. No case,. $16.75 
Kodascope Model B, automatic thread- 
ing projector. 250 watt bulb, with 
case $42.50 


Send for new Free Bargaingrams: Sec. 
mm. Apparatus #224. Sec. 11*35 mm. Appa* 
ratus #226, Sec. Ill- Text Books #228. Sec, 
IV-Still Cameras #227. Sec. V-Leases #225. 




Dept. AD, 179 W. Madison Street 
Chicago, 111. 

Camera Cross Roads of the World 





SCIENTIFIC AMERICAN 


CENTRAL CAMERA CO. 

230 So. Wabash Dcpt.X-s. Chicaeo 


“Make Money With Your Camera” 

PIIOTO-MABKETS 

This n2-page book tells what to 
“shoot,” how and where. Gives di- 
rections for submitting photographs 
to magazines. Lists 1823 markets 
for photographs, together with the 
types most suitable for each. 

Sixth Edition — Revised — Up-To-Date 

50 Cents, Postpaid 
Scientific American 

24 West 40th Street New York City 


design of the case is illuminating and gives 
an inkling of the thoroughness with which 
manufacturers of photographic equipmenl 
usually work in order to bring out a com- 
pletely practical article of real use to the 
amateur. Here it is: 

“We went to the best cabinet maker we 
knew and had a wooden case made hut de- 
cided it was too bulky and too heavy. Next 
we tried standard hard fiber board and made 
a case that looked promising but when it 
went through the mails, the walls collapsed. 
One after another we had ten models made 
by four craftsmen in different lines. We tried 
thin fiber sheets but they proved too flex- 
ible; we reinforced those with rigid boards 
but that was not quite right either. We tried 
an all-metal case, then one having rigid fiber 
top and bottom with attached metal walls 
but when that went through the mails, the 
sides were badly dented. With the tenth 
model, we have reached the answer. It is a 
case made of strong fiber pressed specially 
thin for us by the mill to achieve light 
weight and it has rigid top and bottom with 
solid fiber walls that are incased in folded 
and riveted duralumin.” 

Clouds in the City 

I T is not without reason that the photog- 
rapher is attracted to clouds and never 
misses an opportunity to snap them. In the 
city he finds many interesting compositions 


mn 


BARI 
CAMEI 
CAT A I 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.R.P.S. 

B esides having a consider- 
able amount of fun with the 
miniature camera, making trick 
“shots,” art photographs, and the 
like, you can also use it for spe- 
cial paying work. This little pa- 
per-bound booklet of 72 pages 
tells not only how to make in- 
teresting photographs that are 
salable to news agencies or mag- 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.— $1.10 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 


exiicnenco nmled camiiion dfhaw 
cditciitioii Biillicient kmnd fur frcd 
hooUi’t. ‘'Oniiortiiiutiefl ill PhototrH' 
jihv". partiriilarR And rcfiuircrnMitB, 

Amorienn Scheol Qf Photography 
Oept. 226S 

3601 Michigan Avo. Chicago* III, 
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Skyline and clouds 

which would be worthless witliout clouds. 
Buildings silhouetted against the sky are a 
favorite subject; trees and clouds are anoth- 
er. Clouds are restful, inspiring, beautiful, 
and gay. They may also be somber, dramatic. 
The yellow filter has been used for a long 
time to cut down the intense influence of 
the blue of the sky on the film and so give 
the clouds a chance to record themselves 
in proper contrast, but in recent years a 
number of new filters have been introduced 
for the express purpose of obtaining a dark 
sky in which the blue is not only cut down 
but cut down to a quite dark gray. The 
most popular of these at the present time is 
the light red filter which must, of course, 
be used in conjunction with panchromatic 
film. Also, the exposure must be increased 


PHOTOSCOP 

AUTOMATIC 

EXPOSURE METER 


The perfect still and cine meter 
that tells the exact exposure or 
diaphragm opening to use in- 
doors or out under any light con- 
ditions. 

Very compact; direct reading; 
applicable to still, movie or 3 
color cameras without change or 
modification. 

Price $22.50 

in self contained Eveready Case 

PHOTO UTILITIES, Inc. 

10 West 33rd St. New York 


While They last 

“AN UNUSDAl BOT” 
for the minialure 
enthusiast 


NEW GUARANTEED 




with Slow Speeds 

With Carl Zeiss Tessar F2.8 
$115.00 

With Carl Zeiss Sonnar F2 
?150.00 

With Carl Zeiss Sonnar F1.5 
$225.00 

We only have a limited quantity 
of these now oameras and cannot 
obtain any more, so act quicHy. 

Liberal allowance on 
your old camera. 

ABE COHEN’§ 
EXCBANBE, iNC. 

"The House of Photographic Values” 

120 Fulton. Street, New York 
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Avutinn dcr[i,i[ii]ini tniw'd ne Ml more Linenln snd' 


The Apei Slide Rule 


111 i)iirfuriiii'rad'‘)nS A Tlieillii'ilfifiiin 
slKmsiifylkjeiiotiKJnuftlieHeilMAei- 


Mti-ficd I'riir.MlliIihltiietouJoOIl 
MmCO-D CireiiUtelree 

Gilson Slido Rule Co., Stuart, ria. 

Slide fti/ejl/nAfTniw mid 


SIS IIOmY BVILDIHC MEm 

NEWPortabieOUTBOARD 

JBOAT! 

i" ™ msBm '' Riiiidtiii^iiciiUfliieiKiiir- 

I .-1^ filile seawQttliv, pujInWr Oiii- 

/iwiri/Ai-W' Tic It anyuhw 
^ b> Imid or w h'lie, liAprcof, trouble- 

f "'{* free Jinn siv'cd per lioncpnwcr, more mtboef 
f jillrni MRAD'S perfected aliiniinuin-tihhcd cut- 
Menil'c ' . i»s ConsirneHun lut piiiriiiitfct succwhIuI ,ia- 
Usti/ kr-Mti beiiibl),niiiiLli,ca 8 ilv, cronomeidly RuHliduiio 


MEN TO CAST 5 & 10c 


ASH TEATS, ETC. for olJ EslablislieJ Firm 

fan le dime in anv spate room, basement or 
Sarajc and 11(1 eviieriencc necessary A lareiiii- 
inirtiDillj to derate your spare oi full time to 
lirofltnble work, Aiiply only it von mean stilct- 
ly biBuiesa, statins ajc and spice availaMe 

Metal Cast Products Co., Dept, S 
1696 Boitffli Road New York, N. Y. 


Reduce Cosi8-Sp ® 4 ^ 

Complete line of Batteiy Equip- 
mem for Chicks, Brollera, Pul- 
lets and Layeta. Thousands are 
making money the ARNDT way. 

FREE Booklet tells the whole 
story. Write for it. Ojpj, 8| 
M.H.ARNDTMFG.CO., Trenton, N.r 



Balance as abore with 1-50; l-2il: Mfl; 1-5 and 2-2 
gram welitlits, base 5?'/’ 1 3ii" Catalog with 
3Mfl illustrationsi of lebtintary apparatus sent for Stic, 
Catalog listing 10,111)0 cheiiiicals, drugs, tlovnis, eti, 
and IfOO srientllic books sent (or 25c Wholesale 
I'lice List liiflfl ill, 10c, 

LABORATORY MATERIALS COMPANY 
62? East 71st SL Chicago. Illitiois 


‘■®/«®>,.Counters 



WM Nm7!r:i:i7.E 

Sifi «iid mcllis. I hm- liiuduu, of kiitiii for jul- 
lEi' iMit b™i6Motthiltoj7rach,SmHiaw!; 

isb ^Ct-Plewre Send tea cents fflt Illustra. 
tw^l rospettiis, scadinj any httai- 

Dept. 36, Box 1424, San Diego, California 

~6EAM 

In Sl 0 (k-l«Mi|iit« Delivery 

Om .jjd itdiiM. m*ti, iljni 
tanm.laibl! miplBc. ("IfcW'tA 
ci.nijt.t.liBE«amiiviiBimrChi,wBtMt* 
CiMMquoWifflipMinieilraofanvkiiU. 
oinaesyoiirblueRrMilauvCinflVp,,,. 

Write ter Cileln Ni. 20 
CHICAGO GSAR WORKS. 


“tliumr is only two Indies long and aliont 
an inch in diamelci. Within is a smal 
amount of merciiiy and enough argon gas 
to “start” tlie lamp. 


(Continued jm pitge 329) 

lioiiseliold refrigerators, and ice cieam cab- 
inets, It is also suggested as a biilkei, espe- 
cially for alkali powders, for the silica is 
readily soluble in alkaline solutions. Sudi 
ready soliihility provides a means for pre- 
paring the silicates of organic bases. 

Aerogel possesses the remarkable prop- 
erly of mixing rapidly and iiiiHormly with 
pigments. When a lube containing a consid- 
eiable bulk of aerogel and a small propoi- 
tion ol colored pigment is sliaken once or 
twice, a uniform mixture is obtained. Tins 
provides a most spectacular demonstration 
of its exceptional dispersive properties 
which may find practical application in 
paints and lactpiets. 

A number of interesting uses follow from 
the remarkable behavior of aerogel with 
liquids. Certain grades are said to absorb 
up to 80 percent of their volume of water 
without getting “wet.” Alter that, a paste 
is formed. Aerogel is tlnis of value in dry- 
ing lip watery liquid compositions. It may 
also be used in making lliich peases from 
thin oils, and has been suggested as a sus- 
pending aid for llie pigments in paints and 
printing kb.-liuliistrki BiiMn of Ar- 
tbiir D. Little, Inc. 

‘BuLB-flTHIN-A-BoLB’ 

Mercury Lamp 

D evelopment of a unique loo-wait 

mercury lamp, a relatively small tulin- 
lar “bulb within a bulb” that is expected to 
accelerate lighting progress materially and 
bring substantial benefits in commerce, in 
industry, and to such specialiaed fields as 
street lighting and photography, was an- 
nounced recently by the Mazda lamp manu- 
facturers at Nela Park laboratories, 
Altliougli the new lamp is still in die ex- 
perimental stage, laboratory experts were 
enthusiastic concerning its potentialities. 
They declined, however, to preict jiBl when 
the double-bulb specimen would be made 
commercially available. 

In its presenl stage, the strange lamp pro- 
duces 30 lumens per watt, or about as much 
light as the standard filament 200-watt lamp 
now emits. Early tests indicate that this ex- 
perimental mercury lighting tool not only 
has a relatively long life but maintains a 
remarkably high light-ontpnt as well. 

About the size of a small ciiciimber-llte 
outer bulb has a diameter of 1% inches and 
an all-over length of less than six icches- 
the new lamp is less than half as wide as 
the standard 200-watt tungsten filament 
lamp and measures two inches less in length. 
This compactness, plus otliei efficiency ad- 
vantages, experts explained, indicate tliat 
this hulh-in-hulb meicmy lamp will, when 
perfected, adequately answer urgent need.? 
for a mercury lamp which can he used sat- 
isfactorily in combination with filament 
lamps to give a better quality of light from 


operates from either a 110-115 or 120-volt 
line without need ol a voltage step-np k 
starting, A reactor or “choke” governing de- 
vice is, of cnuisc, required to keep the lamp 



Sculptor Sathcf’s models, accurate to the tiniest detail 



The latest in mercury lamps 

from “racing away with iisidf” while in 
opcralion. It operates at alioiit two almos- 
plicrcs pressure. 

When the new lamp is first tinned on an 
tire strikes. This emits a techie hluish glow. 
The lamp takes about live miniilcs lo gel 
hilly “warmed up.’’ Meanwhile, the glow 
gradually hiulds up into an exUeniely bril- 
liant stream of light. 

If used for street lighting, this new lamp 
would leipire a tiansformer to insure prop- 
er voltage and current for satisfactory oper- 
ation. 



A model of stegosaurus, the one 
shown ill Mr. Satlicr’s hand, above 

iitesl detail mi far as known. Best of all, he 
tan spend his .Sunday afUTiionns in the 
badlands near Fort Peck and find hoofs, 
claws, skin-plales, boms, and bones of the 
creatures he delights in reproducing. Ho 
expects lo have an entire exliihit case filled 
with models lickc spring. Each shelf will 
represent a dillereiit era, hcgimimg with the 
Jurassic and ending with the uppermost of 
the dinosaur zones in the Cretaceous, Each 
group will have a painted background de- 
■picting its associated lorn and contenipin- 
^ancous fauna. 


The outer bulb of the new 100-watt mer- 
cury lamp consists of a tubular-shaped pro- 
tecting envelope of soft glass. The inner 
htdh, also tnhidar, but about the size of a 
stuhly fat thumb, is made of extra-hard 


Behold THE Mighty ; I •^ancous fauna, 

(Midget) Dinosaur ' 
oaimoR W S.fc .1 F.( Pi Haifeve. FROM ClVIllE.- 

U Muiitana, is shown jh our illustration TION S BY-PkODUCT 

putting the finishing touches on a clay ,/>k^mi|OSE imtnrliinate persons who must 
model of Stegosaurus, a dinosaur of tlie • ' 

Jurassic Period of about 150 million years , 

ago. Stegosaimis is one of the oddest crea- , 

lures that ever lived and, for his size, had , 

the smallest brain known. He measured 11 
leelhigli and 30 feet long. His fossil remains ujui ^ 

are found in the territory immediately east ^ 

of the Rocky Mountains, ion Chemical Compam 

In the background are other inosaur 
models by the same artia together wlh a 
potiion of the lamoiis Fort Peck Fossil j - , , , 

Cofetion, The te^tory near the great 
dam, now under construction by the u. b. 1 ,,^ jijdipy (jj j, 

Army Engineers, abounds in fossil remains \ 

of dinosaurs and other repldes. The collec- I ^ . j, ” , . ’ 

and residents of the area, Smee the reset- . 

voir to he created by tlie dam will cover y 
245,000 acres, plans are being made to con- 
duct an intensive search for fossils in the ( v qi, u,; ° „ 
aieaheforeiti 5 fiooded,Seyetaleast*min- 
stitutions are particularly interested, '( Todchoi 

Jlr.Merhasheenriptnrmgforyears. ;■ ^„„^ent wlii 

while in college, he became mterested m fodehonsc said that t 
dinosanm. Now he devotes about all of his j,,; ^ 

"“S “u ' I'"” 

rrofessor Marsh a Dmosaais of North u „ , , 


line seems lo get liaylever from pine pollen, 
"The human race,” he said, “must certainly 
have been cradled in an atmosphere of pine 
pollen and has ever since been subjected to 
annual exposure to it. We are all immune 
to pine pollen and to a certain extent to 
the pollen of most of oiir deciduous forest 
trees.” Civilization has made a ragweed 
paradise of this continent, Dt. f odehouse 
iiiaintains, and the “end is not yet in sight 
tor the ragweeds are still on the increase as 
iiiore and mote areas are laid open to them," 
-Scum Serm, 


TN addition to an enormous de- 
struction of property, the Janu- 
ary-February floods in the Ohio 
Valley carried away an estimated 
total of 300 million tons of top- 
soil, This loss is irreplaceable and 
rich farming lands have suffered 
accordingly. 


Hayfever from CiviiizA- Glycerol As a 

tion’s By-Product Drying Agent 

T hose untiirliinate persons who must ALTHOUGH glycerol prices in the United 
sneeze and snifile llieir way ihroiigli fl States have been rising as new uses for 

every summer ami tall, unless medical this by-product of soap maniifacliire have 

treatment ot vacation resorts can give them been developed, word comes from England 

relief bom hayfever, are paying the price of its economical use to remove moisture 

ol civilizaliiin. This view of a miserable ail- from maniifactuied gas. Glycerol readily 

meal was recently presented by R. P. absorbs moisture from the gas before it is 

fodehouse, scientific director of the Arlmg- pul into the mains, After absorbing moisture 

ton Chemical Company, to members of the to its limit the glycerol is re-coheentrated 


American Institute of New York City. 
An enormous increase in ragweed a 
emain other hayfiiver-caiising plants is 


and used again. The cost is very low because 
the glycerol can be completely recovered. 
It is preferred lo other drying agents which 


hy-ptodnet of our modern civillatiori which are corrosive to equipment and may react 
has di.sliirhed the soil and its natural chemically with the constituents of the gas. 


Seaweeds Made Many 
Rocks 


balance of vegetation, Dr, f odehouse point- 
ed out. Ragweed plants were scarce before 
civilization came along lo plow up large 
sections of land, dig ditches for sewers, 
level off srrelche.s for roads, and otherwise 


QEAWEEDS ate responsible lot the foi- 
The hayfever patient and others who 0 nation of many massive rocks in the 

Slier from allergies are not invariably ah- older strata of North America, the Paleon- 

nomal, Dr. Wodchouse suggested. It is tological Society was told at a recent meet- 

theh envimnment which is abnormal. Dr. ing by Dr, Carroll Lane Fenton and Mrs. 


Wehonsc said that allergy is seldom evi- Mildred Adams Fenton, Science Senice le- 
deal with respect to tliose things old in the ports, 
apetience of the human race. Pine trees, Many seaweeds even today are great gath- 
fe pointed cut, produce far greater qnanti- erers of limestone, which they extract from 
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New 

Illwiimated Magnifier 

Professional merv, police deparf- 
ments, stamp collectors, bankers, 
purchasing agents, textile men, 



mechanics, agriculturalists and 
manufacturers of all products re- 
quiring close surface inspection 
have found use for this new il- 
luminated magnifying glass. Giv- 
ing powerful magnification with 
illumination of the field of vision, 
the new “Plash-O-Liens’' employs 
a double lens system. 

E. W. PIKE & CO. 

Box 3S, Elizabeth, New Jersey 


E. W. PIKE SC CO. 
l&ox 38, Elizabeth, J. 

Please send me circular describing the 
"Flasli-O-Lens". 
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Glorious Thrills For You 
. . . with a TELESCOPE 

WoUcnsafc Telescopes gather exciting ^2.50 
scenes from miles around and bringtheni . 

to your eye — highly magnified and in 
sharp detail. Seven sizes — from o-power ^4/ •JU 
at $2.50 to 45-power at ;J47.50(with cc- 
lestial eyepiece 68x for $56.75)i At 
dealers ordircct, 

Optical Company 
813 Hudson Ave., Rochester, N.V. 



about themselves. Some seaweeds of tiiis 
type are often superficially so like corals 
that many persons mistake them for these 
animals. 

It is difficult to identify some of these 
seaweed-deposited limestones, Dr. Fenton 
said, because they form a maximum of lime 
and leave a minimum of plant traces. Never- 
theless, he and Mrs. Fenton have been able 
to make out certain form-species that appear 
to be alike in widely separated regions, 
such as the Grand Canyon, Minnesota, Mon- 
tana, and Pennsylvania. 

Worms, also, can slowly build mighty 
rocks. Drs. B. F. Howell and John F. Mason 
I of Princeton University described reefs in 
certain California strata, formed entirely of 
the limy tubes in which, ages ago, lived 
crowds of the marine worms known to sci- 
ence as Serpida. 


discharging it throiigh as many as 24,000 
cycles of charge and discharge. Cedar sep- 
arators fail before 12,000 cycles have been 
reached. The natural porosity of the latex 
separators inliodiices less internal resis- 
tance into the battery than wood separators, 

~D. H. K. 

Windmills Come Back— 

As Protectors 

T he eerie squeak of the windmill, once 
quixotically annihilated by gasoline 
power, has letiirned to haunt the home of 
its succe.ssor. Windmills are being used to 
protect vast pipe line networks from cor- 
rosion. 

Thousands of miles of underground steel 
pipe cany crude oil, stabilized crude, re- 
fined products and gas. Conditions are ideal 


Learn Pultll® 

I Speaking 

r At home — in spare time — Many overcome 
V “stage-fnght, gain self-confidence and in- 
' crease their earning power, through ability 
. to sway others by effective speech. 
Write for free booklet, How to Work 
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North American Institute, Dept. 22S5 
/ . 360X Michigan Avenue, Chicago^ III. 
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Transparent Utility 
Boxes 

B oxes of transparent resins, particular- 
ly cellulose acetate, are finding a ready 
use as packages for everything from orchids 
to shirts, hats, and shoes. By providing 
transparent containers in which a traveler’s 
clothing can be kept in order on a long 
journey, or in which accessories to milady’s 
apparel can be put away out of the dust 
but easily identified when needed, these 
new plastic products are finding great 
favor. Some retail stores, recognizing the 
added sales appeal of articles packaged in 
these relatively cheap containers, supply 
them gratis with purchases.— R. H. K. 

Your Brain Keeps 
ON Growing 

A MENTALLY active human brain keeps 
on growing until the age of 50 or 60. 
This is the most logical interpretation, says 
Dr. Ales Hrdlicka, curator of physical an- 
thropology of the Smithsonian Institution, 
of a slight but constant increase in the di- 
mensions of the head which continues in 
mentally active men and women throughout 
most of adult life until the changes associ- 
ated with old age begin. 

The increase in head size has been found 
by Dr. Hrdlicka in measurements made on 
“old Americans” — persons with at least 
three generations of American ancestry; on 
the members of the National Academy of 
Sciences; and even on a large group of In- 
dians. It has just been demonstrated strik- 
ingly by repotted measurements of large 
groups of Russians of various racial groups, 
and it appears in the great body of data 
I collected by French anthropologists. 

“There is no evidence,’’ Dr. Hrdlicka says, 
“that either the scalp or the bones of the 
vault thicken with age; the scalp, in fact, 
it is now known definitely, becomes thinner.” 

Latex Storage 
Battery Separators 

F ailure of storage batteries in use has 
frequently been caused by damage to 
the non-conducting separators placed be- 
tween the battery plates. A new type of sep- 
arator made by vulcanizing rubber latex bas 
been found far superior to the separators 
generally used. The cured latex sheets re- 
sist the chemical action of the acid in the 


for conosion, with heavy leakage and main- 
tenance costs, for when steel is thus buried 
underground small electrical currents are 
set up on which the metal floats away. Tech- 
nically it is electrolytic corrosion, with the 
steel pipe the anode from which iron ions 
go ofi into the soil. One ampere of current 
will carry away 20 pounds of steel per year, 
and, as this loss usually comes from small 
local areas, the corrosion problem is serious. 

By the simple procedure of reversing the 
current by impressing a small voltage from 
an outside source, this electrolytic corrosion 
is stopped, the pipe becomes tlic receiving 
end — the cathode— and is protected by a 
layer of hydrogen formed at that point, 

Tlie practice of this new method may be 
applicable to other situations where steel is 
buried in moist earth. A hole is dug near 
the pipe line and scrap iron dumped in. 
Sometimes rock salt is added to make the 
ground more conducting. The pile of scrap 
iron is connected with the positive pole of 
a source of low-voltage direct current, and 
the negative pole is connected with the pipe 
line, usually in a number of scattered places. 
Through the circuit thus formed, current 
flows from the positive pole of the source 
of electricity through a copper cable to the 
scrap iron, the anode, which corrodes rapid- 
ly but is of negligible value. The current 
then flows through the earth, the ions being 
carried by the moisture in the soil, to the 
pipe line, now the cathode, and a protective 
film of hydrogen forms on it. The current 
then returns to the source by anotlier copper 
cable. 

Any source of electric power may he used 
for this “cathodic protection,” hut the com- 
monest are probably small low-voltage gen- 
erators driven by windmills. In the pipe line 
country of Texas and adjoining states the 
winds are steady and reliable, and the al- 
most obsolete windmill again becomes a 
familiar mark on tlie landscape . — Industrial 
Bulletin of Arthur D. Little, Inc. 

Frozen Smells 

M easurement of smeiis by freezing 

them has opened the way to a new 
method of filtering odors from re-circulated 
conditioned air in railroad cars, V. A. 
Gant of the University of Illinois Medical 
School and H. D. Shaw, research scientist 
ol the Pullman Company, report to the 
American Chemical Society. 

Conducting tests in a lounge car where 
passengers were eating, drinking, smoking, 
and sleeping, the investigators found that 
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^tinned air, composed of 25 percent fresh 
air and 75 percent re-oirciilated air, became 
objectionably odorous. 

“Large proportions of tobacco smoke, and 
the odors of food, liquor, and human bodies 
from the bedrooms and the lounge were 
drawn directly into the re-circulated air 
intake,” the report points out. 

The problem was to measure the smells 
individually, so that an efficient filter could 
he designed to eliminate them, and this was 
accomplished by filtering the air from the 
car through dry ice. 

“The frozen odor and moisture were plac- 
ed in a wide mouthed bottle properly fitted 
with a cork collar through which was in- 
serted an osmoscope,” the report continues. 
“An osmoscope is an instrument permitting 
the measurement of smells by measuring the 
concentration of fresh air at the time the 
smell becomes apparent to the technician.” 
''Once the smells had been measured, Gant 
and Shaw point out, it was necessary to de- 
vise a filter which would remove them with- 
out itself exuding any odor, as chemical 
filters were found to do, The best medium 
for this purpose, the scientists discovered, 
was activated carbon. The filter devised was 
constructed on a principle similar to that 
of the first gas masks used in the 'World 
'War, which contained a filter of nut shell 
carbon. Subsequent tests established that 
the carbon filters were successful in remov- 
ing any noticeable trace of odor in the 
lounge car used in the fust expeiiments, 
and that the filters have an effective life of 
at least four months. 


GLASS FIBERS 

T^EPENDING on the nature of 
the application, glass fibers 
vary in diameter from 0.02 inch to 
0.0002 inch (less than the diameter 
of human hair) while some fibers 
for special purposes have been pro- 
J duced as fine as 0.00005 inch. 


Social Service and the 

fEAKLINGS 

“*TN a long letter to the Times (London) 
1 Lord Dawson has gone to the root of the 
problem of national health in its politico- 
medical aspects. He points out that years 
ago nature’s method of selecting the fit was 
1 high birth rate and high infant and adult 
death rates. Formerly weaklings in body 
and mind sank to a low economic level, 
lived precariously, and were prone to elim- 
ination by diseases such as tuberculosis. 
Today, through our social services, they re- 
ceive maintenance and increasing protec- 
tion from the ravages of disease. The mortal- 
ity from tuberculosis has been halved in the 
last 25 years. Further, these weaklings 
often propagate to the disadvantage of the 
race. This nugatory rendering of nature’s 
tough method of elimination necessitates an 
alternative policy, which we have not 
, thought out. It should comprise (1) plans 
} to promote fitness during the period of rear- 
ring and development; (2) plans to secure 
that the most fit among youth, from 
wherever they derive, have every oppor- 
tunity to get to the forefront; and (3) plans 
of special and kindly measures for deal- 
ing with the inherently unfit. 


kind to the weaker brethren of today we 
are not more than unkind to all the brethren 
of tomorrow. It is relevant to consider the 
birth rate. During the 50 years 1880-1930 
there was a decline in the crude birth rate 
of 54 percent in England. The dominant 
cause is contraception, which is widely and 
increasingly practiced in all European 
countries. Its practice is more prominent 
among the more educated classes, hut it 
has already reached the artisan class and is 
rapidly penetrating the classes that live by 
unskilled labor. One potent cause is the fall 
of the infant death rate from 172 to 57 per 
thousand births during the last 90 years. 
Formerly the death rate was the safety 
valve. But contraception can be misused 
and in some cases families are too small. 
Fit citizens should more than replenish their 
own places. 

Finally, the inherently unfit should be 
actively discouraged from reproduction. 
Good nurture cannot be a makeweight 
against had breeding.— /ourna/ of the 
Americcm Medical Association. 

Dyeing Molded 
Plastics 

A new method ol dyeing articles mold- 
ed from synthetic resins allows manu- 
facturers to apply colors as desired to their 
product without requiring them to hold 
large slocks of various colors. In the past 
the maniilactnrer ol colored articles from 
synthetic resins has been compelled to in- 
liodiiee the color into tlie molding com- 
pound before finishing. The new process, 
developed by Guslavus J. Esselen, Boston 
chemical consultant, involves softening of 
the surface of the molded article in a solu- 
tion containing glycerin and a phenol, This 
softening process allows dye actually to 
enter the molded article and give it a depth 
of color. An advantage of the process, which 
may he applied to plastics containing a 
variety of synthetic resins, is that it allows 
raannfactiirers to stock uncolored molded 
pieces and to dye them in colors demanded 
by changing fashions.— D. H. K. 
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Mill-Impregnator-Truck; 
Makes Stock Feed 

D uring the western drought, it was 
discovered that a remarkably fine stock 
food could be obtained by mixing almost 
any food the farmer had— beet pulp, oats, 
corn, and so on, with black-strap molasses. 
This addition converts feed that is short in 
carbohydrates and long on bulk into a tasty, 
rich, appetizing product of much higher 
value. 

However, the processing necessitated a 
long trip to the mill, and another compli- 
cated operation to impregnate the ground 
feed with molasses. But today farmers near 
Lapeer, Michigan, do not have to worry 
about these costly operations, for their mill 
now comes regularly to their own barnyard, 
every two weeks. 

This ingenious and practical outfit con- 
sists of a portable mill and a molasses im- 
pregnator mounted on a Diamond T truck. 
The truck motor, through a specially built 
split shaft power take-off, furnishes the 
power. 

The farmer has his feed ready when the 
truck is due, the feed is ground and impreg- 
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Equipment for rendering fingerprints visible by ultra-violet light 


and the truck then departs to the next farm 
on its schedule. The farmer is left with 
ample high-grade prepared feed, ready for 
instant use, without the expense and time 
of hauling— a remarkable instance of the 
mountain not only coming to Mohammed, 
hut making a tidy profit in doing so! 

Oat Flour Prevents 
Rancidity 

R ancidity in foodstuffs is known to 1)6 
caused by the action of oxygen on fats 
and other compounds in tlicm. To overcome 
oxidation, a number of synthetic chemicals 
have been found effective, but most of these 
are of such character that they cannot be 
added to foodstuffs. Recently it has been 
found that oat flour possesses to a remark- 
able degree the power to suppress the 
changes in foodstuffs which result in ran- 
cidity. The oat flour may be mixed directly 
with the fat or other foodstuff, or may be 
used to treat the wrapping material of the 
food package. A small amount of oat flour 
(1 to 5 percent) incorporated into a surface 
coating on paper has been found effective. 
Treated paper has been used successfully 
for wrapping butter, lard, bacon, cereal 
products, potato chips, salted nuts, and 
coffee, among others.— D. H. K, 

I Invisible Light Makes 
j Fingerprints Visible 

A new tool for crime detection was 
described recently by Dr. Francis F. 
Lucas of East Orange, New Jersey, as one 
outcome of his years of woi'k in the field 
of photomicroscopy. Noting that the fatty 
deposit which constitutes a fingerprint does 
not always catch and hold the fine powder 
which is dusted over it to make it visible, 
Dr. Lucas cast about for some otlier way of 
making the imprint visible. 

In his contacts with biologists, Dr. Lucas 
learned many of their experimental meth- 
ods, one of whicli is to “fix” a fatty sub- 
stance by exposing it to the fumes of cer- 
tain chemicals known as Fleming’s reagent. 
This should make a fingerprint insoluble, 
reasoned Dr. Lucas, and then if the print 
were on paper, the paper with its fixed print 
could be dipped in a dye which glows 
brightly under ultra-violet light. This phe- 
nomenon, known as fluorescence, is one 
which Dr. Lucas regularly makes use of in 
his high-power microscope study of metals 
at Bell Telephone Laboratories. Experi- 
ments showed that he was on the right 


print visible as a black pattein against a 
brilliant bliie-grecn background. This pat- 
tern can easily be examined through a 
small telescope or it can be photographed 
and enlarged to any convenient size for 
close study. 

One advantage of Dr. Lucas’ invention, 
nn which a patent has just been granted, 
is that the presence of printing or writing 
on the paper does not obscure the finger- 
print pattern. The light by which the print 
is viewed is invisible to the eye and hence 
any wiiting on the paper could not be seen. 


Parapsychology 

P ARAPSYCHOLOGY! A new scientific 
leim to dcscrilie a new scientific ap- 
proach to an old subject. Making its bow at 
Duke University, a new journal, and the 
first in its field to appear under the sanc- 
tion ol a recognized university, will be de- 
voted to clairvoyance, telepathy, and other 
arts of mind-to-mind communication with- 
out benefit of the inventions of science. 

“Para” means beside. In the Greek from 
which it comes, it also had such meanings 
as “amiss, faulty, irregular, disordered, im- 
proper, wrong,” according to the Oxford 
dictionary. These latter meanings are prob- 
ably not intended by the sponsors of the 
new journal devoted to parapsychology, 
liDwever, for tlie editors, Prof. 'William Mc- 
Dougall and Dr. J. B. Rhine, are convinced 
that men can trasmit ideas without recourse 
to wires, radio, postal facilities or even 
speech— “extra-sensory perception” they 
call the art. 

For many centuries man has souglit the 
means for looking into the minds and hearts 
of his fellow men. Perhaps it is because 
communication arts, amazing as the radio 
and telephone, telegraph and television are 
today, lag still behind the fleetness of human 
thought. Perhaps it is because of the truth 
of the saying that words are but a cloak to 
hide thoughts. Man has need to supplement 
the clumsy inadequacy of his language 
skill; he needs also to pierce the veil of 
human deception. 

If there exists a way to reveal our 
thoughts to others without the medium of 
voice or post or printing press, then the 
persistent conscientious research of en- 
thusiasts in the field of parapsychology 
should demonstrate it. 

On the other hand, if such hopes are a 
delusion luring the credulous into the 
murky pathways of morbid self-deceit, then 
such research and accurate careful publica- 
tion and dissemination of the findings 
should serve as a most useful aid to Amer- 
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CURRENT BULLETIN BRIEFS 

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail) 


You Bet Your Life! is a review of Amer- 
ica’s shameful automobile accident rec- 
ord, presented in such dramatic form that 
it can not fail to drive home to the motorist 
the chances that he takes when he opeiates 
his car on the highway. Dramatization is ef- 
fected by a series of carefully worked-out 
drawings and accompanying text Tabula- 
tions serve to sum up the entire situation. 
The Tnvelers Insurance Company, Hart- 
ford, Connecticut. — Gratis. 

The Hardest MATEniAL Ever Produced ry 
, Man for Commercial Use is the stoiy 
of the production in the electric furnace of 
an entirely new substance — Norbide. This 
material, a close approach to the diamond 
in hardness, is used in both granulated and 
molded form fur various types of abrasive 
I work in industries. The booklet tells the 
story of the manufacture, characteristics, 
and uses of Norhide and presents several 
Interesting photographs. Write for Bulletin 
5o7A to Scientific American, 21 We.st 40th 
Stmt, New York City.-'i-cent stamp. 

The Realities of Unemployment, hy 
Harry L. Hopkins, is an attempt to face 
the facts of the present situation in the 
United States and to point out what can be 
done about tlie unemployed and the tin- 
employable. Works Piogress Admmistra- 
tion, Washington, D. C.—Gnitis. 


plants, steam turbines and lines, trans- 
mission lines, sewage disposal, refrigeration, 
and railroads. Applications from the small- 
est to the largest are illustrated and describ- 
ed. Write for Bulletin 537D to Scientific 
American, 24 West 40lh Street, New York 
Cit}.—3-cent stamp. 

Norton Abrasives for the Lapidary is a 
condensed study of abrasive wheels and 
polishing and huffing powders used in lapi- 
dary work, based on the experience and 
accepted practice of many lapidaries — 
Norton Company, Worcester, Massachu- 
setts. — Gratis. 

Radio receivers, transmitters, service equip- 
ment, public address systems, and parts 
for all these lines are listed in a compre- 
hensive radio catalog now available; con- 
tains over 116 pages. Write for Bulletin 
537 E to Scientific American, 24 West 40th 
Street, New York Cily.—3-cent stamp. 

Alignment Charts, TiittR Construction 
AND Use, by Paul N. Leboezky. Align- 
ment charts aie frequently of value to the 
engineer foi obtaining solutions to certain 
piobleins quickly and accurately, yet the 
subject of these charts is one that is not 
veiy familiar to a good many who could 
lipuefit directly by their use. In the present 
hook the author has told how to design and 
use these charts. The Director, Engineer- 



INVENTORS 

Write for these Boehs 

C " AN yem answer these fiuestions* How do the 
Patent Lhvps protect an invenior’ What is the 
first siuiple Jstep to take to establbh a claim to an 
imention''' What kiiuJ of a sketeli or drawing k 
needed’ When is a mndel needed? What can an 
imcnpir dn tn Nfcuie hnaiici.fl .hsisL,iiu'e? tVhdt can ffe 
jMteateil? Iluw oari a iBim kb iibuin an iiivontiiin? 

Tlicie and many olhor Hofrit'i aic iiBerf.'c] in tlm l«o bonkti 
‘.htmi) heir Hotji of tiiem arc jour> foi the af»l£ing 

HOW WE HELP 
INVENTORS 

For thirty-seven venrs, it 
lias been our hU'incss to 
in’lp inientnrs; to assist 
Ihem ill secnriBK all the 
protection to which they are 
cntiticfl. tVe tell you hnw 
to .UDid pitfalls We en- 
clf:'a\or to keep expense 
at fi minimum and ar* 
raiiKB dererred payments 
ulien needed The farts in 
ttir^c bonks can be worth 
murh to the man with a 
pi'actioal, useful, salable 
iinmncm Write us a 
ran! or use the Immly 
cfiiipnn Copies ivll! he 
sent with our complinicnls. 
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VICTOR J. EVANS &. CO., I 

Registered Patent Atturneys, i 

237-E Vietor Building. ' 

Washington. D C. | 

Send at oire a free ropy of your booU, “Patent i 
PiolM-tiorr' .nut jfiiii Mwlal Uwklet of “Sugses- i 
Huns un When and liuw tii Still an Invention '' | 

Ni'ine . . . , I 


Street and No. 
City or Touti , 
Slate 


Know Your Ropes is an 80-page booklet 
concerned particularly with the selec- 
tion of wire rope and its applications and 
uses. Particular stress is laid on increasing 
working life of wire ropes in any industry 
that uses such material Many illustrations 
jlbroughout the booklet show the right and 
wrong ways of handling and applying wire 
rope. Since this booklet is of interest only 
to those who have paiticular use for wire 
tope, please make your request for it on 
your business letterhead. Wickwire Spencer 
4;Steel Company, 41 East 42nd Street, New 
York, New York.— Gratis. 


Yesterday and Today in Refrigeration is 
a brief, factual survey of the principles 
ind history of refrigeiation, together with 
a simple explanation of the operation of a 
modern electric refrigerator, accompanied 
by a drawing that makes everything plain. 
frite for Bulletin 537C to Scientific Amer- 
km, 24 West 40th Street, New York City.— 
3-cmt stamp. 

The Story of Neoprene is told in non- 
technical language with strict attention 
to scientific accuracy. Neoprene is one of 
the so-called “synthetic rubbers” and was 
originally produced under the name “Dii- 
Prene." This 6-page pamphlet tells of the 
discovery of the material, its commercial de- 
velopment, and its significance to science and 
«dustry. E. /. du Pont de Nemours & Com- 
l>my, Inc., Wilmington, Delaware. — Gratis. 

Strength Plus— Monel for Mechanical 
Jobs outlines briefly yet clearly the 
various industrial applications of Monel 
^atal. A few of the industries covered in 


mg E.x'periment Station, The Ohio Stale 
Univeisity, Columbus, Ohio. — 40 cents. 

The Inter-American Conference for the 
Maintenance of Peace is contained in 
the March 1937 number of International 
Conciliation, This issue records the pro- 
ceedings of the Conference, held at Buenos 
Aires, Argentina, December 1-23, 1936. Car- 
negie Endowment for International Peace, 
Division of Intercourse and Education, 405 
West 117 Street, Neio York City.— Single 
copies, 5 cents; subscription, 25 cents a 
year. 

“Hot Money” vs. Frozen Funds, by Fran- 
cis P. Garvan, is a noteworthy attempt at 
analy.sis of the situation of American invest- 
ments abroad, presented in a spirit of help 
fulne.5s and with a cordial invitation for 
comments and criticisms. The Chemical 
Foundation, Inc., 654 Madison Avenue, Neiu 
York City— Gratis. 

Cabinets of all types for use in machine 
shops and factories are described and 
illustrated in this folded circular. Some of 
the types described are drill cabinets, cabi- 
nets for small parts, shelf boxes, and ruiit 
cabinets that can be purchased from stock 
and made up into combinations to fit almost 
any available wall space. Write for BuBetin 
537 F to Scientific American, 24 West 40th 
Street, New York City.—3-cent stamp. 

Nickel Alloy Steels in Petrolede Pro- 
duction Equipment, Bulletin U 2, is of 
particular interest to oil-well drillers and 
workers in the oil fields. It describes and 
illustrates seTeral types of new equipment. 
The International Nickel Company, Inc., 


SHADOWS OF NUMBERS 

Upon the loci linil .i fiinlastic sliailmi flits. It coiiiH 
fioiii iionhett, smill at flin, ilu-ii Ijiko, .ihauclesh. then 
tninieil like huiiipliackcil Punch It siiungi tonurj, liCbi- 
Uteu, eliiinks. evpanili, iiuu tuuned like a bull, but 
charging backttaidi, again it sliimlti and vanialies 
In the aunlight, .ibote the liiiiil, a siiuaie of luper Uoats. 
First, floating flat and edgcnlac to tlie sun it casts iiu 
shadow The wind seizes it, cruniplas it, drives it fouvard, 
losses it far upward, recruraples it, lets it fall, eildjs it 
lijckwarti and ngain unfolds it into a sguate, edeewisc to 
the sun 

In niathomalics time is a letel space nhicli is the 
habitat of tlie loots of algehiaic enuatioiis. An ulgclitaic 
ciiiialion of the nth ilegite has n wots, all complex nuiu- 
hers .ill complex numbers lineU in one plane. 

The plane of complex numbers Is a self siifflcient and 
self tontained lliiliiess Slmilons also dwell In such n self 
sulhficnl and self contained flatness. 

He Him fiiizcs at shadows only can believe that the uni- 
verse of shndows Is all, beyond the shadtms there is noth- 
ing; there is need ot pothiiig, indeed, there can he netli- 
ing, tor the universe of shadows is self contained. A self 
contained universe is an nltimato idea. 

Bo the complex roots of an algebraic eijuatloii orTiipy a 
plane universe which seems to form an ultimate inaUieniati- 
ral idea because it is self sufflcieiit ami self contained. 

Every algehtare equation craves a solutlnn. Tins crav- 
ing IS satislieil, or is apparently satished. by a supcilicial 
Sidution tn complex numbers This complex solution fur- 
nishes that illusion of thin, hut perfect, self sufaciency 
ivhich saUslics. Uiotonglily satisfies, a watclici of shadows 
Shadows crawl in the plane ot halt truth while reollty 
flics above through the spare ot whole truth, iteality flics 
wiUi precision but shadows crawl in ambiguity When lying 
shadow halts, who can tell whether flying reality halts or 
merely ascends or descends with undiraiiilshed speed? 

Does a shadow desire to leave its habitat? Can a shadow 
spring upward out of flatness into space? 

Consider a picture. Viewed with the naked eve thi,s pic- 
tuio is flat, but the picture is a stcreugraph, vvlilcli, viewed 
tlirongh a stereoscope, floes spring upiv,ird out of flatness. 

Thwo is a stereoscope for the eye of the body; there rs 
also a stereosrapo tor the eye of the rainfl. 

The roots of an algebraic equation are uiatliemallfal 
stereographs, Yteved directly the loots lie in the flat uni- 
verse of the complex niimliers; viewed through a mallie- 
uiatlcal stereoscope the roots untold into the boundless 
universe of the niultifolfatc nuniliei-s 
The superflnal solution el an algebraic equation in com- 
plex unoibers is hut the shadow ut a solid solution in 
multitoUate nninbers 

The complex roots of an nlBcliraic equation are like the 
petals of a rose, pressed flat, the multitcliate roots of the 
eouallcn arc like tlie petals ot a rose, full Wovvn. 

For those who desire, for the eye ot the mind, atereo- 
(traphic views of the roots ot algebraic equations, we offer 
three monogtaplis by Rohart A Pliillp. 

BIFOLIATE NUMBERS f2nd degree) ... Onedollar 
MULTUFOLIATE numbers (nth degree).,,, Onedoilar 
MULTIFOLIATE CYCLIC EQUATIONS 
(3rtl and 4th degrees) One dollar 



Books SELECTED BY THE EDITORS 


MORE FOR YOUR MONEY 
Sy H. Bennett 

W HEN you purchase a new automo- 
bile, new furniture, fabrics, cloth- 
ing, toilet requisites, your choice de- 
pends upon your past experience and 
the experience of others who have used 
similar products and found them either 
satisfactory or unsatisfactory. Often, you 
are disappointed in what you bought. 
“More for Your Money” is a buyers’ 
guide built upon the assumption that 
you don’t like to be fooled, especially 
where your own hard-earned cash is in- 
volved. It would be a hopeless task to 
attempt to outline the numerous fields 
covered by this book; hence we will 
limit ourselves to a statement that it 
does discuss practically every article in 
everyday use from toothpaste to furni- 
ture and building materials. It gives you 
not just the personal experiences of a 
friend but the results of scientific tests ; 
tells you how to choose that product 
which will give you the best wear, dol- 
lar for dollar. Probably one of its most 
important features is its exposure of 
the tricks used in selling certain types 
of products. It will unquestionably save 
for the purchaser many times its own 
cost. — $2.90 postpaid.— F. D. M. 

TELEVISION RECEPTION 

By Manfred vonArieme, translated by 
0. S. Buckle 

D evoted mainly to television equip- 
ment used in Germany, this discus- 
sion gives the technical background and 
details that bring the readers thoroughly 
up to date with electronic television.— 
$290 postpaid.— H. P. P. 

BEING BORN 
By Frances Bruce Strain 

T he following is quoted from the 
Journal of the American Medical 
Association’s review of this book on sex 
and reproduction for children of pre- 
adolescent age: “This is a book to 
arouse enthusiasm. It tells everything a 
young person could wish 'to know about 
sex. It uses scientific terminology. It is 
devoid of emotionalism and sentimental- 
ity. It is clear and concise. The method 
is effective. There is no preaching in this 
book, and therein lies its power. While 
it is unemotional and scientific, it is not 
cold, but friendly and personal. 
Throughout, the work shows profound 
thought, meticulous care, and a sym- 


gether, it is an admirable work.” With 
all of this we heartily agree. 

It is interesting to note that modern 
books such as this, written for children, 
teU even more about the “facts of life” 
than books purporting to tell “what a 
young bride or groom ought to know” 
were presenting a generation ago. In 
those days they piously left the children 
to pick it up at the same age but from 
the gutter. — 11.65 postpaid.— H. G. 1. 


MEXICO TODAY 

By Colonel Irving Speed Wallace 

T ravel books can be of two kinds ; 

they may be dry-as-dust compilations 
of facts and statistics, or they may be 
exceedingly interesting narratives con- 
cerning foreign lands. “Mexico Today” 
falls within the latter category and, with 
its liberal serving of outstanding photo- 
graphs, tells the story of our ancient yet 
modern southern neighbor. Read for 
general interest and information, the 
book is entirely worthwhile; used as an 
unconventional guidebook to Mexico, it 
is priceless. — $2,15 postpaid. — A. P. P. 


SCIENCE REDISCOVERS GOD 
By Barclay Moon Newman 

T he author’s main thesis is that the 
universe is a purposive mechanism 
and that man is its central figure. The 
God it arrives at is not the conventional 
one but the Grand Architect. This book 
is for thoughtful students of the phil- 
osophy of science and is the antithesis 
of anything either emotional or light and 
fluffy, like some books with similar titles. 
It is a Book-of-the-Month-Club recom- 
mendation. — $2.15 postpaid.— H. G. 1. 

PICTURING MIRACLES OF PLANT 
AND ANIMAL UFE 

By Arthur C. Pillsbury 

M r. PILLSBURY’S engrossing ac- 
count of his pioneering efforts in 
developing lapse-time photography will 
be read with interest and profit by the 
botanist, the amateur photographer, and 
the general reader. Written in the clear, 
unassuming style of the scientist con- 
scious of the romance intrinsic in his 
achievements, the work is a solid and 
valuable contribution to the literature 
of scientific photography. Mr. Pills- 
iury’s story of the remarkable methods 

X l:-i. 1. - 1- . -1-1- .. . : :.i 


pre-determined intervals such matters 
as the growth of a plant over the course 
of days or weeks is prefaced by some 
helpful hints to those who would go and 
do bkewise— if they can afford the price. 
Illustrated with 66 of the author’s own 
photographs, the book discusses his ex- 
periences in photographing by lapse- 
time methods such subjects as flowers, 
pollenization, cactus and succulents, 
leaves, under-sea scenes, and so on. — 
13.20 postpaid. — J. D. 


SHIPS OF THE WORLD’S 
BATTLEFLEETS 

Edited by Pay-Lieut. Comdr. E. C. Tal- 
bot-Booth, R. N, R, 

A lmost a miniature edition of one 
- well-known annual book on the 
world’s navies, this volume gives the 
essential facts regarding the principal 
ships in the navies of the important 
powers. There is considerable discussion 
regarding the details of construction, as 
well as numerous silhouette drawings 
and quite a large number of photo- 
graphs. In our opinion it is well worth 
the small amount charged for it. — $1.65 
postpaid,— F. D. M. 


THE INSECT MAN 
By Eleanor Doorly 

A lUVENlLE tale about the life of y. 
A Fabre, the naturalist, for young- 
sters. Oldster admirers of Fabre would 
enjoy it equally well.— $1.65 postpaid. 
-A. G. I. 

AIRCONDITIONING-INSUUTION 
By J. Ralph Dakell and James McKin- 
ney 

AS has been pointed out many times 
in this magazine there is a great 
deal more to the relatively new science 
of air conditioning than the mere in- 
stallation of the equipment itself. The 
public seems to gain the impression that 
the air-conditioning unit is practically 
the sole consideration and engineers will 
have a difficult job educating these same 
people into the mysteries of the neces- 
sary insulation for houses that must ac- 
company an air-conditioning installa- 
tion. The engineer himself must, how- 
ever, gain a good foundation in this 
branch of the new science and he might ' 
well do so from this new volume. The 
authors discuss in detail the many types 
of insulation, old and new, for the walls 
and floors of houses and for the air- 
conditioning equipment itself. They 
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THE MECHANISTIC AUTONOMY OF NATURE 
with 1935 aiid 1936 supplements on 

Tk New Vortex Atom 

131 pages, 27 diagrams 

A 

He Li Be B 

.^ 1 . 

"6“^) "6'yr 

One docs nol need to be a mathematician 
to know that the nuclear tlieoiy of atomic 
structure is wholly fallacious, notwith- 
i standing its cndoiscracnt by the autliori- 
ties \Vc know ftom tlie rigidity of crystals 
that the constituent atoms and molecules 
must possess exactly the same rigidity. It 
is conceivable that skeletal structures foim- 
ed of vortex-rings might possess consider- 
able rigidity, but how a condition of glass- 
like rigidity could exist in the nucleated 
atom with its widely scattered electrons 
(not to mention the wave-atom) is be- 
yond the undeistanding. Copyrights 1933 
and 1934 by Carl F. Kiafft. 

Price, postpaid, ^(1.00, 

Money rnuU acc'cinipany oulei, 

C. F. KRAFFT 

2310 Q St., N.W., Washington, D. C. 


Air 

Conditioning 

By J. A. Moyer and R. U. Fittz 
Here for the first time in one 
volume is a complete treatise. 
The first half of the book cov- 
ers theoretical fundamentals and 
discusses such phases of aii con- 
ditioning as air filtration, refrig- 
eration, humidity control, and sti 
on. The second half gives a 
thorough study of design re- 
quirements, including such fea- 
tures as examples of typical air 
conditioning designs with the 
necessary calculations for the- 
aters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent ad- 
vances in household, office build- 
ing, railroad train, and theater 
applications. — $4.20 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 

24 Vest 40th St., New York 


•WantediMANuscRiPTs 

New York book publisher respectfully 
solicits worth while manuscripts. 

FORTUNY'S, 45West45thSt.,NewYopk,N.Y. 


to the products of those large companies 
which have developed the more modern 
forms of insulation and have gone into 
much detail to explain their relative 
merits, cost, and the like. Many pictures 
are given and there are numerous work- 
ing drawings of many kinds of insula- 
tion. In addition, there are many tables, 
and mathematics for heat transmission, 
heat losses, fuel saving and such are 
given. — $2.65 postpaid.— F. D. M. 

READING FOR SKILL 

By Angela M. Broening, Ph.D., Fred- 
erick H. Law, Ph.D., Mary S. Wilkinson, 
A, B., and Caroline L. Ziegler, M.Ed. 

A dmirably brought out in this book 
- is the fact that reading is not mere- 
ly the use of the eyes to carry to the 
brain the meaning of printed words. 
Reading encompasses much more than 
just this, particularly if it is desired to 
read intelligently, rapidly, and skilfully. 
The book serves as a guide for students 
— either in school or out — who realize 
the desirability of absorbing knowledge 
by reading and who wish to do so with 
the least possible effort and the great- 
est possible result. — $1.35 postpaid.— 
A.P.P. 

A separate volume is identical with 
the first except for the fact that it in- 
cludes a section at the back entitled 
“Key to Exercises and Check Tests,” 
apparently for the benefit of teachers. 
The two volumes are readily differen- 
tiated between, since the former’s cover 
is lettered boldly in red, while the cover 
of the latter is lettered in blue. — 11.45 
postpaid. — A. P. P. 

SUPREME COURT OR POLITICAL 
PUPPETS? 

By David Lawrence 

A SMALL, compact volume of argu- 
ments against the rape of the Su- 
preme Court. — 10.60 postpaid. — A. G. I. 

ART AND THE MACHINE 
By Sheldon Cheney and Martha Cheney 

“TNCONGRUOUS” is the word you 
■I think of when you have seen the pho- 
tograph in this volume of a gas stove by 
Norman Bel Geddes. Yet this typifies 
the trend of industrial design today. 
Artists noted in their own right have 
been employed in increasing numbers by 
industrial firms that make all manner 
of utilitarian products with the purpose 
of dressing up these products, making 
them more attractive and salable. It is 
the modern “eye appeal” under consid- 
eration here— the eye appeal which is 
the last little touch on a product which 
already may be a masterpiece mechani- 
cally. 

The authors discuss this trend from 
the time Norman Bel Geddes opened the 


This is th@ book on 
mathematics which 
everybody is falkfiig 



MATHEMATICS 
FOR THE MILLION 

ByLANCELOTHOGBEN,F.i).s. 

This amazing new book, which shows how 
easy and fascinating it is to master the magic 
of mathematics, has been a sensational best 
seller in England . , . where it has been 
“selling like an Edgar Vallace, because for 
the first time it links mathematics with his- 
tory and daily life.”— CafeZe to the Chicago 
Tribune. “A book of first class importance 
that should be read by every intelligent 
youth from 15 to 90 who is trying to get 
the hang of things in this universe.”— 
R. G. Wells. Now the fame of MATHEMAT- 
ICS FOR THE MILLION has crossed the 
Atlantic. Profusely illustrated by J. F. Hor- 
rabin. $3.75 


For that space on your 
bookshelf next 
to ^'Microbe 
Hunters"'— 



FAMOUS 
AMERICAN 
MEN OF SCIENCE 

ByJ. a CBOWTHEB 

Why did Franklin create the modern theory 
of frictional electricity? Why did Joseph 
Henry invent the large electro-magnet? Why 
did Willard Gibbs establish physical chem- 
istry? What led Edison to invent the quad- 
ruplex telegraph? All these things were 
done in America. In this fascinating book, 
which tells the life stories of these great 
men, the author gives the answers which his 
investigations have revealed. Illus. $3.50 
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Invention 

QUESTIONS 

ANSWERED! 

SAVE TIME and MONEY 
Knoiv the Rules Governing 
PATENTABLE Invention 

INVENTORS, ENGINEERS. EXECUTIVES, 
LAWYERS FIND THIS A BOOK OF DAILY, 
PRACTICAL VALUE 

THIS UNIQUE WORK by H. A. 
TOULMIN, JR., Member of the Ohio 
Bar, gives you clearly — concisely— ac- 
curately, the essential principles of 
Seven Hundred Actual Cases on Pat- 
entable Invention. Here, we believe for 
the first time in a single, convenient 
volume, are stated the many estab- 
lished mles used in determining What 
IS Invention or What IS NOT. The 
discussion of any problem on a given 
invention subject, can be located 
quickly. 

Five chapters are packed with per- 
tinent, specific information. Bibliographies 
of Invention— English, French, German; 
and complete cross reference Indexes add 
to the book’s great usefulness. 

Written for the legal profession, this 
book is useful also to the public because 
it has proved vitally interesting and 
helpful to those who deal with Invention, 

It can help you, often, to cooperate to 
greater advantage with your patent at- 
torney. 

Decide the hook’s value jor yourself. 
Examine it free. No obligation to buy un- 
less you want to keep it. 

Prentice-Hall, Inc. 

70 Fifth Avc., New York, N. Y. 

Please send me Toulmln’s IXYENTIOS AXD 
THE LAW for free examination. I agree to re- 
turn book wltbin .1 days after receipt, or send 
cbeck or money order for 55.00. 


tory just ten years ago, and show by 
numerous illustrations the eftect of this 
new design-consciousness upon numer- 
ous products in everyday use Much at- 
tention is, of course, given to modern 
building construction, both interior and 
exterior, and to the design of such things 
as trains and automobiles. There is no 
doubt that this new profession has tre- 
mendous potentialities for the future. — 
$3.95 postpaid. — F. D. M. 

READING, WRITING AND SPEECH 
PROBLEMS IN CHILDREN 

By Samuel Torrey Orton, M. D., Former 
Piofessor of Neurology and Neiuopalh- 
ology, Columbia University 

D escribes peculiarities such as 
word blindness, word deafness, 
aphasia, inability to write, leading dis- 
ability, speech delay, clumsiness, stutter- 
ing; and throws some light on their 
treatment. — $2.15 postpaid.— H. G. I. 

THE COSMETIC FORMULARY 
By H. Bennett 

T here has long lieen a demand fm 
just such a book which would give 
lusahle formulas on all types of cos- 
metics. Perliaps the wait was long lint 
the result was well worth wailing for. 
While offhand ll may seem to he a pro- 
fessional book it is an excellent one foi 
the layman who might wish to make, lor 
example, the cold cream for his family 
and thereby save in a year’s time much 
more than the cost of the book. It con- 
tains hundreds of formulas on batli 
preparations, creams, dentifrices, hair 
preparations, nail polishes, perfumes, 
soaps, skin ointments, powders, lotions, 
and many other products. — $3.90 post- 
paid. — F. D. M. 

STARS AND PLANETS 

By Donald H. Menzel, Assoc. Piojessot 
of Astronomy, Harvard University 

A very compact, very popular ex- 
position of the science of astron- 
omy, suitable for readers who have no 
previous knowledge of the subject what- 
ever, but do not expect to learn it all 
at the first bite. — $1.15 postpaid.— 
A. G. /. 

ACCIDENTS AND THEIR 
PREVENTION 

By H. M. Vernon 

F rom minor accidents in the home 
up to and including fatal accidents 
on the highway, the author covers the 
whole field of this tremendously impor- 
tant problem. He analyzes carefully the 
reasons for accidents and discusses pre- 
ventive measures that have been used, 
A valuable contribution to the literature 
is contained in the suggestions given for 


dents. The book is based on a thorough 
study of the entire situation and a care- 
ful consideration of its content should 
go far toward making life more worth 
living, and living more possible. — $5.20 
postpaid.— A, P. P. 

CHILDLESS 

By Sam Gordon Betkow, M. D. 

A STUDY of sterility, its causes and 
tieatment, including discussions of 
our sterile civilization, how we repro- 
duce, and the conquest of sterility. 
Childless parents should be able to ex- 
tract a gieat deal of scientific knowl- 
edge from this book. — $3.15 postpaid. — 
A.^G. I. 

EVERY BOY'S BOOK OF SHIPS 

By J. D. Bujgan White 

A n illustrated book telling about 
- “blue ribbon” lineis, oil tankers, , 
sailing ships, yachts, ships of the British 
Navy, and other kinds of ships. The 
.source is British— a pretty competent 
source of knowledge of ships, we must 
agiee.— $1.65 postpaid,— A. 6’. /. 

WHY QUIT OUR OWN 

By George N. Peek with Samuel Crow- 
ther 

“^HIS hook has been conceived and 
-»- written nol in a partisan spirit but 
.solely in an effort to lake the question 
of national prosperity and well-being 
nut of the realm of mere words and the- 
ory and to discuss them on the sure basis 
of fact.” We can find no better summary 
of the present volume than the foiegoing 
quotation from the preface. Regardless) 
of what may be said aliout the unscien- 
tific aspects of the science of economics, 
the facts and figures discussed in this 
book will at least furnish food fur 
thought.— $0,60 postpaid. — A. P. P. ! 

RECOLLECTIONS AND REFLEC- 
TIONS 

By Sir J. J. Thomson 

T he famous discoverer of the electron 
and head of the Cavendish Labora- 
tory at Cambridge has written his auto- 
biography, giving the reader an inti- 
mate, chatty, and friendly glimpse into 
his long and eventful life, which in- 
cluded three visits to America where 
most things met his approval. A fasci- 
nating narrative. — $4.20 postpaid.— 
A. C. I. 
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LEGAL HIGH-LIGHTS 

Patent, Trademark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., LLB., Sc.D. 

New York Bar 
Editor, Scientific American 


Bank Night 

M oving picture theaters in many parts 
of the country have adopted the policy 
of giving prizes, usually monetary prizes, 
during one or more performances each week 
for the purpose of inci easing patronage. 
Many different methods of awarding the 
piizes have been employed. 

. In a recent case before one of the fed- 
I eral circuit courts of appeals, the plaintiff 
was the originator of a plan or system for 
awarding monetary prizes in theaters or 
otlier places of entertainment and had 
designated its plan or system by the name 
“Bank Night.” The plaintiff printed a set 
of instructions desciibing the plan or sys- 
tem and the manner of carrying it out. 
This instruction sheet was duly copyrighted 
by the plaintiff. In addition, plaintiff had 
caused the name “Bank Night” to he regis- 
tered as a trade mark with the Seciet-ary 
of State of the State of Oklahoma. Plaintiff 
derived its income by licensing theaters to 
use its plan or system. 

It was alleged by the plaintiff that the 
defendant had copied its plan or system, 
and also its name “Bank Night,” and 
plaintiff contended that the use of the 
system was copyright infiingement and the 
use of its name “Bank Night” was trade 
mark infringement. The court rejected both 
of plaintiff’s contentions, finding that de- 
fendant had a right to use both the system 
and the name “Bank Night.” In reaching 
this conclusion, the court found that de- 
‘./fendant had not reproduced the instruction 
sheet which was copyrighted by plaintiff, 
but at most had cairied out the teachings 
set foith in the instniotioii sheet. The court 
pointed out that a copyright on a book is 
only infringed by a printing of the book or 
any material part thereof, and that the 
practicing of an art taught in the book did 
not constitute copyright infringement. 

With regard to the alleged tiade mark 
“Bank Night,” the court found that plaintiff 
was not engaged in the sale of merchan- 
dise to which it affixed a trade mark, but 
at most was selling a plan or system. The 
court then said; 

“We fail to find legislative provision or 
judicial approval and sanction of the use 
of trade marks with a plan or system of 
action.” 

This case, while dealing with a subject 
matter of a rather frivolous or light nature, 
"is based upon fundamental and important 
principles of law. Business men, merchan- 
disers, and advertisers frequently attempt 
to secure protection for a plan or system 
of action, such as a plan of advertising or 
a plan of doing business. Under our law 


such plans or systems of action. If the plan 
or system is printed in pamphlet or book 
form and the pamphlet or book is then 
copyrighted, the copyright merely protects 
against the unauthorized reproduction of 
the pamphlet or book or any substantial 
part thereof, but does not prevent the prac- 
ticing of the plan or system described in 
the pamphlet or book. 

Cartography 

I F you are considering adopting the map 
of a country as a trademark, due con- 
sideration should be given to a recent de- 
cision by the United States Court of Cus- 
toms and Patent Appeals in a case involving 
a well-known manufacturer of ginger ale. 
The ginger-ale manufacturer attempted to 
register in the United States Patent Office 
under the important Trademark Act of 1905 
the map of Canada as a trademark for soft 
drinks. The Examiner of Trademarks ami 
the Commissioner of Patents both refused to 
register the mark and an appeal was taken 
to the Court of Customs and Patent Appeals. 

In its decision the Court held that regis- 
tration of the map of Canada as a trade- 
mark was rightfully refused. In reaching 
this decision the Court pointed out that the 
Trademark Act of 1905 forbids the regis- 
tration of a trademark which consists of 
“merely a geographical name or term.” The 
names of countries, cities, and other geo- 
graphical suh-divisions had long been re- 
fused registration under the Trademark Act 
of 1905 Le to this provision. 

Prior to the present decision, however, 
the Courts Itad not passed upon the ap- 
plicability of the above provision to a trade- 
mark consisting of a map. The Court of 
Customs and Patent Appeals found that the 
map of Canada was geographical and there- 
fore could not he registered under the 
Trademark Act of 1905. The provision of 
the Trademark Act of 1905 which prohibits 
the registration of a trademark which is 
merely a geographical name or term might 
at first glance appear to be arbitrary. The 
reason underlying this provision, however, 
is a sound one, namely, that every manu- 
facturer should have the right to indicate 
the place of production of his product and 
no single manufacturer should have the ex- 
clusive right to use the name of that place. 

About Face 

T he Court of Appeals of the State of 
New York recently sustained the so- 
called Fair Trade Statute of the State of 
New York, reversing its own decision of 
January, 1936, in which a portion of the 
statute was declared to be unconstitutional. 


ing the resale price of a commodity bearing 
the wrapper, trademark, brand, or name of 
the producer is legal, and that wilfully and 
knowingly advertising or offering for sale 
any commodity bearing the wrapper, trade- 
mark, brand, or name of the producer be- 
low the stipulated price is an act of unfair 
competition. 

In January, 1936, the Court of Appeals 
had held that this statute was in part un- 
constitutional. Since that decision the 
United States Supreme Court passed upon 
a similar statute of the State of Illinois 
and held that the statute was constitutional. 
Tlie Supreme Court decision was discussed 
nn this page in the February 1937 issue. 
Without re-enactment of the statute, the 
Court of Appeals of the State of New York 
has now reversed its former decision in 
view of the Siipieme Court decision and 
has held the statute to be constitutional. 

This decision is of far reaching impor- 
tance and is a further illustration of the 
growing importance of trademarks. Hereto- 
fore any attempts to fix the resale prices of 
commodities by contract have been frowned 
upon under our system of law. Under the 
decisions of the New York State Court of 
Appeals and the United States Supreme 
Court, the owner of a trademark can, in 
those states having .similar Fair Trade 
Statutes, control the prices at which liis 
products are sold at retail. 

The decision is interesting for another 
reason, in that it clearly brings out the 
difference between a judicial declaration of 
invalidity of a statute and an executive 
veto. Where a statute is vetoed by an execu- 
tive, it must be re-enacted to become law. 
The New York Slate Fair Trade Statute 
had been declared unconstitutional in Jan- 
uary, 1936, by the highest Court of the 
Stale, and then without re-enactment of the 
statute it is now declared by the same Court 
to be constitutional. 

Strictly Personal 

A dvertisers are constantly advising 
. the American public in the magazines 
and newspapers and over the radio of the 
nature and purpose of such articles as de- 
pilatories and deodorants. Seldom, however, 
do the Courts of the land lend their austere 
dignity to an exposition of the nature of 
such products. 

In a recent case before the Court of 
Customs and Patent Appeals the Court 
found it necessary to expound upon this 
subject. In that case the manufacturer of 
a dipilatory attempted to register the trade- 
mark “Voo" for depilatories in the United 
States Patent Office and his application for 
registration was opposed by the owner and 
user of the trademark “Dew” for deodorants. 
The owner of the trademark “Dew” claimed 
that he would be damaged by the registra- 
tion of the trademark “Voo” for depilatories. 
The Court sustained his contention and re- 
fused to allow the registration of the trade- 
mark “Voo." 

In deciding the case the Court had to 
consider whether depilatories and deodor- 
ants were goods of the same descriptive 
properties, and in this connection stated; 

“Depilatories unquestionably are of the 
same descriptive properties as deodorants— 
one removes hair, the other removes odors. 
Both are for personal application, and are 
sold in the same places and to the same 
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so 000 GAMMAS 


/ 

D ivide this drop into 50,000 parts. 

Each part is a gamma— 1/28,329,000 
of an ounce. Yet in such tiny units research 
chemists find the secrets of long life and 
efficient operation of electric machinery 
— of refrigerators and electric clocks, 
of lamps as small as a grain of wheat, and 
great turbines that supply electric power 
to a whole city. 

A smear of oil, a chip of metal, a scarcely 
visible film on a polished surface — these 
are clues to improved designs. Working 
with drops on a microscope slide, General 
Electric scientists are able to detect even 
as little as l/l,000,000,00rixtoice of im- 


purity. And so, in the Research Labora- 
tory, in Schenectady, they check and ex- 
amine, contributing of their skill and 
experience to the final perfection of the 
finished machine. 

Scientific research requires attention to a 
thousand details, patience to carry out 
innumerable experiments, clear under- 
standing of the fundamental principles 
of nature. And the results of this pains- 
taking research in the world of the very 
small are longer life and lower cost of 
operation in the manufactured products 
that you use. 


G~E research has saved the public from ten to one hundred dollars for every dollar 
it has earned for General Electric 
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operating in the United States. The speed of these large 
motors is under the supervision of a pulpit operator. 
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(Condensed From Issues of June, 1887) 


DOGS— “Careful experiments on the sense uf smell in dogs have 
been made by George J. Romanes, who has communicated the re- 
sults to the Linnaean Society of London. He finds that not only the 
feel, but the whole body of a man exhale a peculiar or individual 
odor, which a dog can recognize as that of his master amid a 
crowd of other persons; that the individual quality of this odor 
can be recognized at great distances in any direction; and that even 
powerful perfumes may not overcome this odor.” 

SEWERS — “Some system of constant artificial ventilation for 
sewers is, in the opinion of some of the most competent autliorities, 
absolutely necessary, if we would be thoroughly rid of the deadly 
pest of sewer gas. Alanson Sibley . . . advocates for this purpose 
a furnace and chimney of strong draught, at the mouth of the main 
sewer, to create a constant suction of the gases away Horn the 
houses and into a consuming chamber in the furnace.” 

LIFE AND DEATH— “It has been computed that the death rale 
of the glolie is 67 a minute, 97,790 a day, and 35,639,835 a year, 
and the birth rale 70 a minute, 100,800 a day, and 36,792,000 a 
year,” 

TYPEWRITER— “Among other advantages claimed for the Ham- 
mond typewriter are that it is compact in form and portable, 
weighing only 15 pounds; that the action is simple, and the ma- 
chine easily wotked by reasons of the accessibility of the key- 
lioard and the disposition of the keys, and that the paper is not 
horizontal, hut vertical, and is therefore easily read by the operator 
as he works.” 

MULTICYCLE— “This machine, manned by ten men, which may 
recently have been seen traversing numerous London thorough- 
fares, is Messrs. Singer Si Co.’s 
latest adaptation of their ‘Vic- 
toria’ or ‘Four-in-Hand’ quad- 
dricycle, and is intended for the 
rapid transport of infantry from 
one point to another. When fully 
manned, it carries twelve men, 
who can take with them, if neces- 
sary, a light baggage cart or ammunition wagon. By thus mounting 
the riders in single file, instead of two or four abreast, the machine 
is both rendered more manageable and it also presents less surface 
to a strong head wind. The speed got out of this machine is sur- 
prising. Ten miles an hour is a low average rate, and sixteen have 
been easily accorapli.shed.” 

SPEED AFLOAT — “Messrs. Thornycroft & Co., of Chiswick, in 
making preliminary trials of a torpedo boat built by them for the 
Spanish Navy, have obtained 
a speed which is worthy of 
special record. The boat is 
twin-screw, and the principal 
dimensions are: Length 147 
ft. 6 in., beam 14 ft. 6 in., 
by 4 ft. 9 in. draught. On 
a trial at Lower Hope, on 
April 27, the remarkable 
mean speed of 26,11 knots 
was attained, being equal to 
a speed of 30.06 miles an 
hour, which is the highest 
sp^ed yret .attained by, aaj- 
ve^ afloat”,. ; ‘ 


ALUMINUM-SILVER— “Alloyed willi a bmall percent of silver, 
aluminum loses much of its malleability, but with 5 percent of sil- 
ver it can be worked well, and takes a more beautiful polish than 
the pure metal. With 3 percent of silver it is very suitable for 
philosophical instruments, lieing harder and whiter than the pure 
metal, and is not tarnished even by siilphiircled hydrogen.” 

PLATINUM — “It has been demonstrated that platinum wire may 
be drawn so fine as to be invisible to the naked eye, although its 
presence upon a perfectly white card can lie detected by the touch.” 

SUBMARINE— “The new Noidenfek submarine torpedo boat . . . 
is the largest of it.s kind as yet launched, being 100 feel long, 12 
[eel lieam, 160 tons displacainenl, 
and is engined to 250 horse pow- 
er. Slie is able to descend to a 
depth of 50 feet, to remain sub- 
merged some nine hoiirb, and 
proceed at a maximum speed of 
ten knots. Her coal capacity is siillicicnl to enable her lo steam 
for 900 knots without taking in a fresh supply . . , The motive power 
is steam, and Mr, Nordeiifell cun store up the heal necessary for 
its generation wlien the boat is .sulimerged and combustion is no 
longer possible.” 

OARS — “Yates & Co,, Birmingham, are making an oar in which the 
blade is made from the best sheet steel, highly tempered. It is 
put forward as being much stronger than the ordinary wooden 
one, and cannot be broken without undue violence. The handle fits 
into a socket running nearly the whole length of the blade, and 
forming a backbone of great strength.” 

SNAKES— “Statistics show that about twenty thousand people are 
annually destroyed in India by animals, and of these, nineteen out 
of twenty are said to be bitten by snakes.” 

EDISON — “Mr. Thomas A. Edison, the famous electrician, has a 
very handsome residence in Llewellyn Park, Orange, N. J., and he 
is about to erect outside of the park a three story brick building, 
250 X 60 feet, for conducting his expetiments and as a repository 
for his books, drawings, models, etc.” 

MONEY— “At the present time, deducting the money held by the 
Treasury and the banks, the amount of circulation really in the 
hands of the people can hardly fall, says the Baltimore Sun, much 
short of $900,000,000, or about $16.25 to every man, woman, and 
child in the country.” 

SPIRITUALISM — “After an extended and painstaking investiga- 
tion, a commission appoint- 
ed by the University of 
Pennsylvania, to see what 
there was in ‘modern spirit- 
ualism,’ have concluded their 
labors. They find that it is 
made up of equal parts of 
humbug and jugglery, cal- 
culated to deceive only the 
credulous or feeble-minded. 
In their summing up they . . . 
are . . . ‘forced to the conclu- 
sion that spiritualism . . . pre- 
sents the melancholy spec- 
tacle of gross fraud.’” 



AND NOW FOR THE FUTURE 

((Radium: The whole story from discovery to the present 
day, by John A. Maloney 

([Aircraft Engines: Latest developments in the field, by 
Reginald M. Cleveland 

([Submarines; Their place in modern navies, by Walton L. 
Robinson 

([Doctots: Scientific aids of the medical men, by Morris 
Fishbein, M.D. 

([Quail; What California is doing to provide better hunting, 
by Andrew R. Boone 













Taicxj Glacier Discharging Into an Arm of the Pacific 
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The experimental room and, through the door, the animal room of the Conditioned Reflex Laboratory at the Cornell 
Anatomy Farm. With the door closed the animal is free from disturbing sounds. Note experimental dog through door 



C AN your dog think? “Certainly,” 
you say. “Certainly not,” says the 
psychologist. Then we have all the 
makings of a good row, for the dog is 
man’s best friend, to be treated with re- 
spect and reverence, even by the man 
of science. Perhaps in this article we 
can shed a little light on the argument, 
always remembering that, as is the case 
with most arguments, the whole fuss 
may be over a confusion of terms. Learn- 
ing and thinking are not the same. 

Undoubtedly, your dog can learn. So 
can those tiny one-celled microscopic 
animals we call protozoa. Not much, to 
he sure, but a little and, as the organism 
becomes more complex, it learns more. 
A snail is really bright — compared with 
a protozoan; while a minnow could al- 
most draw up your income tax return — 
relatively speaking. But let us concen- 
trate on the dog, which is, of course, 
immensely superior to any of these 
others. 

As a first point of interest, the dog is 
one of those animals with a backbone 
and a brain. We call him a vertebrate, 


Can Dogs Think? Lacking in Three Vast Advantages 
Humans Enjoy and Take for Granted, Dogs Cannot 
Be Regarded Scientifically as Thinking Animals 

By G. H, ESTABROOKS 

Professor of Psychology at Colgate University 

and man falls in the same group. These The light attracts his attention, so he 

vertebrates are specialized in such a way walks up to the glowing metal and soT 

tliat they cannot learn without the brain, emnly touches it with his nose. This re- 

probably differing here from other suits in a yelp and a headlong retreat, 

groups, such as those including the snail, Ten seconds later the grill again catches 

the bee, or the starfish. We can illustrate his eye, so he approaches again, dal)s 

this need of a brain very nicely by using it with his nose and admits he doesn’t 

the so-called “spinal dog.” This is the like it with another startling yelp. This 

animal in which the brain has been sep- would go on indefinitely until there was 

arated from the spine so tliat the brain no nose left, but of course it is not per- 
is of no use at all in running the body, mitted. The point is that without a brain 

This spinal animal is still a pretty good he cannot learn even such a simple and 

dog. He can walk, eat, bark and bite, painful lesson as the above, 

but he is “dumb” beyond anything you Given his normal brain, on the other 
ever dreamed of. He just can’t learn a hand, your dog can readily perform won- 

thing. Suppose, for illustration, you ders. This is no better illustrated than 

place a red-hot electric grill in the room, in the works of the great Russian physi- 
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ologist, Pavlov, father of the so-called 
“conditioned reflex.” He made a most 
interesting series of experiments and 
discoveries. For example, if you feed a 
dog meat you get a flow of saliva. His 
mouth waters, and so does yours under 
a similar circumstance. Pavlov invented 
a very simple apparatus by which he 
could measure accurately the amount of 
saliva secreted during a meal. Then he 
proceeded to demonstrate the condi- 
tioned reflex. 

For instance, he would shine a red 
light in the dog’s eyes while the animal 
was eating. He would repeat this pro- 
cedure several times and then, believe 
it or not, he had only to turn on the red 
light and the dog’s mouth would “wa- 
ter” just as heartily as if he were having 
his usual meal. The light was the dinner 
bell, so to speak, and Pavlov found that 
practically any stimulus associated with 
food would give the same result. The 
sounding of a musical note or the ticking 
of a clock, patting the head or scratch- 
ing the back, an ice pack on his left paw 
or a hot-water bottle on his right, all 
gave the same reaction, providing they 
were experienced by the dog while eat- 
ing his meal. In otjier words, any of these 
unusual or “conditioned” stimuli would, 
in and of themselves, produce the flow 
of saliva if they were first associated 
with the “normal” stimulus, food. 

Other investigators were quick to real- 
ize the possibilities of the conditioned 
reflex, which was soon advanced as ex- 
plaining a great deal of learning, both 
animal and human. It was soon found 
that pfaotically any response, be it of 
glands, organs, or voluntary muscles, 
could be conditioned. Take little Johnny, 
for example, and the reaction of crying. 
As a very young baby there are relative- 
ly few things that will make him cry, 
your neighbors to the contrary. But, as 


one of my acquaintances said of Ein- 
stein, “He’s bright. He catches on 
quick.” One of the few normal or natural 
stimuli to crying is a loud noise, hut a 
small child has no fear of, say, a cat. 
Now suppose little Johnny is playing 
with the cat when you sound a gong be- 
hind his head. He at once starts to cry. 
You repeat this experiment several times 
and, lo and behold, the sight of the cat 
alone is enough to start him crying. You 
have built in him a fear of cats which 
may last through his entire lifetime. 

Very fortunately, it also works the 
other way around. If, for reasons un- 
known, you find that your child does not 
like cats, it is often possible to reverse 
this attitude by associating puss with 
something the child does like, such as 
eating. Care is necessary here, as a ton 
sudden intrusion of your unpleasant 
factor might result in vomiting and con- 
ditioning the child against his food in- 
stead of toward the cat. This is exactly 
what does happen in a great many cases 
wliere we resort to punishment. We force 
the cliild to do our will, but that un- 
pleasant emotion goes over to the activ- 
ity in question — say, practicing on the 
piano. As a result, he will drop it at the 
very first opportunity, whereas if we 
associated the piano with something 
pleasant, the reverse would be the case. 

M any and weird are the results 
which conditioning will yield on 
your dog; also very instructive. For ex- 
ample, we can condition him so that he 
will wag his tail when you stick him with 
a pin, or bite you when you pat him, 
He will live on a diet of putrid fish and 
turn up his nose at good beefsteak. He 
will curl up and go to sleep in a mud 
puddle by preference, scorning the com- 
fort of a warm, dry kennel near at hand. 
If the dog were a human and you ran 
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Plioto ly William T, Jamus, Coraell Anatomy Farm 

This dog is holding up his leg during the presentation of a signal accompan- 
ied hy a liminal shock on the foreleg. With leg raised the shock is avoided 


across these results, you would say he 
was crazy and clap him into an asylum. 
As a matter of fact, a great deal of so- 
called insanity among humans can be 
explained on tlds basis. The child gets a 
bad fright in a closed room. Result is 
claustrophobia, fear of closed places. Or 
he becomes very angry at a man with red 
hair. Later on, as an adult, he has a 
compulsion to assault every red-headed 
man he sees — dangerous business. 

One medical investigator eclipsed 
even these crazy results. Playing around 
with diphtheria toxin, he discovered 
that a dose of this sent the animal’s 
temperature up. So he gave it regular 
doses of toxin and every time he shot in 
the toxin he stimulated the animal’s ear. 
Now he has only to tickle its left ear to 
get the rise in temperature! We should 
add that this last piece of research is 
under heavy fire at the moment, hut 
there is no reason to believe that it 
wouldn’t work. Also, the animal in ques- 
tion was a rabbit, not a dog. 

The conditioned reflex explains a 
great deal of learning, but certain types 
do not seem to fall under the general 
laws of conditioning. At any rate they 
are lietter understood if treated sepa- 
rately. For example, tlie facts yielded 
by so-called “trial-and-error” learning 
are almost as spectacular as the preced- 
ing. We illustrate this best hy the use of 
the prolilem Imx. Tliis device is a cage 
in which the animal is confined. Some- 
where within is a hook or a button; 
when the animal claws the hook or steps 
on the button it releases a spring, the 
door opens and the animal escapes. Now 
we take a hungry dog, cat, or monkey, 
put him inside the cage and place food 
outside but beyond his reach. 

Naturally, the animal resents this and 
barks, yowls, or chatters at the top of 
ids voice, all the while jumping around 
the cage in frantic impatience. Sooner 
or later he sets off the spring, purely by 
accident. He dashes out and gets the 
food. Next day he is hungry again, the 
experiment is repeated, and so on at 
regular intervals. But, like Einstein, the 
animal is bright— he catches on. After 
a dozen trials the whole picture is al- 
tered. The moment you close the door, 
the animal makes one leap, pounces on 
the button, releases the spring and is out 
almost before he is in, relatively speak- 
ing. He stumbled on the solution by ac- 
cident— hy trial and error, we say — and 
then proceeded to master the problem in 
very quick order. 

This trial and error process explains 
a great deal of human and animal learn- 
ing. We just go ahead and keep trying, 
so to speak. Then one of the trials yields 
success and we promptly mark that as 
the one to he used on all future occa- 
sions. This process is of enormous im- 
portance, not only in everyday life, hut 
even in the development of insanity. 
Johnny doesn’t wish to attend school. 
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hopefully announces a stomach ache. 
To his utter astonishment it works. 
Needless to say, he’d be a fool if he 
didn’t use this marvelous new weapon 
every time he is faced with an unpleas- 
ant task, but as an adult, we may put 
him in an asylum. By then, he has 
learned to side-step reality so beauti- 
fully that he has waltzed right out of 
the picture. 

The human being has tremendous ad- 
vantages over your dog in this trial and 
error process— all the result of his much 
greater brain. Let us suppose that nei- 
ther you nor your dog has ever seen a 
•skunk and your dog discovers one raid- 
ing the hen roost. He rushes to die for 
God, for country; and ten seconds later 
, he wishes he could die for anybody, even 
for Yale. An hour later, not having seen 
your dog, you discover Mrs. Skunk en- 
gaged in exactly the same process as 
before. So you seize a baseball bat and 
advance to the slaughter. Then you are 
retired, no hits and one error, 
j So you and your dog have in common 
I a very unpleasant experience, with the 
added certainty that Mr. and Mrs. Skunk 
will return in the near future. Here is 
where you steal several marches on the 
canine. First, you have the use of lan- 
guage. You can either read about skunks 
in your library or you can call on one 
of your neighbors who has lived in the 
section and who knows skunks. He will 
solve your problem for you. The dog 
cannot use language and so is blocked 
here. Then, second, you can think over 
the experience after the skunk has gone. 
Actually, thinking is talking to yourself. 
A visitor to a state institution said to his 
guide; “Who is that chap in the corner 
snapping his fingers,” “Him? Oh that’s 
s just a deaf and dumb mute with the hic- 
cups.” Actually, when the deaf think, 
they use their fingers just as you often 
catch yourself using your lips. Thinking 
is simply a trial and error solution of 
( your problem, with the tremendous ad- 
vantage that you don’t have to risk your 
ijndy until you are certain of results. 
You sit back before your fire and visual- 
ize the whole situation. You appraise 
your own weakness, the skunk’s strength 
and decide you will use missile weapons 
of your own next time : namely, a shot- 
gun. Your dog can’t think, in this sense 
of the word. He must have his enemy 
right in front of his eyes. Then, to be 
sure, he will lemcraber the past experi- 
ence, hut he has prepared no solution to 
the situation. 

Finally, you as a human have another 
curious quirk which no other animal 
possesses. Just when you get it, we can- 
not tell. We can’t even say that it is 
really inborn. At any rate, you pick it 
' up very early in life; namely, the ten- 
dency to imitate. Place even a monkey 
in one of our puzzle boxes with another 
monkey that knows the trick of getting 
out and it doesn’t help a bit, Monk num- 
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Photo by U'llliiim T. Janies 

This dog is standing in the animal room before the food table. Food is pre- 
sented with a conditioning signal. Cup on cheek records conditioned saliva 


her two can demonstrate 100 times be- 
fore his brother, hut the first one has 
got to learn it all by himself, just as if 
the other weren’t there. As one chap puts 
it, “Monkeys don’t monkey.” Your dog 
is just the same in this or any other situ- 
ation. He will not imitate another dog. 

The human is totally different. Direct- 
ly Billy secs Johnny pulling the cat’s 
tail, lighting matches, or turning on 
the gas, the world just isn’t worth liv- 
ing in until he can do exactly the same 
thing. The adult human is even more of 
a "copy cat,” although perhaps a little 
more discreet as to what he copies. 
When learning to sew on a button, drive 
an auto, or manufacture synthetic rub- 
ber, you watch your instructor carefully, 
then do your best to imitate him, correct- 
ing any minor mistakes by the trial and 
error process. The fact that your instruc- 
tor may be a book in no way alters the 
argument. One autliority in animal psy- 
chology says that an ape has the brains 
and the throat mechanism to learn 
speech if he would only imitate the hu- 
man instructor. But friend Chimp isn’t 
interested. (Perhaps he has observed the 
fate of many humans and decided that 
he’ll save himself a lot of trouble if he 
just says nothing, in the first place.) 

T hese three factors— language, abil- 
ity to think in the absence of an ob- 
ject, and the tendency to imitate— give 
man an enormous advantage over your 
dog or any other animal in trial and 
error learning. On the other hand, the 
dog possesses certain advantages over 
the human which, on first sight, give the 
appearance of greater intelligence. 
These are largely matters of the sense 
organs. For example, a dog’s hearing is 
remarkably acute and his sense of smell 
simply unbelievable. He will pick up the 
trail of a fox, circle around for a minute 


and always start in the rig/it direction. 
How can he possibly decide which way 
that fox was going? There is only one 
way. He back tracks 50 feet and picks 
up the difference of intensity in that 
scent, possibly ten hours old, over this 
short stretch of ground! Then he’s away. 
You can’t detect the slightest scent to 
Imgin with, let alone those tiny differ- 
ences on which the dog must determine 
Ills activity. His sense of hearing is al- 
most as keen, so hear in mind that much 
of your dog’s perfounance may be just 
good ears and nose. This is not the same 
as intelligence. 

The principle of the conditioned re- 
flex, together with trial and error learn- 
ing, explain a lot, but the picture is not 
complete. Only recently we have discov- 
ered a third broad piinciple, that of 
Gestalt learning, which, together with 
the first two, seems to cover this field of 
learning pretty thoroughly. Gestalt psy- 
chology is not so easy to grasp. It stress- 
es the whole situation and raises a 
strenuous objection to the so-called 
“morcelment of the environment,” so 
common with other schools of thought. 
In the actual field of learning it states 
that, given a certain intelligence, the 
whole picture or Gestalt will tend to 
complete itself. The problem, as it were, 
solves itself without any of this non- 
sense about conditioned reflexes or trial 
and error. But, as we mentioned before, 
you must have an animal of high intelli- 
gence if you wish to demonstrate Gestalt 
learning. Otherwise the first two prin- 
ciples are sufiicient 

For example, let us suppose you place 
a chimpanzee in a room. From the ceil, 
ing you hang a banana, but put it well 
beyond his reach. There are also two 
wooden boxes in the room, and you take 
care that friend chimp is hungry. The 
latter point is not difficult, because he 
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runs a perpetual appetite, but the way 
he gets that banana is totally different 
from anything so far described. He 
doesn’t raise a fuss but sits down, and, 
as it were, scratches his simian head. 
Then he places the first box under the 
banana, decides it isn’t high enough, 
piles box number two on top, jumps on 
iris pedestal and gets his reward. Or 
suppose we put him in a cage witli a 


banana outside and well beyond his 
reach. In the cage with him are two 
sticks, one of which will fit into the 
other, thereby giving a much longer 
reach than either one by itself. He first 
tries to hook in the food with stick num- 
ber one, finds it isn’t long enough, 
lengthens it with the second and gets the 
object. 

Just as instructive are the mistakes he 
may make, for there are degrees of in- 
telligence in apedom. The performances 
just described were by a very bright 
chimp, but suppose we now get a 
“chump.” An experimenter hung the ba- 
nana close to the wall but high up. The 
chimp — in this case a chump — looked 
at it, brought up box number one and 
discovered it wasn’t high enough. Then 
he got an idea. He solemnly lifted the 
box from the floor a couple ol feet and 
placed it against the wall. Then he let 
go and raised a howl of woe when the 
box, instead of sticking there, came 
down on his toes. But it was an idea. 
■Placed in the cage and confronted with 
the two-stick problem, he was equally 
brilliant, He reached with the first stick, 
but couldn’t make it. Then he lay the 
first stick in front of the cage and poked 
it out with the second until he touched 
the banana. Contact established, he tried 
to hook in the food, and registered pro- 
found disgust when it didn’t work. But 


again it was an idea, even if half-baked. 

You will note that in this Gestalt 
leaining the entire situation is presented 
to the animal with all the factors neces- 
sary for solution in plain sight. Under 
these circumstances and in the presence 
of the high intelligence of the chimp, 
“the situation tends to complete itself.” 
To he sure, the chump didn’t do so well, 
but his were “clever mi.stakes” and far 


superior to any performance your dog 
could produce. He really showed “in- 
sight” into the problem, which fact has 
led to the further term “insight learn- 
ing” as describing this performance. 
Apparently it is confined to man and the 
other primates, although there is cer- 
tain evidence that other animals can 
develop along these lines. These three 
broad principles — conditioning, trial 
and error, and Gestalt learning— pretty 
well cover the field of learning. But we 
haven’t answered our original question. 

Can your dog think? The general an- 
swer would be “No.” We would never 
deny his ability, or that of any other 
animal, to learn. He learns better than 
most. Here even the human, if forced to 
run a maze under the conditions we 
use with a dog, has little if any superior- 
ity. But we use the word “think” with a 
somewhat different connotation. We gen- 
erally mean the use of language symbols 
in the solution of a new situation. 

One scientist demonstrated this very 
nicely. He brought up a baby cliimpan- 
zee with his own little boy. They lived 
together as brother and sister. It is most 
interesting to note that, up to the age of 
18 months, the baby chimp was superior 
to her human brother in practically all 
the intelligence tests used. Then the hu- 
man, as was to be expected, took a mean 
advantage — he learned to talk. From 


lliim on, the poor little chimp didn't 
have a chance. 

Perhaps we can illustiate this human 
advantage even better from our own ar- 
ticle: When yon face your skunk situ- 
ation, you at once resort to symbols or 
language for its solution. When you say 
“skunk” to your neighbor, you use a 
symbol which means something very 
definite to him. When he replies “shot- 
gun,” that symbol is significant. When 
he says, “Get my shotgun from the barn 
and meet me at the henhouse” he uses 
a whole string of symbols, not only for 
objects but for lines of activity, yet you 
have no difficulty in following him. As 
you have never before used his make of 
automatic shotgun, he demonstrates. In 
two minutes, through your peculiar hu- 
man knack of imitating, you have learned 
all that is necessary about the gun. 
Then, as if all this did not give you suffi- 
cient advantage over your dog, you use 
“insight” when you face the actual situ- 
ation. You size up everything as a whole 
and act accordingly. 

W ITH animals we have to exercise 
the very greatest of care with refer- 
ence to incidental cues. Perhaps this 
was never better illustrated than in the 
case of the Horses of Elberfeld or of 
Clever Hans, These horses astounded 
Europe by their ability to calculate, tap- 
ping out the right answer to intricate 
mathematical problems with their hoofs. 
Several very able scientists were com- 
pletely deceived. Finally, it was discov- 
ered that the horses could give the cor- 
rect answer only if their trainer were 
present and knew the answer in ques- 
tion. The animals watched him very 
closely and would always stop tapping 
on a very slight, possibly unconscious, 
sign on his part. In some cases the 
owner is perfectly honest. 

Such has been the ca.se in many ani- 
mal experiments conducted in the labor- 
atory. We would carefully train the dog 
to select a red light in the left corner of 
the room when we sounded one note on 
the piano, a green light to the right on 
another note. Then, after wasting a 
couple of months on the problem, we 
would suddenly discover that friend dog 
wasn’t even listening to the notes; he 
was watching the experimenter, who 
would look toward the desired corner on 
the given signal, thus informing the dog 
where to go. The rule now is that, in 
good dog experiments, the human must 
be out of sight and sound. 

I N conclusion, we can only say that the 
dog thinks on a very low plane, if at 
all. Perhaps he does use past experience 
to solve new situations, perhaps he may 
understand a few simple symbols, but 
his abilities here are so inferior to those 
of the human that we are almost entitled 
to say, for all practical purposes, that 
your dog is a non-thinking animal. 
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Experimental room of Conditioned Reflex Laboratory, Cornell Anatomy Farm. 
Animal is observed through glass window in center and kymograph makes records 


OUR POINT OF VIEW 


Does It Condition? 

ARASITES seem to be the rule rath- 
er than the exception in every line 
of endeavor. Let an honest development 
spring from the laboratories and im- 
mediately a group of imitators come for- 
ward with cheap, unreliable merchan- 
dise to foist on tlie unsuspecting public. 
The relatively new development of air 
1 conditioning is an excellent case in 
I point. No sooner had the public been 
informed of the advantages which ac- 
crue from air conditioning than a crop 
of cheap “air conditioners” appeared 
on the market to be bought eagerly by 
thousands looking for the benefits of 
! conditioned air without the expense, 
j Most of these so-called air condition- 
} ers consist of nothing more than a fan 
built into some sort of a fancy cabinet 
and selling for about three limes the 
value of the materials used. Occasional- 
ly they contain a method of vaporizing 
water to increase the humidity of the 
room. In any event those selling at a 
ridiculously low price— ridiculous in the 
face of the necessary cost for true air 
conditioning units— have little or no 
more value from the standpoint of air 
conditioning than a fan. 

In view of this situation it is encour- 
aging to learn that the Federal Trade 
Commission has recently stepped into 
the picture and verbally spanked one 
manufacturer of an air “purifier” and 
f circulating device. The Commission has 
ordered that this company discontinue 
the use of the words “air conditioning” 
from their advertising, as well as the 
statement that the device . . accom- 
plishes cooling effects of 8 to 10 degrees 
lower temperature in summer,” 

If only this stipulation can be extend- 
ed to curb the other parasites in the 
same line, one more of our thriving in- 
dustries will be freed from a handicap 
which inhibits the growth that is right- 
ftdly its own. 

Gas Hazards 

W HEN 455 pupils of a public school 
are killed in seconds in an explo- 
sion of gas, it is but natural that, quick- 
ly, other schools are inspected to learn 
whether hazardous conditions exist else- 
where. After the New London, Texas, 
disaster, that is what actually happened. 
, In a sense, such inspections were an ad- 
“ mission that “perhaps we have been 
lax in our building construction or in 
safety precautions.” 

It seems that the Texas tragedy was 
only partly due to human error. In any 


case it was unforeseen and unpredicta- 
ble. Dr. David J. Price, explosion expert 
of the Bureau of Chemistry and Soils, 
gives it as his opinion tliat “the explo- 
sion was due to an accumulation of com- 
bustible gases in an open area under- 
neath the first floor of the building by 
a flash from electrical equipment . . .” 
To prevent similar explosions, he urges 
the use of malodorants, gas detectors, 
special supervision and inspection, strict 
adherence to the code for electrical wir- 
ing, elimination of dead storage space 
where gas might accumulate, and ade- 
quate ventilation throughout schools 
and public buildings. 

One further element entered into the 
Texas explosion. In an oil country where 
the very air reeks of oil, no one would 
detect, by smelling, a dangerous accumu- 
lation of gas. This fact serves to em- 
phasize Dr. Price’s first suggestion; the 
necessity for using malodorants in gas. 
Such chemical stenches do not interfere 
with the burning of the gas nor do they 
smell except in the unburned gas. If 
such doctored gas leaks, its foul smell 
would immediately call the leak to the 
attention of persons in the vicinity long 
before a dangerous amount could col- 
lect. Addition of malodorants such as, 
for example, ethyl mercaptan, would 
cost, it is claimed, hut 500 dollars lor 
each billion cubic feet of gas used. Nine 
thousand dollars would, therefore, have 
imparted an odor to the 18,000,000,000 
cubic feet of natural gas which was used 
in this country in 1929. Since natural 
gas is practically odorless and also 
more explosive than artificial gas, such 
use of malodorants is particularly im- 
portant in some parts of the country. 
California, for example, has already de- 
creed that all gas supplied to homes and 
factories be given such an evil smell. 
Other states have followed suit. 

To us this use of malodorants in all 
gas — ^whether for schools, factories, or 
homes— is so inexpensive a precaution 
as to make us wonder why it has not 
been made compulsory over the nation. 
When such a small amount of money 
may avert any number of tragedies, 
there is no excuse for past failure in 
this regard other than public ignorance 
and the apathy of those “in the know.” 

Telepathy Comes of Age 

T he entity called science, with its 
scope limited to the more restricted 
sense of the term, is the sum of several 
constituent sister sciences such as math- 
ematics, astronomy, physics, geology, 
botany, zoology, anthropology and psy- 


chology. Some of these, such as mathe- 
matics and astronomy, physics and 
chemistry, are generally regarded as 
the more “exact” sciences, while others, 
such as anthropology and psychology, 
have not usually been so regarded. 

If this has been true of the science of 
psychology, and if psychology was once 
looked at as something of a poor rela- 
tive, then much the same kind of thing 
has in turn been equally true of one 
particular corner of psychology, the 
corner sometimes designated as “psy- 
chic science.” Indeed, psychic science 
has long suffered the disowned status 
of Orphan Annie in the psychological 
and therefore the whole scientific world. 
If the reader will examine a textbook 
of psychology and look for the psychic 
science dealt with in it he will discover 
almost what the readers of Dr. Johnson’s 
famous book found under the chapter 
on the snakes of Ireland — a blank. For 
this situation the psychic world has it- 
self to blame; it too often wanted to 
play the game without rules or else to 
change the rules during the play. Scien- 
tists shied off. Many who didn’t were 
burned. 

Despite this unfortunate situation, a 
few scientific men did stick to Orphan 
Annie through thick and thin, deter- 
mined not to quit merely because the 
conditions were most trying. One of 
these was the late Walter Franklin 
Prince whom some psychologists 
thought perhaps a bit too willing to be- 
lieve, but psychics significantly regard- 
ed as hard and most unaccommodating. 
Another is Dr. J. B. Rhine of Duke Uni- 
versity and, after some years of patient 
presentation of evidence in one small 
corner of psychic science— that pertain- 
ing to telepathy or extra-sensory percep- 
tion — he is now winning a definite place 
in the sun for that science. Contin- 
uing researches previously described by 
Dr, Prince and by himself in this maga- 
zine, his work has now been checked 
up by psychologists in a number of 
leading universities and to their sur- 
prise they have found he was right — 
there actually is such a thing as telep- 
athy and evidently even clairvoyance. 
The evidence looks like proof. With this 
excellent start a new journal has been in- 
augurated, the Journal of Parapsjcholo’ 
gy, and we take this opportunity to con- 
gratulate its editors, Dr. William Me- 
Dougall and Dr. J. B. Rhine, on its ex- 
cellence. This new journal will deal 
with psychic research—though for the 
present, only with tliose aspects of telep- 
athy and clairvoyance which can be 
studied by actual experiment, 



A doctor receives his goggles and 
smoke mask preparatory to pene- 
trating a forest-fire line where he 
will render first aid to the fighters 

M idnight on the fire line in the 
Malibu Mountains of southern 
California . . . 2000 weary, be- 
grimed men battling ceaselessly ... fire 
wardens endeavoring to halt the confla- 
gration which already has burned over 
30,000 acres . . . first-aid men backing 
up the fire fighters . . . doctors and nurses 
setting broken hones, sewing up cuts, 
swabbing inflamed eyes. 

Two men stand beside portable short- 
wave radio sets, eyeing long lines of 
injured men. At the rim of Corral Can- 
yon, almost within arm’s reach of the 
blaze, Spence Turner, chief fire warden 
for Los Angeles County speaks into a 
microphone: 

“W6LHB calling W6AEM. . . . 
W6LHB calling W6AEM.” 

Six miles distant, deep in Corral Can- 
yon, safe at the base hospital from im- 
mediate path of the blaze, a second 
voice goes on the air. 

‘■W6AEM , . . this is Nolan. How 
are things going?” 

“Pretty hot.” 

“Any bad ones?” 

“We’ve treated 312 moose, eleven rab- 
bits, one wild horse, two antelope and 
98 elephants at the advance stations.” 

As the fire warden, speaking through 
a portable, short-wave radio unit at the 
fire front, completed his report, Dr. 
Frank G. Nolan, head of the medical 
minute men who back up forest-fire 
fighters in California, turned to his 
code book. 

“W’e’ve treated 312 burned eyes, 11 
lacerations, one fracture, two back in- 
juries and 98 body burns,” was what 
Turner bad told him. Injuries of vari- 
ous types are reported as animals to 
prevent misinformation “leaking” over 
the air. 

All along the fire lines small field hos- 
pitals, staffed by trained, volunteer first- 
aid men, attended to minor injuries as 
the fire fighters beat back at the searing 
flames. Physicians and surgeons held 


Minute Men of the 


By ANDREW R. BOONE 



Brought in on an improvised 
stretcher, a fire fighter receives first 
aid. Note fire truck in background 

their posts at a base hospital, a lew 
miles removed. During the days when 
the Malibu fire raged, 2000 injured men 
were treated at six dressing stations and 
one hospital, most of them being sent 
back within an hour to take up their 
work. 

Within 30 minutes after an alarm is 
received, these minute men of the forests 
are racing toward a forest fire, no mat- 
ter where in California the outbreak 
may occur. Officially, they are known 
as the California Forestry Medical 
Corps. At all times 300 doctors stand 
ready to move in case of disaster, 
whether fire, flood, or earthquake. With 
them go first-aid and rescue units and 
trained radio men, each one with his 
own special job to do. 

W HEN a blaze starts, even in an in- 
accessible mountain area, forest 
rangers move swiftly for medical aid. 
In the San Bernardino Mountains a 
ranger saw wisps of smoke, then flames, 
break into the sky the other day. 

“Fire in Cajon Pass,” a lookout re- 
ported by telephone to headquarters. 
“Spreading rapidly.” 

The forester consulted his maps. A 
brisk wind and sun-parched slopes 
would carry the fire quickly through 
the brush and trees. He ordered his 
aides to call out 900 men, then turned 
to the telephone and placed a call to the 



A gas torch starts a backfire in or- 
der to head off a large conflagration 


Alvarado hospital in Los Angeles, 60 
miles distant. 

“We need five doctors and 10 first-aid 
men,” he said. 

Within five minutes the dispatcher at 
the hospital called five doctors, ordered 
an automobile from the sheriff’s office, 
called the director of the first-aid unit, 
and 28 minutes later the last of the 15 
men was speeding down the highway 
to the outbreak. 

First-aid workers and doctors at the 
fire line often have to plunge through 
smoke to reach many victims, and must 
therefore he able to see at all times. To 
meet this condition, Dr. Nolan has in- 
vented a combination water goggle and 



IRE Line 
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I Volunteer Doctors and First-Aid Men . . . Use Short- 
Wave Radio Communication ... Special Goggles and 
Smoke Masks . . . Keep Up Morale of Fire Fighters 




The Osborne fire finder in use to 
locate exactly the position of a fire. 
This information is then trans- 
mitted at once to the Forest Rangers 

mask, Water is contained within the rub- 
ber mounting of the lenses and sweeps 
across the inner side when the wearer 
shakes his head, thus cleaning the 
fogged surface. The mask removes both 
smoke and acrid fumes from the air as 
it is breathed. 

As soon as first-aid workers reach 
the scene of a forest fire, word is passed 
along that medical attention awaits any- 
,one who needs it. By this means, the 
Hre fighting crews are kept at peak 
efficiency so long as flames lick at trees 
of the forests. 

Of course, only the larger fires make 
newspaper headlines and require the 


A base hospital and supply depot 
located at a safe distance behind 
the line of a large forest fire 

presence of medical minute men near 
‘‘the front.” Good generalship requires 
that plans and strategy be worked out 
in advance of the enemy’s invasion. Most 
forest fires are being put out this spring 
before they become large enough to 
make next summer’s scare heads. 

Foresters in the National Forests have 
for several years been conducting what 
they call “hazard” study. Fire reports 
have been analyzed to find out what hap- 
pened, and how conflagrations could 
have been prevented. All types of forests 
were studied to learn what would hap- 
pen if a fire started, and how quickly 
the fire must be reached to prevent it 
from spreading. This resulted in the so- 
called “hour control” plan of the forest 
service. Each section of the forest was 
laid oil in zones, and the hours or min- 
utes necessary to get at a fire in that 
particular forest zone were determined. 

A nother pan of advance planning 
- for the fire season is carried out 
each year by the District Rangers and 
Forest Supervisors. Each Forest Ranger 
makes a fire plan for his district every 
spring. Lists are prepared so that men 
and supplies may be quickly mobilized 
by telephone in emergency. Tools are 
organized, emergency rations kept on 
hand, transportation arranged for, fire 
fighting forces selected and trained. 
When the humidity begins to drop and 



Mopping up a burned-over area 
often results in burned feet that 
require immediate medical attention 


woods get dry, the first line of defense 
is thrown out — guards, patrolmen, and 
lookouts— and located at strategic 
points to check the first invasion of the 
enemy. .The detection system then be- 
gins to function. Lookouts on high moun- 
tain peaks constantly scan surrounding 
timber for the first puff of smoke. They 
use an instrument known as the Osborne 
fire finder. The fire finder, when sighted 
at a fire, gives a figure known as the 
“azimuth reading” which enables the 
ranger in the valley below to locate the 
fire on his map. 

When a fire starts, usually it is spotted 
by one or more lookouts, The location, 
size, and other information about the 
fire is telephoned to the i anger. A 
smokechaser with tools, emergency ra- 
tions, and a portable short-wave radio 
outfit is dispatclied to the fire, imme- 
diately. He puts it out, if possible, and 
reports back by radio that the situation 
is in hand. If it is more than a one-man 
job, he radioes hack for reinforcements, 
These portable short-wave radios have 
been developed by the Forest Service 
during the past few years, and have 
been a valuable addition to the protec- 
tion equipment. A smokechaser’s set 
weighs 14 pounds complete, and receives 
and transmits. 

In spite of careful planning and exe- 
cution some fires get away. Combina- 
tions of wind, weather, and human care- 
lessness may make it impossible for fire 
to he put out while small. Occasionally 
a big fire gets away which is costly in 
money, time, and destroyed resources. 
In most cases, however, forest fires ate 
halted before their destructive flames 
spread far afield. But when a big blaze 
does get well underway, all the forces 
of fire-fighting science rush into the 
front lines to beat back the attack, 
while the medical minute men hack them 
up in their untiring efforts to vanquish 
the red enemy. 




By R. G. SKERRETT 



D enmark, with her Dic- 

sel-motored “Lightning 
Trains” and her splendid 
new bridges, is effectually re- 
ducing the handicap laid upon 
her by nature. The kingdom em- 
braces more than a hundred 
islands, great and small, that 
have made the problem of rapid 
transit a difficult one; and Den- 
mark is a thoroughly progressive 
country. 

To cross her numerous domes- 
tic waterways as well as the 
water gaps that separate her 
from neighboring nations, Den- 
mark has developed fleets of 
typically modern train ferries. 
The largest and finest of these 
link opposing shores at strategic 
points and especially along her 
rail trunk lines that are tribu- 
tary to ports served by steam- 
ships and rail connections lead- 
ing to the capitals of Europe. 
But the best of train ferries are 
slow compared with express 
trains, and every unbridged wa- 
ter gap entails delays and pos- 



Site of new bridge and the old ferry it supersedes 


iminde Germany, had to board 
a fetry at Masnedb and again 
shift to a steamer at Gedser, on 
the southern tip of the Island of 
Falster, making the two trans- 
fers within a distance of less 
than 30 miles. With the Slor- 
strdm Bridge in service, there is 
now only one such transfer, and 
that is at Gedser for the 2y2- 
hour run across the Baltic to 
Warnemiinde. The saving in 
time is substantial and, no doulrt, 
deemed sufficient to warrant an 
outlay of approximately 6,120,- 
000 dollars. 

The Cedser-Warnemunde run 
was established in 1903, and the_ 
volume of traffic has since in- 
creased so greatly that the Dan- 
ish government decided in 1932 
to build the Slorstriim Bridge in 
order to meet the needs of pas- 
senger and freight service. Over 
the same water route tliousands 
of motorists enter and leave Den- 
mark annually, the greater num- 
ber doing so in the summer-time. 
The Storstrom Bridge has ac- 
commodations for both rail and 
motor-vehicle traffic, and is fur- 
thermore provided with a broad 


sible inconvenience, particularly when 
tliick weather hampers the navigator. 
Accordingly, within the last few years, 
Denmark has embarked upon a program 
of bridge building, and the aim is to 
abandon the use of ferries wherever it 
is economically practicable to substitute 
steel spans. The latest and most note- 
worthy of these structures is the Stor- 
strom Bridge, which was opened to traf- 
fic last December. 

T he Storstrom Bridge is the longest 
bridge built to date in Europe, and it 
spans a body of water that lies along the 
important and much traveled route be- 
tween Copenhagen and Berlin. The Stor- 
strom, itself, is between the Island of 
Zealand, on which Copenhagen is situ- 
ated, and the more southerly Island of 



Section of the Storstrom Bridge 
showing railroad, highway, and 
sidewalk, and the four separate sec- 
tions of one of the piers. Base 
slab is surrounded by a ring of piles 


sidewalk for pedestrians and bicyclists. 
Denmark is over-run with domestic and 
visiting cyclists, 

Work on the Storstrom Bridge was 
started in the spring of 1933, and its ' 
completion was contracted for by the 
close of this year. Through a combina- 
tion of skilful engineering and the em- 
ployment of novel and ingenious con- 
struction aids, the bridge was finished ^ 
and turned over to the Danish State 
Railways 12 months sooner. From end 
to end, the crossing has a length of 
10,532 feet, and its deck has a width of 
49 feet, which affords space for a single 
railway track, a vehicular roadway more 
than 18 feet wide, and a sidewalk nearly 
nine feet wide. Of the three fixed spans 
over the channel, the middle one has an 


Falster. The Storstrom, to be exact, flows 
between Falster and the small Island of 
Masnedo; and the latter is separated 
from Zealand by a narrow waterway 
known as Masnedsund. Masnedo, there- 
fore, provides tlie northern approach to 
the Storstrom Bridge, this little island 
having been for years linked with Zea- 
land by a low bridge that has served rail 
and o&er traffic. Before the Storstrom 
Bridge was available, a train bound 
from Copenhagen to Berlin, via Warne- 



The floating caisson permitted open excavation of the pier bed. Then concrete 
for the base slab and first section of pier was poured, and caisson was floated away 
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Longest Bridge in Europe . . . Speeds Trains Be- 
tween Copenhagen and Berlin . . . Unique Floating 
Caisson Pier Forms . . . Completed Ahead of Time 


under clearance of 85 feet, which is 
ample for any of the 15,000 vessels that 
thread the waterway regularly. 

The bridge is supported on 49 oif- 
shore piers that have their footings be- 
low the surface of the clayey water bed 
at a maximum depth, lor the heaviest of 
the piers, of approximately 15 feet. 
Along the line of the bridge crossing, 
the Storstrom ranges in depth from an 
average of 26 feet to as much as 46 feet. 
The rise and fall of tide rarely is as 
much as three feet, and tidal currents 
have a velocity of 4.75 miles an hour. 
Fairly strong winds and large waves oc- 
cur at times. The builder of the sub- 
structures had, however, to make pro- 
vision against heavy float- 
ing ice; and that fact 
influenced the design and 
the method of placing the 
pier bases where the struc- 
tures emerge from the 
water. 

With 49 piers to be formed 
of concrete and to be erect- 
ed from the water bed up- 
ward, the majority of them 
being identical in their di- 
mensions, it was realized 
that much time and money 
could be saved if they could 
be poured in a few forms 
that could be used repeated- 
ly as pier base after pier 
j base was constructed along 
the line of the crossing. 

These pier bases reach from 
their footings in the bottom 
of the Storstrom up to an 
^ elevation of approximately 
10 feet below the normal 
surface of that waterway. 

For this repetitive work, the con- 
tractor devised a type of caisson, 
built of steel, that could he floated to 
each pier site in succession, sunk to the 
bed of the Storstrom and unwatered so 
that the workmen within it could exca- 
vate, in the free air, the area for the 
massive base slab of the pier foundation. 
With the excavating done, the con- 
crete was poured within the caisson up 
to the prescribed elevation; and when 
the concrete had set sufBciently, the 
caisson was freed, again made buoyant, 
and allowed to float high enough to clear 
the top of the pier base. This was the 
procedure followed where the bottom 
clay was of a firm nature at the pier 
site. The caisson was made to sink by 
loading ballast tanks with water, and, 
when its work at a pier site was finished, 
it was given buoyancy by discharging the 


water ballast by pumping out the tanks. 

Where the clay was firm, a ring of 
piles was driven around a periphery 
somewhat smaller than that of the bot- 
tom of the caisson so that the caisson 
could rest on the tops of those evenly 
spaced and level supports, which pro- 
jected slightly above the surface of the 
water bed. Next, steel sheet piles, hung 
like an apron around the outer surface 


of the caisson, were driven deep into 
the clay, snugly around the bottom of 
the caisson and extending up above that 
level only a few feet. That enveloping 
wall was then made watertight at its top 
by forcing flexible fiber calking between 
the piling and the outer plating of the 
caisson. It was then possible to pump out 
the enclosed area so that the workers 
could do the necessary excavating pre- 
paratory to placing the base concrete in 
the dry. With that finished, and the con- 
crete poured, the caisson was released 
and stripped from the concrete with the 
aid of powerful jacks— the caisson hav- 
ing been made buoyant and water hav- 
ing been admitted into the area envel- 
oped by the caisson. The caisson was 
then available for service at another 
site. 

Where the water bed was not of firm 


clay, the procedure at a pier site was 
somewhat different. A caisson was sunk 
and brought to rest after slightly pene- 
trating the bottom material. Then a cof- 
ferdam, formed of steel sheet piles and 
suspended from within the caisson, was 
driven into the water bed closely sub- 
scribing to the interior walls of the cais- 
son. The water bed so enveloped was 
next excavated for the basic slab — the 
concrete slab being placed 
under water and made thick 
enough to seal the caisson. 
It could then be pumped 
out in order to pour the re- 
mainder of the subaqueous 
stuicture in the dry, the 
submergible caisson serv- 
ing as in other cases as a 
form for the pier base. 
When that work was com- 
pleted, the caisson, which 
was made buoyant by pump- 
ing out the water ballast, 
was shoved free with jacks 
and allowed to mount sur- 
faceward and clear of the 
pier base. The caisson was 
then again available lor 
service at another pier site. 

E ach pier base so con- 
structed rose to a level 
of 10 feet below the surface 
of the water and had to he 
surmounted by a base sec- 
tion extending from that level up to 10 
feet above the water— the pier shaft ris- 
ing from that level to the height required 
for the support of the steel spans. The 
savings efected by using mobile cais- 
sons would have been lost if separate 
forms had been built in which to pour 
the concrete for the intermediate base 
sections, that are half underwater and 
half above, and there would have been 
the hazard of ice or storm waves dam- 
aging or sweeping the forms away. 
Therefore, these special sections were 
constructed on shore and took the form 
of reinforced-concrete caissons that had 
sufficient buoyancy, after launching, to 
be floated to their prescribed sites and 
there loaded with enough water to cause 
them to sink on to the tops of the sub- 
merged pier bases. 

These caissons, 20 feet in height, were 



The 500-ton floating crane used to move a fully assembled 
large girder from land to its final position in the bridge 
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takes the form of a great “S” which links 
the Storstrom Bridge with a new swing 
bridge across the Masnedsund. The lat- 
ter bridge is a part of the Storstrom 
Bridge undertaking, and is, therefore, 
contributive to time-saving. The Mas- 
nedd Bridge has a total length of ap- 
proximately 606 feet and is made up of 
five spans. The more modest depth of 
the Masnedsund, its sheltered course, 
and other circumstances, made the work 
of building the supporting piers and the 
steel superstructure much less difficult 
than in the case of the bridge across the 
neighboring Storstrom. Nevertheless, 
both the steel workers and the concrete 
workers made rapid progress by reason 
of expert guidance and the employment 
of time-saving equipment. 


T he substructures were built for both 
bridges by the well-known Danish 
firm of Christiani and Nielsen; all the 
steel material and the fabricated mem- 
bers of the bridges were furnished by 
Dorman, Long & Co,, Limited, England, 
who also erected the superstructure. 
This latter concern devised apparatus 
by which entire assembled spans for the 
Storstrom Bridge could be moved bod- 
ily from a shore station and carried by 
a floating plant which could hoist those 
members to a suital)le height and then 
lower them on to the sustaining piers, 
In short, numerous exceptional facili- 
ties were utilized by the contractors 
which set new standards in the design 
and construction of large bridges. 

^ Submarines — their function in pi es- 
^ ent and future naval tactics — are 
discussed by Walton L. Robinson in a 
July article. — The Editor. 


T he steel superstructure of the Stor- 
strbm Bridge consists of 47 approach 
spans and three longer and different 
spans immediately above the channel- 
way. The approach spans are of the 
cantilever type, and those spans are al- 
ternately anchor arms or suspended 
spans, their lengths being either 190 
feet or 204 feet. The three spans over 
the channel way are stiffened tied- 
arches. The two side spans are each 340 
feet long and the center span has a 
length of 450 feet. 

The basic steel structure throughout 
the bridge is composed of two parallel 
massive plate girders standing 12 feet 
high, separated either 24 feet or 40 feet, 
the latter bemg the case at the channel 
spans; the two lines of girders are tied 
together by an extensive system of inter- 
j mi^ate bracings On top of the girders 


opaiu of the long bridge at the point where it crosses the deep channel for 
the numerous and relatively large ships that regularly pass between the islands 


One of the two long approach sections of the new bridge across the Storstrom. 
The channel spans are to be seen in the middle distance, the island beyond 


elliptical in plan, and their outer sur- 
faces are faced with granite blocks em- 
bedded in the concrete of the caisson 
walls. They were really vessels with 
open-top compartments into which wa- 
ter ballast could be pumped to destroy 
their buoyancy. The contact surfaces of 
the underside of one of these caissons 
and that of the top of the submerged 
pier base were bonded by a heavy inter- 
vening coat of asphalt. After that union 
was made, the caisson was filled with 
concrete to transform it into a solid 
structure. 

These caissons were poured on shore 
in forms that could be used repeatedly, 
and the caissons were launched and 
towed to their offshore positions when- 
ever conditions were favorable. Each 
caisson was moved to its given position 
between two barges that held it nicely 
centered until set upon its proper pier 
base. 


are laid the transverse beams that sus- 
tain the floors or beds for the railroad, 
the motor roadway, and the sidewalk. 
The reinforced-concrete highway and 
sidewalk are a single structure, while 
the reinforced-concrete floor for the rail- 
road is an independent structure upon 
which is placed ballast that carries the 
cross ties and the rails. At each shore 
end, the suspended structure rests upon 
a massive concrete abutment; from 
those terminal points the bridge de- 
scends to the ground level by long ap- 
proach ramps that have a gradient that 
reaches a maximum exceeding 6,5 per- 
cent. 

On the Island of Masnedil, the ramp 




Doorways adjacent to tracks of the 
Bethlehem Steel Company are 
equipped with "cat'tails” to remind 
of possible approach of engines 


Operators of pipe welding furnaces ate provided with 
"heat masks.” The fine wire screen of these masks checks 
the heathy absorbing it, yet does notmaterially reduce vision 


Heavy steel plate guards surround 
grinding wheels. Suction carries 
^ dust away. Use of goggles and leath- 
er aprons gives added protection 


^ Goggles for modern blacksmiths ate 
of the strongest, toughest safety glass 


Automatic vigilance. This press operator wears wristlets; 
cords attached jerk his hands back if he negligently leaves 
either of his hands in the path of the descending punch 


A pill when it’s hot — ^but it’s just 
salt and sugar, mostly salt. Since 
salt is one of the most effective an- 
tidotes to heat, steel workers ex- 
posed to intense heat keep comfor- 
table by using pills which also con- 
taindextrose, another heatcombatant 


Safety 


IN Industry 


S AFE working conditions foi employees are now considered to belong 
in the ABC’s of operating efficiency by the country’s more progressive 
industrial concerns. The pictures on this page show some of the many 
ways in which the Bethlehem Steel Company, one of the world’s largest 
producers of steel, promotes safe working conditions among its workers. 
One of the important ways in which safety is promoted is by making work- 
ing conditions as comfortable as possible, thus reducing the hazard that 
often has its origin in fatigue. 
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A Problem Th’at is Not so Simple as it Seems , . . 
Ascertaining Which Astronomical Events Have 
Followed Others, and Which Have Precede<l Them 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University, Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 
President of the American Astronomical Society. 


S EVERAL members of the staff of the 
Mount Wilson Observatory have 
found entertainment and profit in 
discussing a question which is not so 
simple as it looks — what objects of 
astronomical observation, outside our 
earth, are there about which we can say 
with security; “This is of more recent 
origin than that?" By the terms of the 
problem the answer, like the verdict of 
a jury, for conviction, must he given 
only in cases where there is no reason- 
able doubt about the conclusion. De- 
ductions from theory are admissible 
only when the theory is supported by 
so great and so consistent a weight of 
evidence that it has passed from the 
stage of hypothesis into that of gen- 
eral acceptance. By mutual agreement, 
too, certain obvious ca.ses are excluded 
as trivial— sun-spots, solar prominences, 
clouds on Mars, markings on .Tupiter, 
where changes in rapidly varying phe- 
nomena are observed day by day. In 
the same class come changes in comets 
—although the conclusion that, of two 
condensations in the tail, shown on the 
same photograph, the one farther from 
the head is the older, might be pre- 
sented as grounds for a verdict, since 
if depends on the general law that such 
objects always move away from the 
head. 

The strict constructionists of our 
group, however, have secured a unani- 
mous decision that all such answers, 
based on directly observed motion, shall 
also be excluded as obvious. This cuts 
out the expanding nebulae around 
Nova Persei and Nova Aquilae, which 
might already have been rejected as 
cases of directly observed change, and 
also the slower motion in the Crab 
Nebula in Taurus, which is expanding 
at a rate which indicates that it may 
have been produced by a great outburst, 
like that of a nova, about a thousand 
years ago. 

In this case the advocate of exclusion 
might raise the question of reasonable 


doubt, and inquire whether we can be 
certain of the conclusion just ex- 
pressed. The opposing counsel may re- 
ply that the assumption that the ob- 
served motion of the nebular filaments 
has been uniform rests upon Newton’s 
first law of motion, which we have 
every reason to believe to hold good 
unless some specific force is at work, 
and present evidence that no known 
forces of sensible magnitude will oper- 
ate on diffuse material of this sort. If 
the exclusionist cannot specify any such 
force, his case is lost— for the assump- 
tion that some unknown force is at work 
must obviously he “off the record.” The 
inciusionist may strengthen his position 
by remarking that outbursts leading to 
the ejection of nebular material have 
been observed to occur, so that this hy- 
pothesis is reasonable. But neverthe- 
less he must lose his case on appeal, 
for it has been adopted as a constitu- 
tional principle that cases based on ob- 
served motion are to be rejected. 

The great oval loop of nebulosity in 
Cygnus, which, by the same arguments, 
is approximately 100,000 years old, 
must meet the same verdict — ^though by 
this time protests may be made that 
the case has been thrown out on a tech- 
nicality. 

P ASSING to the more interesting 
cases, which cannot be so simply dis- 
posed of, long and active discussions 
have brought out only a single irrefuta- 
ble instance. Among the craters which 
strew the Moon’s surface, there are a 
number of instances in which one crater 
cuts into the wall of another— interrupt- 
ing it, while retaining its own symmetri- 
cal shape. This is circumstantial evi- 
dence, but of the most conclusive sort. 
We do not know how the lunar craters 
were produced — by volcanic eruptions, 
perhaps, or by impact of huge meteors, 
or by sinking of sections of the cyust 
into a molten substratum — ^but, in any 
case, it is altogether reasonable that a 


later foimalion should cut into, and 
paitly obliterate, an older one, and al- 
together absurd that the later dis- 
turbance should stop acting as it 
reached the edge of the old crater, and 
leave it intact. 

The very numerous cases in which 
small craters are found on the floor of 
large ones may be adduced as also in| 
point — though our opponent raight^ 
here argue that it was possible that the* 
small interior craters had been pro- 
duced so shortly after the big one that 
the material was ".still soft” and were 
therefore substantially of the same age. 
The writer, faced with this dilemma,] 
would be inclined to take refuge in the 
famous Scotch veidlct “not proven.” ^ 

These lunar formations, however, are •/ 
quite unlike any other material with 
which astronomers have to deal. They 
are much more akin to the subject- 
matter of the geologists, who have es- 
tablished an extensive sequence of rela- 
tive dates on earth, independent of any 
evidence from fossils, or of the power- 
ful recent aid of studies of radio- 
activity. Moreover, from the astronomi- 
cal standpoint, they are unique. Were 
the surfaces of Mars or Venus covered 
with craters of the same sixe, they would 
be observable under the best condl- 
tions--and we do not find them. Mer- 
cury, if it were nearer the earth and 
observable under better conditionsr 
might perhaps show them — hut this is 
mere gue.sswnrk. 

Outside this, the liest case for the 
prosecutor who seeks for youth in the, 
heavens is found among the comets oy! 
our solar system, There are a great 
many of them— a very great many. 
Apart from the returns of periodic 
comets which have previously been ob- 
served, three or lour new ones, on the 
average, are discovered every year. 
Most of these are moving in nearly 
jmrabolic orbits and on the average 
thousands of years must elapse be- 
tween their successive returns. No mat- 
ter how assiduous the search, it would 
therefore be many thousands of years 
before terrestrial astronomers could 
complete the census of comets. There 
must be at least 10,000 of them, and 
may well be 100,000 — or more, if we 
allow for those which do not come 
close enough to the sun to be visible. I 

Now a comet is the poorest of all 
celestial life-insurance risks. It may 
perish in a variety of ways— ceasing to 
be a luminous object, though not, of 
course, being annihilated. In the first 



Heavens 



l^lioiogiapli l»y ll'c Mount Wilson Oh-.ciwunij , luO-lmh tt'leiscope 
Just otie inch below the top, and exactly in the center, is the large 150-inilc 
lunar crater Clavius. This combines the two features mentioned by the author. 
Clavius is the largest depressed, mountain-ringed enclosure on the moon’s face. 
Its walls average about 12,000 feet elevation above the interior portion. Other 
examples of similar kinds can be found if the photograph is studied closely 


place, it is liable to changes in its 
orbit. The attraction of a planet, if it 
happens to pass near one, may speed 
it up. and send it away in a hyperbolic 
orbit, into the depths of interstellar 
space — never to return to the sun. and 
with an utterly insignificant chance of 
, passing near any other star. The chance 
' of so drastic a perturbation at any one 
_,feturn of a comet is small; but the 
change, if it occurs, is irreversible. 
(There is an off-chance, theoretically, 
that a comet ejected from some other 
star— if the stars have comets revolv- 
.lug around them — might pass through 
She solar system, hut this chance is so 
|e.xceedingly small that it can be neg- 
[flectcd. ) 

( Suppose that a comet, of peiiod 
10.000 years, stands one chance in a 
thousand of ejection at a given return. 
After 10,000,000 years a large mimlier 
of such comets will evidently have suffer- 
ed this fate — not all, because some of 
them will have had good luck. .After 
100,000,000 years very few of them will 
he left. 

N OW the evidence from radio- 
activity shows that individual ter- 
restrial rocks are at least 1,200,000,000 
years old. The most searching cross- 
examination has failed to shake or dis- 
credit this evidence, and it may be ac- 
■'cepted as establishing this, beyond reas- 
onable doubt, as a minimum age for the 
earth—aiid a foTtiori for the planetary 
system. 

In so long an interval, the loss of 
comets by deflection into hyperbolic or- 
liits would be very serious. Those comets 
which had the longest orbits, and re- 
turned to the sun most rarely, would be 
in greater danger per return, since their 
velocities would be close to the speed- 
limit for escape, and they would be sub- 
ject to additional disturbance by the at- 
traction of the stars. 

Apart from these dynamical vicissi- 
tudes, a comet is in danger of wearing 
out. The luminous gas and dust, which 
form the envelopes of the head, and give 
out practically all the light which makes 
the comet conspicuous, stream away 
down the tail, and are dispersed into the 
very depths of space. The process is as 
hopelessly irreversible as anything 
j known to science. Each new apparition 
^draws anew upon the resources of the 
head, which must be limited. Halley’s 
Comet, during the last 2000 years, has 
been seen to grow 26 long tails. If it has 
been returning to the sun in its present 


orbit for the last 1,000,000 years, it must 
have grown 13,000 successive tails — 
which is not to be dismissed as impos- 
sible. But in 1,200,000.000 years it would 
have bad to grow 15,000,000 tails— 
which appears to be too much to expect 
of one comet. 

It is highly probable, then, that Hal- 
ley’s Comet has not been moving in its 
present orbit for so long. It is entirely 
possible that until a relatively recent 
date its orbit did not approach the sun 
near enough to start the process of tail 
formation and that it has been diverted 
into its present path by planetary per- 
turbations. At present, its orbit does not 
pass near those of any of the large 
planets; but this again would be ex- 
pected as the result of the cumulative 
action of small perturbations. There are 
many other periodic comets — several 
with periods about the same as Halley’s 
—but they are all inconspicuous. 

It is tempting to suppose, therefore, 
that they have been in their present or- 
bits longer, and are nearly worn out. 
But, though this is entirely possible, and, 
indeed, plausible, there is no sufficient 
proof to establish it beyond a reasonable 
doubt. For example, the other comets 
may have been smaller, or poorer in 
tail material, to begin with. 

Under the strict limitations which we 
have accepted, it cannot therefore be 
asserted that Halley’s Comet is younger 
than the others, though it well may he. 

The question whether the existing 
system of comets, as a whole — ^the sun’s 


second family, as Chamberlin well called 
it — is as old as the first family, the 
planets, is the most doubtful that comes 
before our court. If we should assume 
that the processes of planetary perturba- 
tion and tail-formation have been going 
on as at present during all this vast in- 
terval, and should calculate back, step 
by step, we would find an ever-increas- 
ing swarm of bigger and bigger comets. 
Though numerical estimates are very 
difficult, even conservative assumptions 
lead to so great an initial number of 
comets as to be absurd. 

Bobrovnikoff and others have argued, 
from similar premises, that the present 
family of comets must have been picked 
up by the sun much less than 1,000,000,- 
000 years ago — perhaps wdien the solar 
system passed through some nebula. 
This suggestion is still speculative; but 
the general arguments that the cometary 
family is younger than the planetary are 
strong, and, if the question whether thi.s 
is true without a reasonable doubt 
should be put before a group of astron- 
omers, the decision would probably be 
by a close vote in which the individual 
convictions of the judges inevitably had 
weight. 

Among the stars, it seems impossible 
to find a decisive case. If we knew more 
than we do now about the sources of 
stellar energy, we might have something 
to say; but, at the moment, there ap- 
pears to be no sufficient evidence for a 
verdict. — Mt. Wilson Observatory, Agril 
1, 1937. 


SCIENTIFIC 


Detection 


B ack in biblical days, when Moses 
chiseled the Ten Commandments 
on tablets of stone, a field of en- 
deavor was opened that was to reach 
near perfection some 3400 years later — 
the detection of lies. That 9th Command- 
ment — “Neither shalt thou bear false 
witness against thy neighbour” — was 
probably the most frequently broken 
then ; it is the most broken now. Conse- 
quently, truth-loving people devised 
means of ascertaining whether or not the 
spoken word was fact or falsehood. They 
learned that attempted deception is usu- 
ally accompanied by certain visible 
physiological changes such as pulsations 
in the throat, blushing, eye squinting, 
apparent dryness of the mouth and lips, 
and many other manifestations. The an- 
cient Chinese required their suspects to 
chew rice while being questioned, and 
then spit it out for examination. If the 
rice were dry the suspect was presumed 
to he guilty because his tension of guilt 
was supposed to cause a cessation of the 
salivary gland secretion. In India the 
movement of a suspect’s big toe was sup- 
posed to indicate deception. 

Not always, however, have investiga- 
tors depended entirely upon the physi- 
ological reactions. History, in the detec- 
tion-of-deception field, records some 
amusing, yet effective psychological 
tests. Probably the most outstanding of 
these among the ancients is attributed 
to a crafty Hindu prince who used the 
superstitiousness of his subjects to catch 
the guilty. Whenever a crime was com- 
mitted within his jurisdiction the Prince 
sent his investigators into the field to 
round up all the suspects. They were 
gathered into one large chamber in his 
palace and instructed to stand against 
the wall with their hands behind them. 
They were told that in an adjoining 
chamber was a sacred ass who would 
bray loudly when his tail was pulled by 
a lying person. They were further in- 
structed to proceed, one at a time, into 
the chamber and grasp the tail of the 
guilt-detecting ass, and then return to 
their original positions. 

E ach superstitious native took his 
turn, went alone into the chamber 
with the supposed supernatural donkey, 
gave the tail a pull and then returned, 
hands behind him, to his original posi- 
tion along the wall. When each of the 
group had been into the chamber and 
the donkey had not brayed, the Hmdu 
prince ordered all suspects to extend 
their hands in front of them for inspec- 
tion. A quick inspection showed that 
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only one suspect had emerged from the 
donkey’s chamber with clean hands — 
the guilty one. The Prince had dusted 
the donkey’s tail generously with black 
powder before the test, and those who 
grasped it soiled their hands! 

Such tests worked very well with a 
superstitious people, but in our modern 
complex society they would be worthless. 

Back in the 16th Century, Benvenuto 
Cellini, Italian artist, metal 
worker, and sculptor, record- 
ed in his autobiography the 
following, concerning his mu- 
sician father who had des- 
tined his son for the musical 
world and attempted to thwart 
his inclination lor design and 
metal work : “I was ill about 
two raon ths during which time 
ray father had me most kindly 
treated and cured, always re- 
peating that it seemed to him 
a thousand years till I got 
well again, in order that he 
might hear me play a little. 

But when he talked to me of 
music with his fingers on my 
pulse, seeing he had some ac- 
quaintance with medicine and 
Latin learning, he felt it Figure 1: The author and Keeler Polygraph 


change so much if he approached that 
topic, that he was often dismayed and 
left ray side in tears.” 

Since that time many years have been 
.«pent in research, and hundreds of ex- 
perimental examinations — conducted by j 
such men as William Moulton Marston,1 
Vittorio Bennussi, Harold Burtt, John' 
Larson, and Leonarde Keeler — have def- 
initely established the fact that con- 



Figure 2; The Keeler Polygraph. In the foreground are the pneumograph (large 
tube; sec Figure ,1) ' and blood-pressure cuff (the irregular white object) 
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Where Stands the “Lie Detector Machine” Today? , . , 
Sensational Claims and Sound Science . . . Replaces 
Third Degree . . . The Superstitious Porter Shied Off 



sclous lying causes certain erantional 
disturbances which can be recorded. 

In 1913 Marston began research in 
the Psychological Laboratory at Har- 
tvard University, regarding the detection 
of deception, After innumerable experi- 
mental tests he became assured that it 
was impossible for a normal person to 


,, Figure 3: Attaching 


lie without effort. Expended effort, he 
found, either mental, nervous or other- 
wise, caused an increase in the strength 
of the heart beat and necessarily an in- 
crease in the systolic blood pressure (the 
pressure in the arteries at the time the 
heart contracts and forces the blood 
through the body). 

The following year at Graz, 
Austria, Bennussi devised a 
test based on the principle 
that the respiration rate was 
affected by the effort of con- 
scious lying, and that these 
changes could be accurately 
gaged. Some three years later, 
in the same laboratory where 
Marston had worked, Burlt 
further developed Bennussi’s 
method. 

Then, in 1921, Dr. Larson, 
working with the famed crim- 
inologist August Vollmer at 
Berkeley, California, com- 
bined an Erlanger Sphygmo- 
manometer (apparatus used 
by physicians to determine 
blood pressure) with a pneu- 
mograph (a one-foot length 


the blood-pressute cuff 



Figure 4: Left: The kymograph mechanism unrolling paper. Right; Inner mech- 
anism of the Polygraph, showing the three metal bellows mentioned in the text 


of % inch diameter spring encased by 
light rubber tubing for recording respir- 
ation) and conducted a series of tests on 
suspects and prison convicts. Although 
Dr. Larson did not treat bis material 
statistically, he reported a high degree 
of accuracy in bis findings. 

In 1925 a young student at Stanford 
University, Leonarde Keeler, began the 
assembly of an instrument which be 
called the "Keeler Polygraph.” During 
his years in the psychology department 
at Stanford and later (1930) when be 
became Assistant Professor of Law, Sci- 
entific Crime Detection Laboratory, 
Northwestern University, Professor Keel- 
er, now a well known criminologist, per- 
fected his instrument for recording con- 
tinuously the blood-pressure, respiration, 
and psycho-galvanic reflexes of a sub- 
ject under examination. 

Having studied and experimented with 
the emotional factors accompanying de- 
ception, Professor Keeler arranged his 
instrument to record the various volun- 
tary and involuntary bodily changes in 
a lying subject simultaneously. Thus the 
name “Polygraph” (“many-graph”) 
came into being. Several graphs made 
simultaneously with well selected rele- 
vant and irrelevant questions as the stim- 
ulus, cause certain reactions w'hich can 
he correlated and truthful answers and 
falsehoods separated. 

A lthough Professor Keeler does 
- not claim that his instrument (Fig- 
ure 1) is a “lie detector,” it is commonly 
known by that name. Because of sensa- 
tional claims made by some writers of 
the news and others whose facts were 
not well founded, a lay public has been 
led to believe that a light flashes or a 
bell rings each time an examined sub- 
ject strays from the truth. The facts re- 
garding Keeler’s Polygraph are quite 
the reverse. The instrument is used much 
as the physician uses his stethoscope, his 
clinical thermometer, and his blood 
count apparatus — as a means of diag- 
nosis. Certain symptoms, combined with 
a case history and other indicating fac- 
tors, assure the physician that his patient 
has an infected appendix, arthritis, or 
other disease. Certain delusions and 
other accompanying factors assure the 
psychiatrist that his patient is psycho- 
pathic, and in a like manner certain re- 
actions in Polygraph tests, combined 
with other accompanying factors, assure 
the Polygraph expert that his subject is 
not telling the truth. The instrument it- 
self is simply the tool with which the 
deception is detected. 

The Keeler Polygraph (Figure 2) 
consists of three units housed in an 18 
by 9 by 7 inch case. One unit is for 
continuously recording the changes in 
blood-pressure and pulse; another gives 
a duplicate blood-pressure record, and 
a third is for recording the changes in 
respiration. Ordinarily the duplicate 
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blodd-pressuie unit need not be used. 

In ordei to record the bodily reactions 
a pneumograph (rubber tube containing 
a metal coil spring) is adjusted about 
the chest and a blood-pressure cuff is 
snugly wrapped about the upper right 
arm (Figures 1, 3). Both the pneumo- 
graph and blood-pressure cuff are at- 
tached to the instrument by means of 
four foot lengths of rubber tubing. The 
rubber tubes connect with metal tam- 
bour stacks or bellows (Figure 4) lo- 
cated immediately beneath the instru- 
ment panel inside the case. The tambour 
stacks in turn are attached to pivots 
which protrude through the panel and 
to which are attached long arms. At the 
end of each arm is a small ink cup wbich 
tapers at the bottom and forms itself into 
a pen. The cups are kept filled with ink, 
and feed the pens which ride upon a 
slowly moving graph paper. The graph 
paper is unreeled by a kymograph 
mechanism ( Figure 4) at the rate of six 
inches per minute. 

When all adjustments have been 
made, the blood-pressure cuff is inflated 
(note bulb, Figure 2) to a point midway 
between diastolic (minimum) and sys- 
tolic (maximum) blood pressure. The 
midway point is called “mean'’ pressure, 
and can be determined by the position 
of a dicrotic notch which appears in the 
blood-pressuie-pulse record. As the 
heart forces the blood through the artery 
beneath the inflated blood-pressure cuff, 
the volume of compressed air inside the 
cuff is changed with each beat and trans- 
fers that change to the pen arm by way 
of the metal tambour stack and pivot. 
The pen arm moves with an up-and-down 
motion, causing the pen to record on the 
slowly moving graph paper each heart 
heat and change in blood pressure. 


each for the lighter lines and five sec- 
onds each for the heavy lines. Since the 
kymograph mechanism unreels the gi aph 
paper at the rate of six inches per min- 
ute, one of the lighter lines passes be- 
neath the pens each second the instru- 
ment is in operation. Thus the operator 
is given an exact account of the time re- 
quired for his stimulus question to take 
effect, the length of time required for a 
return to normal, and an easy check on 
the number of heart beats per minute. 

A subject taking the Polygraph test 
is seated facing away from the instru- 
ment so that his interest is concentrated 
on the questions being propounded and 
not upon the fluctuating pens recording 
his reactions. About every 30 seconds he 
is asked a question and is required to 
answer with a simple “yes” or “no.” The 
operator first establishes a normal by 
asking irrelevant questions: “Have you 
had breakfast this morning?” “Is this 
the month of February?” and so on. 

After the normal has been established, 
the questions arc arranged so that tliey 
liiiil at intimate details of the crime 
under investigation. Necessarily, if the 
subject is not acquainted with those de- 
tails, and if the test is properly con- 
trolled, his reaction to the hints will be 
no gn'ater than to irrelevant questions. 
If liis record indicates that he had knowl- 
edge of tlie details — if he reacts to hints 
— questions concerning the actual crime 
may then he propounded. Significance is 
attached only to the deviations from the 
established normal at points where liie 
stimulus questions are relevant to tlie 
crime under investigation. 

The progressive police of the nation 
were quick to recognize the value of 
Keeler’s Polygraph. The need for such a 
device was acute. The old so-called 


"third degree” methods of obtaining the* ■ 
tiulh had been proved inefficient so far 
as actual results were concerned and 
were frowned upon not only by an indig- 
nant public but by the police themselves. 

A quick and easy means of getting true 
facts simplified the work of the police 
and added another scientific weapon 
with which they could combat crime. 
Fortunately, however, Professor Keeler 
limited the distribution of his instrument 
to the medical profession, certain edu- 
eutional institutions, and recognized law 
enforcement agencies who could produce 
men capable of becoming skilled oper- 
ators. An instrument of this nature in 
the hands of an unskilled or unscrupn- 
Imis person would be a very dangerous 
thing. The operators therefore arc re-f 
quired to take certain training, to be-/^ 
come proficient, and to demonstrate their 
aliility, before an instrument can be pur- 
chased by the group he represents. 

E arly m 1933 the Wichita Police jjj 
Department, having met the require-,' 
raents laid down by Professor Keeler. | 
purchased a Polygraph, In the beginning 
the new ‘Tic detector” was a luigel for 
many derisive jests, hut the cn.sning 
llircc years changed the minds of the 
skeptical, and a full-time operator is now 
kept hiLsy examining that never ending 
line of subjects whose slorics and alibis 
have sounded false to investigating of- 
fieers. 

During the year 1936, a total of 1262 
suspected persons were sent to the Poly- 
graph Room where, as operator, I con- 
ducted truth tests. Of the total, 339 were 
found to be lying, and of that number 
151 made full confessions of their guilt. 
On the other hand, 919 were found to be 
telling the truth and were immediately 


S INCE the second element of the ap- 
paratus, the pneumograph, is adjust- 
ed snugly about the chest, inhaled air 
expands the chest and elongates the 
tube. When the air is expelled from the 
lungs the tube contracts to its original 
length, These elongations and contrac- 
tions of the pneumograph change the 
amount of air within the tube, causing 
these changes to be transferred to the 
pen arm by way of another tambour 
stack. The flow of ink from the pen 
records each breath taken, as well as 
any changes in the respiration, at the 
same lime the other unit is recording 
the blood-pressure and pulse. 

The graph paper is divided by three 
principal horizontal lines, each from 
left to right, as shown in Figure 5, and 
into many spaces bylines in the other di- 
rection. The upper horizontal line is the 
region for recording the respiration. The 
center (not always used) is for record- 
ing the duplicate blood pressure, and 
the bottom for recording the blood- 
pressure pulse wave. The vertical lines 
represent a period of time — one second 



sure at the point of attempted deception. The subject was handed ten well- 
shuffled playing cards, with instructions to choose a card and then lie about his 
choice. Respiration at top, blood pressure below. Notice where he said "No” to 
the three of diamonds. He later admitted that the three of diamonds had been 
his choice. Such tests are often used to obtain controls — .that is, find the normal 
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Figure 6; Another graph, this one indicating very clearly breathing (top) up to point near center where he answered 

the relief following deception. The subject had selected a "No” to the Jack of Hearts. From then on to the end he 

playing card and lied about his choice while the Polygraph showed almost normal breathing. (Breathing is at top, heart 

recorded his respiration and blood pressure. Note abnormal at bottom.) The Jack of Hearts, however, was the chosen card 


released from custody. The “lie detector" 
not only detects the guilty, but serves to 
'establish the innocence of those falsely 
Accused, 

' To .my office come people from all 
walks of life: honest people, thieves, sus- 
pected murderers, shoplifters, fleeing 
criminals, vagrants, and a host of others. 
All are suspected of one crime or an- 
other and it is my duty to weed out 
the guilty and secure immediate re- 
lease for the innocent. Let’s look back 
on some actual cases and see what hap- 
pened. 

Late in December, 1935. the vice-pres- 
ident of a bank came to Police Head- 
quarters for assistance. His story was an 
odd one, but nevertheless true. He ad- 
vised that a certain transfer of money 
had been made to his bank the day be- 
fore and that one sack containing a siz- 
able sum had disappeared. The teller 
who iiad received the sack remembered 
that during the rush hour the sack had 
fallen off the counter to the floor. Busily 
engaged at the time, the teller decided 
to leave the sack where it had fallen 
^until after the rush. The teller, being 
human, did a very human thing — forgot 
all about the sack until late that night. 
He rushed back to the bank and to his 
cage, but the money was gone. During 
the previous afternoon numerous bank 
employees had been in and out of the 
teller’s cage and, since the sack was out 
'of reach of the public, the vice-president 
concluded that some member of the 
bank’s personnel had stolen the money, 
sack and all. 

The bank’s personnel consisted of 
some 50 people. The process of elimina- 
tion finally narrowed the field to seven 
who had had an opportunity to commit 
the theft — those who had frequented the 
teller’s cage during the afternoon. But 
jjljyho was to be accused? The seven were 
trusted employees. How was the guilty 
person to be singled out? The police 
suggested a Polygraph examination for 
the entire group. 

This suggestion met with the approval 


of both the vice-president and the sus- 
pected men and the Polygraph was set 
up in a room at the bank and the exam- 
inations begun. The afternoon slipped 
into evening but the tests continued. One 
after another the suspects ran clear rec- 
ords. Late that evening the negro porter 
was brought in for his turn on the in- 
strument. He had cleaned the cage 
shortly after the bank had closed the 
previous evening, and was among the 
seven to be examined. The negro was 
superstitiously inclined and obviously 
badly frightened. The whites of his large 
round eyes were an extreme contrast to 
his face, and he shied at the box-like in- 
strument sitting on the table. After much 
explanation and assurance that the in- 
strument would not injure him, the 
porter was finally induced to sit in tlie 
chair and allow the pneumograph to be 
adjusted about his chest and the blood- 
pressure cuff attached to his arm. (Ques- 
tions concerning the stolen money bag 
brought violent increases in blood-pres- 
sure and a suppression of respiration 
— an unmistakable indication of decep- 
tion. 

E soon learned that the man’s 
fright was not all superstition. 
Much like the Hindu who emerged from 
the room with clean hands, liis fear of 
the consequences of exposure led him 
to expose himself. In trying to suppress 
his emotions he had only succeeded in 
increasing them. After the examination 
was completed he was accused outright 
and the records were explained to him. 
Later that evening he confessed the theft 
and led detectives to an abandoned 
house where he dug several hundred 
dollars of the stolen money out of the 
unused chimney. 

Another case: Near the Colorado bor- 
der, the general store in a small town 
had been entered late one night. The 
burglar had stolen all the cash from its 
hiding place and then set fire to the 
building to cover his crime. Nearby 
farmers, seeing the blaze, rushed to the 


scene and extinguished it, but the culprit 
had fled. The sheriff conducted an im- 
mediate investigation and some days 
later arrested a young man who had 
previously been employed in the store 
as a clerk. The young man vigorously 
denied any knowledge of the crime and 
withstood a ten day grilling by officials, 
and all but convinced them that he was 
telling the truth. To be sure of their 
findings, however, the officers asked that 
he take a Polygraph examination. He 
consented and was brought to Wichita. 
One hour after he arrived at headquar- 
ters the results of his tests were laid be- 
fore him and explained in detail. The 
Polygraph records indicated that the 
young man was lying; that he was the 
burglar; and that he had attempted 
to burn the building to cover his crime. 
He finally admitted that the instru- 
ment had recorded the truth and sign- 
ed a confession giving full particulars 
of the crime. The Polygraph had ac- 
complished in that hour what a ten- 
day grilling had failed to accomplish 
before. 

An outstanding case was the investi- 
gation of a one-way-ride gang murder. 
A dead man was found at the wheel of 
a truck in Kansas and was identified 
as a rum-runner. He had been shot. 
The Highway Patrolmen took into cus- 
tody a man who “might know” who kill- 
ed the truck driver but he refused to 
talk, except to insist that he knew noth- 
ing concerning the killing. To prove his 
statements he agreed to a “lie detector” 
examination. Given the “name” test — a 
group of names of men who “might” 
have committed the crime— -he gave 
little or no apparent response, except to 
one name at which his blood pressure 
and respiration became abnormal. He 
confessed. 

Hundreds of instances like these may 
be found on file wherever the Keeler 
Polygraph is in operation. The final re- 
ports on some of the cases read like 
leaves torn from some strange fiction 
story— but they’re true. 




Written 
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Dura . . . Archeology’s Most Hectic Day’s Work . . . 
Found the Contracts, Mortgages, Accounts, Re- 
ceipts, Letters, and Wills of the Ancient Citizens 


T was on March 30, 1920, during the 
Iraq war. Captain Murphy had 
camped his company of East Indian 
troops on the cliff above the mud village 
of Salihiyeh, commanding the Euphrates 
crossing, where the grim walls of an an- 
cient fort offered a little protection 
against Arab sharp-shooters. Strolling 
among the ruins, he stepped into a tower 
room from which some trick of desert 
winds had emptied centuries of sand. 
The walls were alive with astonishing 
bright priests and worshippers— fres- 
coes. 

He hastened to notify his superiors, 
wdm notified Miss Gertrude Bell, who 
notified the late James Harvey Breasted, 
then surveying Babylonia for the new 
program of the Oriental Institute, Chi- 
cago. Breasted rushed to Salihiyeh, ar- 
riving on May 3 to find Murphy ordered 
to evacuate this advanced position. In 
one working day Breasted made color 
notes of the frescoes while his assistants 
feverishly photographed: it was arche- 
ology’s biggest single day’s work, and 
then they rushed on upstream to safety. 

The book that resulted, Breasted’s 
Oriental Forerunners of Byzantine 
Painting, created a polite archeological 
furore. The frescoes contained the name 
of the town, Dura, solving one more 
problem in Mesopotamian topography, 
but raising a thousand new fields of 
speculation in Syrian and Parthian art. 

r l the meantime the Academie des In- 
scriptions et Belles-lettres had sent 
Franz Cumont to dig there and soon the 
historians had something more appetiz- 
ing than any fresco to sink their teeth 
into, for Cumont was turning up the 
stuff of which the history textbooks of 
1960 will be written: vast temple com- 
plexes, a long series of Greek inscrip- 
tions — yes, Greek — and parchments. 
Dura began to be a historical landmark. 

About 300 B.c. Seleucus I’s leading 
general, Nikanor, built a guard post 
where the caravan trail along the Eu- 
phrates forks for Palmyra, and called it 
Europos, after Seleucus’ birthplace in 
far-off Macedonia; the Bedawi promptly 
named it dur, ‘wall’. 

At first there was no proper settle- 
ment-just a barracks for the Greeks 
OD' guard, But the situation offered 


tempting commercial possibilities, and 
a few Syrian traders settled there. Per- 
haps they brought their daughters — at 
any rate, the Greeks raised families and 
founded a little half-breed dynasty. The 
fort grew into a model walled city, and 
trade prospered in its shelter. 

With the collapse of the Seleucids 
about 130 B.C., Dura became the ranking 
fort of Parthia’s western frontier. Far 
different from what the Roman armies 
liiey repeatedly whipped would have us 
believe, the Parthians now appear a.s en- 
lightened aird considerate rulens of the 
vast provincial empire tlrey flung tn- 
gethef. Certainly the change made little 
impression on the inhabitants of Dura: 
no Parthian carpet-bagger could have 
been induced to settle there at any price, 
and her municipal laws and organiza- 
tion were not disturbed. 

The inscriptions dug up by Cumont, 
and later by ourselves, reveal some as- 
pects of the local government. The Sen- 
ate, consisting of the heads of leading 
clans and prominent traders, .met in a 
small bouleuterion in the temple of 
Artemis (Figure 1). Presumably all 
matters of municipal justice, discipline, 
and comfort came under their control. 


Ill each of three temples was a hall 
flanked by rows of steps, which became 
leserved seals for the ceremonies when 
Dura’s aristocratic ladies carved on them 
the date and their names, their fathers' 
and grandfathers’, and their husliands’, 
sometimes also their husbands’ fathers’ 
names. From these hundred genealogies- 
in-hrief we can reconstruct the family 
trees of half a dozen of Dura’s most 
prominent clans, one in particulai 'i, 
through two centuries of the city’s his- ' 
tory; to that family, descended from a 
Greek soldier and a native girl, belonged 
every strategus (“mayor” or “governor” 
— the title originally meant “general”) . 
of Dura during the Parthian period. * 
That dignity was therefore hereditary? 
like that of an Arab sheikli today; when 
one even calls himself genearc/ies, Greek 
for “sheikli,” it is hard to distinguish 
between their functions. Like the Ptole- 
mies in Egypt they married within the 
family to keep the race pure, a custom 
tliey did not learn from the European 
side of the house. 

T he parchments alone guaranteed 
Dura archeological immortality. On 
parchment in Syria as on papyrus (“pa- 
per”) in Egypt were kept the archives 
of antiquity, contracts and mortgages, 
accounts and receipts, letters and wills. 
At Dura alone of Syrian cities, however, 
were they buried so rapidly they had no 
lime to rot ; until the discoveries there, 
Egypt had a practical monopoly of such 


Figure 1: A B^uin foreman pOs^,in the senate-chamber of ancient Dura 




(Vjuilu^y Gjillery of Fine Arts, YiiU* I'niier-ity 

figure 2 : Earth once packed against the walls covered up and thus saved the synagogue frescoes 


information on private commerce and 
society, and it was very much of a ques- 
tion how much Egypt could teach us by 
inference about Syria and other Hellen- 
istic kingdoms. 

Therefore when Cumont turned up 
two bills of sale, fragments of the official 
ledger in which were abstracted all reg- 
istered deeds and contracts, a loan, a 
•■Nummary of the law of inheritance in in- 
testacy, and a painted shield showing 
the travels of its owner, all in Greek, 
plus two lists of soldiers in Latin and a 
letter in Aramaic, it was news. 

We now know, for example, that the 
code used at Dura (and the rest of 
Syria? ) was independent of the Egyp- 
tian, resting rather on an older Baby- 
lonian code. In a city held by Parthia 
for three centuries we are surprised to 
find no trace of Parthian meddling with 
the local laws; but this only indicates 
that they saw no need to interfere where 
the local people were competent to take 
care of themselves. 

At this time Dura’s culture was most 
heavily in debt to Palmyra, the luxuri- 
ous caravan capital half way to the Med- 
iterranean coast. Agents and camel hoys 
brought with them their own religious 
customs, and that tower, whose frescoes 
astonished Captain Murphy, proved in 
.fact to be a temple dedicated to Palmy- 
*^ene gods by a prominent Dura family. 

Where such documents had been 
found it was not safe to predict what 
would not turn up. When Cumont’s two 
fat volumes came out it was easy for 


Professor RostovtzefI of Yale University 
to persuade his administration to take up 
where Cumont had left off, and only this 
spring was Yale’s tenth and last consecu- 
tive season at Dura-Europos concluded. 

The first director of the excavations 
under Yale was French— M. Maurice 
Pillet who had dug at Susa in Elam and 
Karnak in Egypt. As assistants in 1928-9 
he had Dr. Clark Hopkins and myself. 
We too found parchments. In one, 
Phraates the Eunuch lends Barlaas 400 
drachmas in good silver, Barlaas con- 
tracting to work for Phraates in lieu of 
interest. And inscriptions: an altar (Fig- 
ure 3) was set up to Almighty Zeus by 
the cautious populace after an earth- 
quake which occurred about 10 A.M. on 
October 27, 160 a.d. And, scratched on 
the plaster walls, graffiti — scraps and 
jottings too personal and ephemeral to 
waste parchment on, potentially as in- 
teresting as the parchments themselves. 

O NE graffito I noticed on the wall of 
a private house which had been dug 
clandestinely by soldiers stationed there 
to prevent clandestine digging. It proved 
to be a horoscope, showing graphically 
the positions of the seven planets (sun 
and moon included) among the constel- 
lations of the zodiac. From this Dr. Dirk 
Brouwer of Yale’s astronomy depart- 
ment was able to work out its Julian 
date, July 3-5 or 10-12, 176 a.I). With tlris 
to go on I could decipher a few more 
letters scratched above the horoscope; 
they gave the date by the Seleucid cal- 


endar, Panemos 9 of the year 488, equiv- 
alent to July 4, 176 A.D., a shiny feather 
for Dr. Brouwer’s cap. This taught us 
that the lunar calendar survived late at 
Dura; second that the Neo-Babylonian 
calendar, a 19-year cycle of intercalary 
lunar years in effect since 383 B.c., had 
been taken over by the Partbians and 
was still swinging on its way unchanged ; 
and third that the populace were be- 
lievers in astrology. 

Dura’s first papyrus also turned up in 
my lucky sector, in the bottom of a tow- 
er of the city’s main gate, but we did not 
then know that Clark Hopkins, succeed- 
ing Pillet as director, was to sink his 
shovels into the record-office of the Ro- 
man prefect and find still presened 
there sheaves of army records on papy- 
rus, one of the great archeological finds 
of this or any age. 

Dura had been occupied by Trajan 
about 115 A.D., but Hadrian soon ceded 
it back to Parthia. In 165 A.D. Lucius 
Verus annexed it for good. True to Ro- 
man practice, Roman law was imposed 
but local religious customs were not in- 
terfered with. In the sprawling temples 
that characterize Dura’s architecture 
continued to flourish the pagan worship 
of strange Oriental gods and goddesses, 
Nanaia, Hadad and Atargatis, Azzan- 
athkona, Mithras, Aphlad, Bel, Yarhi- 
bol, and Aglibol. Altars and small re- 
liefs dedicated in bad Greek to Zeus, 
Artemis, and Apollo, Nemesis or Her- 
akles seem even more out of place when 
accompanied by Aramaic translations in 
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Figure 3; "An earthquake occur- 
ring throughout the land, in the 
year 472, on the ninth day of the 
month Dios, about the fourth hour 
of the day, the city set up this 
altar to Zeus Megistos”, this reads 

the picturesque Palmyrene alplialtet. 
Tyche, however (Gad of the Semites, 
Fortuna of the Romans), was perfectly 
at home wherever Rome’s oriental army 
reached. 

To Rome’s policy of tolerance we owe 
ihe addition of Christian and Jewish 
congregations to Dura's confused relig- 
ious panorama. Less beautiful as ait 
than the frescoe.s of the Temple of the 
Palmyrene Gods, less important for bci- 
ence, but sentimentally far more signifi- 
cant to the rank and file of us today. 
Dura’s most memorable archeological 
moment was Clark Hopkins’ discoveiy 
in 1931 of the oldest frescoed Christian 
chapel yet known. Its scenes, painted 
soon after 200 a.d,, and published in 
1935, are already famous: Adam and 
Eve, the Good Shepherd, the Paralytic 
Who Took up his Bed and Walked, 
Christ Walking on the Water, the Marys 
Approaching the Tomb, David and Goli- 
ath, and the Samaritan Woman. 

B etter art, and of wide interest 
outside of Germany, are the only 
Jewish synagogue frescoes (Figure 2) 
so far unearthed, discovered by Hopkins 
in 1932 and now finally published. They 
were painted between a rebuilding of 
the synagogue in 245 a.d. and the siege 
of Dura in 256 a.d,, and if they cla.sh 
with the basic archeological axiom that 
the Jews had no church art, our only 
refuge is the assumption that at that 
date Jewish religious sentiment had not 
crystallized into aversion to pictorial art. 
And indeed the editors find support for 
this in the existence of medieval illumi- 
nated Jewish manuscripts and in mod- 
ern discoveries of Jewish catacomb dec- 
oration in Rome and of Old Testament 
scenes in synagogue mosaics from Pal- 
estine. If other synagogues of the time 
had comparable frescoes, we are no 
longer at a loss to explain that Christian 
art of which Dura herself provides the 
most conspicuous primitive example. 


In other ways, too. Dura was trans- 
formed under Roman guidance. Poly- 
glot troops from aU over the map added 
to the color and noise of Dura’s riotous 
streets. Right in the passageway of the 
busy Palmyra Gate they installed their 
shrine to Tyche. They took over a large 
area in the north end of town for admin- 
istrative offices and in 216 a.d. built a 
tiny ampliitheater, with space only lor 
a thousand spectators. They insisted on 
Roman standards of hygiene and com- 
fort, and built four Roman baths. The 
water was lugged painfully up on don- 
keyback from the river valley below; 
heaven knows where the fuel came from 
in that treeless land. 

I don’t know that Dura has any great 
message. It is not a 20-stratum “labora- 
tory mound” of the Painted Pottery Peo- 
ples, stretching 7000 years back into 
prehistory, like Tepe Gawra and Tepe 
Hissar [described in Scientific Amer- 
ican, respectively, October 1935 and 
May 1937. — Ed.]. It is rather a melting- 
pot of Greek, Babylonian, Syiian, Pei- 
sian, Palmyrene, de.sert Arab, and Ro- 
man cultures, just as to at least one of 
its diggers it is a confusion of single 
memories, not all archeologieal: the six- 
foot skeleton in one of the towers, thi' 
rope by which he was hanged still 
aioiiml his neek; the tomb of a medieval 
Aral) chief (Figure 4) which we dared 
not touch for fear of a riot among our 
woikmen; deciphering inscriptions attlie 
Palmyra Gate at night, when a flashlight 
cast shadows sharp enough to make 
them legible; the viper that struck at me 
(he missed) ; the endless wrangling over 
the date of the walls, not even now re- 
solved, and our perpetual wonder that 
the Parthians left so few traces of three 
centuries’ occupation; my first sand- 
storm; the workmen crossing the river 
on inflated skins at dawn, just as on 
the Assyrian reliefs. 

But Dura might also crash the pages 


of world history for the story of hef-. 
siege by the Sasanians in 256 a.d. The 
city was defended on the east by the 
Euphrates clifi, on north and south by 
wall-crowned ravines. Only on the west, 
facing the open desert, was Dura’s wall 
vulnerable. 

A S Dr. Hopkins has reconstructed the 
• siege, the Sasanians tunneled under 
one of these wmst towers, shoring it up 
as they went, planning when all was 
ready to burn the timbers, bring the 
tower crumbling down and rush in 
through tlie breach. The defenders fev- 
erishly countermined. 

Where they met, the Sasanians had 
the advairtage of a sharp fight but, rrot 
daring to pursue, they fired the de- 
fenders’ mine, walled it up and wrllr^ 
drew, leaving the wounded to die 
screaming in the blazing gallery. Then 
they calmly completed their own mine 
and fired it. The supports gave way and 
the tower settled, but did not collapsd 
and still was adequate to repel tire en" 
emy. ! 

While the worried householders hid 
their jewels and money for Yale to 
find, tlii“ Sasanians drew ofl to recon- 
sider. Smarting from the defenders’ 
yelk of derision, they toiled under a 
shower of lances, arrows, and sling- 
slones to build a ramp against the wall. 
Simultaneously a new mine demolished 
the corner tower and a wide tunnel 
nearby let loose, a flood of Persians 
within the city. 

By these means the walls were rushed 
and Dura was sacked. No one returned 
to recover his hidden treasures, no one 
but a lone hermit ventured back to 
share the ruin with wolves and jackals, 
and desert storms soon mercifully cov- 
ered it with sand. 

And of all this no ancient writer 
says a word. The whole story was writ- 
ten with the archeologist’.s spade. 



Figure 4: In the vestibule of the Parthian palace, looking over the intermi- 
nable desert, we discovered the tomb of an Arab sheikh and left it inviolate 



By ALBERT G. INGALLS 


T he awkward appearing extinct 
mammal shown below once lived in 
Patagonia, in the Miocene Epoch of 
the Teiliary Period or “Age of Mam- 
mals,” an epoch which lasted from about 
19,000,000 years ago until 7,000,000 
years ago. The word Homalodotherium, 
with accents oti the “ma” and “the,” is 
the biiefer of two forms of the same 
animal’s name, the other being one syl- 
lable worse— Homalodontotherium ; but 
.since the main accent was found to fall 
on the “dont,” the sensible advice it gave 
lias been applied to this form of the 
word and the longer name is seldom 
used. 

The skeleton (left) and reconstruc- 
tion (right) are on exhibition in the 
Field Museum of Natural History in 
Chicago. The skeletun was discovered 
by Elmer Pugg.s, Associate Curator of 
Paleontology, in a block of sand.stone 
which had fallen from a cliff on the 
(■astern .shore of Patagonia and was rap- 
idly being worn away by waves on the 
beach. This is the only mounted skeleton 
in the world. The reconstruction was 
made by Phil C. Orr. To fill in the soft 
or body parLs, in making reconstruc- 
tions, paleontologists have far more than 
guesswoik to go by. Bones show where 
muscles were attached, and the propor- 
tions and relations of the bones tell 
many things derivable from common 
principles of mechanics. Study of living 
animals of all kinds provides certain 
laws and verifies them, and in many 
cases these have been checked by actual 
finds. A paleontologist cannot recon- 
struct a whole animal from a toe bone, 
but one need not study paleontology 
long in order to note the surprising 
amount of safe deduction that can be 
made from a little evidence if one is 


aware of the principles. Sherlock Holmes 
did no better with tobacco ashes, pencil 
parings, and other trifles. 

What an odd “critter” Homalodothe- 
rium was! As big as an ox, but with 
stupid look and tiny ears on a too small 
appearing head, massive hind legs and 
long flat feet, heavily muscled forelegs 
and rather sloping, clumsy body like 
that of a middle aged man who had lived 
too well. His teeth were excellently 
adapted to cutting and grinding vegeta- 
tion and not at all designed for meat 
eating, yet he was equipped with power- 
ful claws. This combination tells its own 
story: an animal that lived largely on 
grass and tubers, possibly roots, and 
carried with him his own powerful took 
for digging them up. 

T his ungainly beast is chiefly of in- 
terest, however, because he is a relic 
of a “lost world” — mid-Tertiary South 
America. Most readers are familiar with 
tlie fact that the animals of Australia, to 
take another example, are peculiar if 
not bizarre. This is because Australia has 
long been an island, and evolution has 
gone its own way there, diverging from 
that of the continental land mass. Sim- 
ilarly, Africa contains an odd mamma- 
lian fauna and for the same reason: while 
this was evolving it was an island conti- 
nent. For about 40,000,000 years South 
America was similarly shut off from the 
main current of mammalian evolution 
because the land that now forms the 
Isthmus of Panama gradually sank be- 
neath the ocean late in the Eocene Epoch 
of the Tertiary Period, and stayed sunk- 
en for about 40,000,000 years. (Its un- 
kind emergence cost your Uncle Sam 
$525,812,061.) During those millions of 
years evolution in the island continent of 


South America took its divergent course, 
hence the bizarre mammals found in 
fossil form there: nut alone the one 
shown below but liee sloths and im- 
mense ground sloths, ant-eaters and 
their cousins the aimadillos, as well as 
the heavily armored glyptod(jnts, as big 
as a hogshead, with large spiked bony 
clubs on their tails. 

Now the story cuts back like a mo- 
tion picture or novel, to see what wa.s 
going on in North America while these 
bizarre beasts were evolving in South 
Amciica. There we find the evolution 
of the mastodons, the three-toed liorse, 
the camel (strictly “made in the U.S.A.” 
and exported, millions of yeais ago, to 
the Old "VEorld ; later it became extinct 
heie where it was made, and today 
camels are Imported f(jr circuses; the 
horse was a parallel case), titanutheres, 
ihinoceroses in Nebra.5ka and else- 
where, and literally thousands of other 
mammals — the whole funning an as- 
semblage of mammals much mure va- 
ried and numerous than in our times. 

When the land again arose between 
the two continents and afforded a 
bridge, reciprocity was adopted and 
about 5,000,000 years ago the fauna of 
either continent spiead to the other, 
That accounts for the presence in North 
x\nierica of some of the odd South 
American improvisations— for example, 
the common small aimadillo. A large 
part of all these mammals became ex- 
tinct. We still live, however, in the Age 
of Mammals, but we, ourselves, are rank 
outsiders in both of the Americas. Dur- 
ing most of the evolution described 
above our own ancestors were Old 
World apes. Some say, of course, that 
they were not apes, because man and 
the apes evolved from a common stem. 
However, should you meet that “com- 
mon stem” you probably would find but 
one term that really fitted him. 



The world’s onlv mounted skeleton of one of the rarest and strangest of South American fossils, with a reconstruction 


Fences, Bridges, Zippers 


I UR civilization is built upon wire, 
wire makers claim. Rather, wire 
holds our civilization together, be- 
cause to dispense with it would throw 
us back to the hurse-and-huggy days if 
not further and that would virtually 
mean collapse. 

You cannot live and still escape using 
wire in one or more of its various forms. 
You encounter it first as a safety-pin and 
from then on it serves in countless guises 
until the final coffin nail. If wire’s im- 
portance is unappreciated it is because 
its products often depart so radically in 
appearance from the basic form. Tinsel, 
for instance, which cascades from Christ- 
mas trees, doesn’t resemble wire, hut it is 
a wire product. So is the “zip- 
per" fastener. 

The manufacture of wire and 
wire products is an industry 
which conies close to the half 
billion dollar class. When things 
were not humming in 1935, over 
2,000,000 tons of plain iron and 
steel wire were produced. Cop- 
per wire followed with a tonnage 
of more than 200,000; brass and 
bronze wire with 37,000 tons; 
while other non-ferrous wires ag- 
gregated some 10,000 tons. 

Among the many products of 
wire, such small items as nails, 
brads, and spikes accounted for 
a tonnage of over 478,000, while 
coat hangers absorbed 7600 
tons. Just to keep flies out of the 
house required that mills pro- 
duce 23,000 tons of screening. 

And these figures are for a year 
of little activity! 


Wire ... In Industry, Everyday Life . . . For Man- 
Sized Jobs, For Tinsel . . . Important New Eieclro- 

. “Tailor-Made” Wires 


Galvanizing Process 


By PHILIP H. SMITH 


outline lighting. All this material stays 
in the bridge, but to erect the bridge 
takes about 45 miles of wire rope, 50 
miles of wire strand, and 237 miles of 
electric light, power, and signal wire. 

These enormous tonnages and mile- 
ages are difficult to grasp and they serve 
only to indicate that anything connected 


T he manner in which small 
wire necessities roll forth by 
the ton to satisfy the consuming 
public is really astonishing, but 
there are more concentrated uses 
which consume wire products in a way 
to defy imagination. A suspension bridge 
is one of them. When a bridge calls for 
a single span 4200 feet long, the amount 
of wire required for suspension is tre- 
mendous, and that’s what we find in the 
newest of bridges: the Golden Gate 
Bridge in California. Here are just a 
few of the wire items required; a com- 
plete list would swamp this article: 

The two main cables contain 79,792 
miles of wire, weighing 21,392 tons. 
There are nearly 40 miles of wire-rope 
suspenders, five miles of wire hand-rail 
strand, two miles of strand to support 
electric cable, and two miles of cable for 



Golden Gate Bridge, where 79,792 miles of wire (in 
two single cables) support a span 4200 feet long 

with this industry is gargantuan. Our 
particular concern, however, is with the 
question of what the industry is doing 
today in the forward march, rather than 
to prove that it is essential, gigantic, 
and still growing. 

Despite the highly specialized state of 
the wire industry, there are still vestiges 
of the rule-of-thumb method of oper- 
ation. In recent years, rapid progress 
has been made to establish more scien- 
tific control and to this end metallurgists 
and men with technical training have 
made contributions. Outstanding in the 
forward march has been an increase in 
drawing speeds, the attainment of closer 


tolerances, and grealer uniformity of 
product. Better machines, vastly im- 
proved dies, and higher technical skill 
have led straight to superiority of prod- 
uct, cheaper because produced more 
rapidly and, in certain instances, more 
suitable because made of metals which 
could not previously he drawn commer- 
cially. The import of these gains 
will become evident if the art of 
wire drawing is refreshed in the 
memory so that comparison can 
he made. 

Wire starts in the form of a 
rod about V;. of an inch in diam- 
eter. This rod is ])ullcd through 
a die to rcd\u:c its size, and, after 
a series of such passes, each 
making a further reduction, the 
resulting wire is wound up on a 
reel. When copper is drawn 
through the die it is reduced by 
about 26 percent of its cross- 
sectional area each time it passes 
through. In the case of steel, the 
reduction runs from 20 to 30 
percent depending on what type 
of rod is used. The dies are made 
of very hard steel or diamonds, 
the former for large size wire 
and the latter for fine sizes. 

I N the light of present-day 
knowledge, there were many 
things unsatisfactory in the oper- 
ations of not so many years ago. 
The steel dies wore off-size so 
that uniformity in size of prod- 
uct could not he obtained in long Icnglhs. 
To get a uniform product, the machine 
had to be stopped, a new die installed, 
and the process begun again. Also much 
wire had to be rejected. After the first 
pass, the wire had to be carried to an- 
other machine and then others until the 
proper reduction had been obtained. 
This made for much handling and loss 
of time. 

Today’s high-speed machine performs 
'multiple operations. The wire passes 
from one die to the next in a series so 
that complete size reduction takes place 
on one machine. As fast as one bundle 
of rods has been reduced, another bun- 




A man-sized job for wire in the form of husky ropes, co 
trolling a steam shovel for high-speed, dependable operatic 


■*flle is welded to the end to give an al- 
most continuous feed. Speed of drawing 
has been doubled, tripled, and increased 
even more, depending on the metal be- 
ing drawn, 

If any single thing has made possible 
this increase in speed, continuous oper- 
ation, and uniformity in product, it is 
the improvement in dies. The die is 
really the heart of the drawing machine. 
Any failure of the die means damaged 
or off-size wire and stoppage of the 
machine. Speed presupposes that the die 
will “take it” and remain true to size so 
that the product will meet with specifi- 
cations at the end of the drawing as well 
as at the beginning. The advent of 
cemented carbide dies a few years ago 
was the great step forward because these 
tlies permit high-speed drawing of large 
diameter wire; they made possible the 
drawing of wire literally by the mile, 
with the sure knowledge that the miles 
will be all the same and no part need he 
j^ejected. When cemented carbides were 
irst introduced it was thought that they 
ould replace diamonds, but the latter 
jtill hold their own in dies for fine wire. 

C EMENTED carbides necessitated the 
redesigning of drawing machinery 
to eliminate vibration, before maximum 
advantages could be enjoyed. Wire must 
pass through the drawing machinery at 
proper tension and the operation must 
be synchronized with the greatest care. 
It is obvious that speeds step up with 
each phase of the reduction— rod speed 
and finished wire speed are far apart. 
Not only must these various speeds be 
controlled but provision must be made 
for any slippage along the line. Uniform- 
' ity of elongation is a pre- 
rajquisite of good wire. 

in addition to higher 
speeds of production and 
uniformity of product, 
there is another advan- 
j^age in modern equip- 
ment, It is possible for 
one man to attend to sev- 
eral machines so that his 
productivity has been 
multiplied as many as 
four times. Then, too, 
multiple operations save 
floor space and the 
amount of handling re- 
quired. 

There is, of course, a 
limit to the length of 
time wire can be worked in the drawing 
process, because drawing is really a 
cold-working operation which hardens 
as well as increases the tensile strength 
of metal. Annealing must be resorted to 
K ^t intervals, depending upon the physi- 
rfrol and chemical properties of the metal 
being drawn. Both pressure and heat are 
encountered when the metal passes 
through the die to be deformed and 
elongated; therefore a lubricant must 


be employed. Ordinary soap 
is the lubricant base and the 
wire must be carefully pre- 
pared before the drawing be- 
gins. Steel rods are rusted 
and then dipped in lime. Cop- 
per is dipped in sheep’s tal- 
low. Stainless steel, which 
cannot he corroded so that 
the lubricant will cling, is 
coated with a lead alloy to 
provide a suitable lead lubri- 
cating sheath. 

The improvement in draw- 
ing machinery and dies has 
functioned to advance the in- 
dustry in two ways. It has 
made possible the cheapen- 
ing of products to bring them 
within a wider range of con- 
sumers, and it has made the 
drawing of tough, alloyed ma- 
terials commercially feasible. 

Metallic cloth will exemplify 
the cheapening of a once ex- 
pensive product. The raw ma- 
terial for this is copper, or 
aluminum, whichever is the 
clieapest at the time of man- 
ufacture. The copper is 
drawn to .012 or .013 of an 
inch in diameter, coated with 
silver and then drawn again 
to .002 of an inch and bur- 
nished. A similar process, 
without the coating, is used for alumi- 
num. The finished wire reels up at a 
speed of a mile a minute. Starting with 
about 2V^ pounds of aluminum, there 
will be some 30 miles of .004 inch wire 
30 minutes later. 

Tinsel, likewise, could not be a 
cheap product if it were not for high- 
speed operation. Tinsel starts as cop- 
per rod. This is drawn down to .012 
of an inch, coated with silver, then 
drawn down to .002 of an inch and 
burnished. The shiny 
wire is then rolled flat. 
Here again, aluminum 
replaces copper when 
the cost of the latter ris- 
es to a point to make it 
uneconomical. 

The foregoing exam- 
ples afford some idea of 
what high-speed draw- 
ing means and what an 
accomplishment it is to 
be able to take rod and 
turn it into miles of 
true-to-gage wire. Wire mills are loath 
to reveal their best operating speeds for 
competitive reasons, but their secrets 
are usually general knowledge. Take 
.004 inch copper wire as an example. 
Drawing speeds are customarily be- 
tween 2500 and 4000 feet a minute; 
however, some concerns have been able 
to reach speeds of 10,000 feet per min- 
ute and that’s close to two miles a 
minute. 


Emphasis upon speeds should nut 
cloud the fact that there is another fac- 
tor of equal importance. High speeds 
are attained with extraordinarily close 
tolerances. Without accuracy the speeds 
would be a liability, resulting in heavy 
rejections and economic loss. Today an 
item such as steel screen-cloth wire .010 
of an inch in diameter can be drawn 
with a tolerance of .0003, with a 96.6 
percent decrease in rejections over the 
old-style steel die, and 130 times more 
poundage can be drawn before chang- 
ing dies. 

C EMENTED carbide dies, being many 
times harder than the best steel dies, 
have made it feasible to draw phosphor 
bronze, other bronze alloys, and stain- 
less steel. Now that they can be had in 
long lengths at reasonable cost, they are 
available for such products as screens 
and meshes where it is desired to use a 
non-corrosive material. We now find 
stainless steel wires being tried out for 
Fourdriniers on paper-making machin- 
ery and in the form of rope for ship rig- 
ging where resistance to the action of 
salt water is desired. 

Copper is commonly thought of as the 
one metal suitable for electrical con- 
ductors, but there are other metals being 
used in wires for this purpose. In Mex- 
ico and Canada, aluminum is being used 
for telephone wires. While the conduc- 
tivity is not as good as copper, aluminum 
requires fewer poles for support and it 
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is figured that savings in cost of installa- 
tion offset the poorer conductivity. 

Efforts to obtain wire combining high 
conductivity with strength have resulted 
in two products not widely known out- 
side the trade and the technical world. 
One of these is a combination copper 
and steel wire; the other a beryllium- 
copper alloy. The former is not brand 
new. but has recently attained a com- 
mercial success that warrants its men- 
tion here. The laltei is just coming to 
the fore. 

U ARLh attempts to combine copper 
-1-^ and steel failed because electro- 
galvanic action took place wherever a 
poor bond permitted the entrance of 
moisture. To avoid this hazard the newer 
process calls for welding the copper to 
tire steel. A beginning is made by plac- 
ing a cleaned and fluxed billet of steel 
in a mold, leaving a uniform space be- 
tween steel and mold. This is placed in 
a furnace and heated to a high degree, 
tlien molten copper is poured into the 
mold around the steel. The resultant in- 
got, nine Inches in diameter, is hot rolled 
to form a rod y'g of an inch in diameler, 
and it is then ready for drawing. 

An interesting fact about this iJroces.s 
is tiiat the proportion of copper to steel 
remains tire same llmnigh the rolling 
and drawing operations and is, there- 
foie. under strict control. The wire so 
formed has the strength of steel in its 
core and the corr().sion-resIstant proper- 
ties of copper for its sheath. It can be 


used wherever the combina- 
tion of cjualilies makes it de- 
sirable, and that carrie.s it 
into a great number of fields. 

It goes even into barbed wire 
and fencing where conduc- 
tivity serves no purpose but 
where long life is desired. 

In striving to obtain great- 
er strength with the high 
electrical conductivity of cop- 
per, research has brought for- 
ward beryllium-copper, which 
is copper containing 2 to 2.5 
percent beryllium. Having 
the best conductivity of any 
copper alloy, this new prod- 
uct enters into the production 
of many things. It has been 
found to be excellent for pre- 
cision springs and for cer- 
tain applications it has re- 
placed phosphor bronze. 

The development of more 
and more special wires is only 
one of several indications that 
the industry has advanced far 
beyond the age when wire was a simjile 
product, to enter into anew era in which 
ju'odiicls must meet rigorous specifica- 
tions for each and every purjut.se to 
wliicli they are put. Willi the alow pass- 
ing of traditional ways, the metallurgist 
has assumed a more important jilace 
and demands to know chemical compo- 
sition, crystal structure, physical jirop- 
erlies, and the surface condition or fin- 
ish. Wire-making control begins with 


Safe operation of building elevators demands 
unfailing service from groupings of wire topes 

till! billet ami i.s not u’hixed imlil the de- 
siied jirodnct is hroiiglit lorth. 

Credit for giving the impolus tnwaid 
more scicntilie, control of manufacture 
cun be given lo the aiilornohilc industry. 
It was, perhaps, the first to .set severe 
specifications and to demand that they 
be met. Automobiles make large use of 
wire. Valve springs are most exacting in 
their requirements because they must 
have proper vibration frequency and 
withstand severe heat. Every tire con- 
sumes about four pounds of bead wire 
and this, too, is an exacting wire to 
make. Then there is spoke wire, used in 
great quantities a few years ago when 
wire wheels were in vogue. Bolts, ma- 
chine screws, and rivets begin as wire, 
and if we accept the wire mills’ defini- 
tion of wire, we must include all cold- 
drawn shapes. 


copper wire trom tods at the rate of 2500 feet ^ot minute on a con 
ous machine. One of several wite-reducing dies performing in a cooling 


T he effect of this demand to produce 
uniform, quality products has to some 
extent increased specialization where it 
was already far advanced. There are 
mills devoted to the manufacture of 
screen wire and screens; others which 
make nothing but carding wire loi card- 
ing brushes. Then there are many high- 
ly specialized processes lor drawing 
such wires as tungsten alloys for lamp 
filaments and molybdenum for tlienni- 
nnic tubes, In recent years there has 
been an enormous growth in demand for 
welding wire coincident with the enor- 
mous development of welding technique. 
The 1935 Census of Manufactures tells 
us that nearly 14,000 tons of this wire 
was produced, and that does not in- 
clude electrodes. Almost the only prod- 
uct escaping the newer specialization 
is nails. There are mills devoted to nail 
manufacture but for the most part nails 
are a by-product, being made from re- 
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Electro-galvanizing eight wires simultaneously by passing them through an 
electrolytic solution. Electrical connections, above, are immersed in the solution 


jectecl wire— the scrap of the wire mill. 
Such use of rejected wire tn make an im- 
portant by-product leduces the overhead 
charges appreciably, with resulting ben- 
efits to the consumer of the primary 
product. 

Even as modern wire manufacture be- 
gins with scientific control of the prop- 
erties of the billet, so it is that research 
carries through to the very end and the 
end is the surface finish. This applies 
particularly to galvanizing, a most im- 
portant surface treatment, because gal- 
vanized wire is consumed by millions of 
tons annually. 

If one were to cast about to discover 
where the greatest wire mill research 
activity was centeied, it might well be 
in this field of galvanizing. A few years 
ago the electro-deposition process of 
coating wire with zinc became a prac- 
tical commercial reality and immedi- 
ately precipitated a host of studies 
seeking to improve all galvanizing 
processes. So much woik has been done 
and so many processes have been de- 
veloped that to describe them all is im- 
possible. Here we can only touch upon 
the main points and make comparisons 
Ijetween the old and the new. 

T he aim of reseaich has been to im- 
piove the bond between the zinc and 
the base metal, and to obtain a more 
uniform and heavier coating. A defect 
of the (dd hot-clipped wire was the ten- 
dency of the zinc to separate fr<im the 
base upon twisting or bending. Such an 
effect might be produced in weaving the 
wire into fence. Another weakness was 
its uneven and impure coating which 
resulted in ultimate destruction of the 
wire when exposed to the elements and 
especially to sulfur gases which are 
present everywhere. A fence, for exam- 
ple, was no more durable than its weak- 
est point. When attempt was made to 
increase protection by applying heavier 
coatings, it could be done only by sacri- 
•fice of durability. 

There are two paramount require- 
ments for good galvanizing. It is essen- 



Flat wire, for which there are many 
uses, must flex without injury 


tial that the uncoated wire be in a per- 
fectly clean state to promote the bond, 
and it is necessary to use zinc of the 
highest purity. One of the refined hot- 
dip processes calls for passing the un- 
coated wire through a bath of molten 
salts which contain carburizing material 
to act upon the surface of the wire. 
The electro-galvanizing process we are 
about to describe tackles it another way. 
The wire is cleaned electrolytically by 
passage through a bath of molten caus- 
tic soda. 

The electrolytic process is very com- 
plex and the product of long research. 
The raw material is a roasted zinc con- 
centrate, containing about 55 percent 
of zinc and more than two dozen other 
elements, present as impurities. The 
concentrate is fed into tanks of sulfuric 
acid to make zinc sulfate which is then 
subjected to several purifying processes 
and passed to the plating cell, ready for 
coating the wire. 

T he plating cell may handle eight or 
twelve wires, depending upon its 
size. A current of 15,000 amperes is 
used and the density ranges from 400 
to 700 amperes per square foot of sur- 
face to be plated. The voltage is about 
four. It is in this cell that the final 
purifying process takes place, because 


as the wire passes through the zinc- 
bearing solution, supported on glass 
rods, the zinc alone is carried to the wire 
by the electrolytic action. 

Actually, this newest galvanizing pro- 
cess permits the closest control because 
the weight of the coating is determined 
by the speed of the wire moving through 
the solution, while uniformity of coat is 
controlled by running at a constant 
speed. Since very heavy coatings can 
be applied and still retain ductility and 
toughness, the product can be used 
where before only light coated wire was 
practical, and for purposes hitherto 
barred. 

If one were to examine this process 
in full detail, study the complex chem- 
istry of it, and see what rigid laboratory 
control must be exercised to make it 
work, one would begin to appreciate 
what scientific research means to the 
advancement of this industry. Research 
now permeates the industry to create a 
new era and there is stiU much to be 
done. Just as the steel industry has 
moved toward the manufacture of spe- 
cial steels for special purposes, so the 
wire industry perfects its processes to 
produce “tailor-made” wires. 

Photographs courtesy: American Steel and 
Wire Co,, Bethlehem Steel Co„ John A, Roc' 
bling’s Sons Co., and The Vaughn Machinery 
Co. 


Legs 

By S. F. AARON 

All drawings by the author 


T here are no characteristics of ani- 
mal life, however essential to the 
struggle for existence, that show 
such a variety of forms as the means of 
bodily progression. The varied develop- 
ment of locomotory appendages displays 
the most complete evidence of natural 
selection. Wings, fins, movable scales, 
and pliable segments have generally dis- 
tinct developmental relationships to legs 
in the vertebrates, but in those creatures 
without backbones and having external 
or exo-skeletons (the arthropods, which 
include the insects), wings are but sep- 
arate extremities of the thorax. 

In the vertebrate animals, wings are 
nothing more than modified legs, as evi- 
denced by their bony structure. In all 
animals they are levers of the first and 
third classes, with the power and ful- 
crum often very close together in com- 
parison with the resistance. This is most 
noticeable in the grasshoppers, where 
more than usual power is required. In 
the invertehiates, legs are more numer- 
ous, in order to give firmer hold on all 
surfaces, and there is a wider range of 
uses besides those of locomotion. 

The various uses of legs are often sur- 
prising to those who have given the sub- 
ject little attention. Locomotion has 
probably been a primary cause of de- 
velopment, following which in succes- 
sion have been modifications made in 
order to allow for special means of pro- 
tection, Therefore there has come about, 
in addition to that of running, the power 
to leap, climb, strike offensively and de- 
fensively, to seize and to trap victims. 

I T goes without saying that, as a means 
of escaping from enemies or in the 
pursuit of prey, the attainment of leg 
power has been of first importance, re- 
sulting in the perpetuation of many crea- 
tures, but not in all cases absolutely 
necessary. With the higher animals it 
has reached its present limit of speed 
probably in the prong-horn antelope, 
some Old World gazelles, at least one 
member of the Canidae such as the fox, 
that notable member of the Felidae, the 
cheetah, the larger hares, and the os- 
trich. The jerboas of the Old World, the 
kangaroo rats of western America, the 
kangaroos and wallabies and, exceeding 
all in proportion, the jumping mice, are 
the champions in leaping. In muscular 
strength probably the wolverine, the 
badger, and other members of the weasel 


family excel among the mammals, but 
are hardly more muscular than turtles 
and tortoises. The squirrels give the 
monkeys a close race for supremacy in 
climbing. In these frequent contests, the 
prizes for which are a full stomach or 
a continued existence, it may be noted 
that, however swift the predatory ani- 




Figure 1. Top: A giant crane-fly, 
safe above capture by ants. Center; 
Foreleg of ambush bug, able to 
hold a victim four times larger. 
Bottom: Stilt bug, most slender of 
living creatures; grasping forelegs 

mals have become for the purpose of 
overtaking their prey, the potential vic- 
tims have always managed to exceed 
the killers by a small margin. This is 
nothing less than self-evident in the na- 
ture of development, for a predatory 
animal may find other means of catching 
its prey and therefore continue to exist, 
while speed, at most, may be the only 
means of escape and perpetuation may 
depend wholly upon the ability of the 
hunted creature to get away. Leaping 
and climbing also carry the same condi- 
tions for sustenance and protection; in 
this also the creatures preyed upon are 
superior to their enemies. 

As a slight digression it may also be 
here remarked that the same thing holds 
in speed of wings: many of the birds 
preyed upon, such as the plovers, snipe, 


and sandpipers, the fly-catchers and 
warblers, many sea birds and the swal- 
lows and swifts, by long odds can exceed 
the hawks and falcons, the speed of the 
latter having long been exaggerated. 
Only the swoop of the gyrfalcon and 
diicic hawk, with the frequent strategy 
of approaching flocks unaware, enable 
them to overtake swifter victims. 

In muscular strength that of the in- 
vertebrates so greatly exceeds all the 
backboned creatures as to make the 
comparisons almost ridiculous, but pro- 
portionate weight must be considered. 

The development of claws for perch- 
ing, climbing, and seizing victims has 
been extreme in the evolution of legs, 
not strangely keeping pace in the case 
of predacious cieatuies with the canine 
teeth — for example, in the cats — and 
with grasping jaws, as in the tiger 
beetles. Oddly, it has not proved analo- 
gous with, or as showing community of 
origin with, prehensile tails, For perch- 
ing, claws have reached their highest 
development in the woodpeckers and . 
parrots; for grasping, in the hawks,' 
owls, parrots, and monkeys. In climb- 
ing, independent of grasping, the squir- 
rels, woodpeckers, nuthatches, creepers, 
certain warblers, and lizards seem to 
excel among the vertebrates. With the 
insects, owing largely to the lesser rela- 
tive weiglit.s, special developments great- 
ly excel, as in almost all species, espe- 
cially those Diptera closely related to 
the common house-fly, a few beetles, 
and the true bees, which have a greatly 
altered, fan-.shaped claw called the pul- 
villus, enabling the possessor to walk 
on smooth surfaces and upside down. 

T he development of leg muscles must 
of necessity match the power ex- r 
pended, and nearly always by compari- 
son it indicates relative strength and 
.special needs. The rapacious birds have 
unusually developed femora for grasp- ^ 
ing and driving their claws into vital j 
organs, the deadly effect of which can- 
not be matched by any mammal or other 
bird. Cats use their canine teeth for 
killing, as do all carnivorous mammals 
with or without claws, and thus the 
birds of prey have a distinct advantage 
in not endangering their eyes when kill- 
ing a victim that is capable of giving 
serious wounds. 

Special development for offensive ac- 
tion and in seizing victims, while con- 
sisting principally of claws, has resulted 
in odd peculiarities among the inverte- 
brates; the prey is grasped between the 
tibia and tarsi, one or both of which are 
armed with spines for the surer holding 
of the captive. Examples of this are the 
praying mantis, certain assassin hugs 
and that odd form, the Mantispa. 

Leg spurs above the feet in certain 
male birds are both offensive and de- 
fensive and, as is well-known, occur 
among gallinaceous species and some- 
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'times, in modified form, among the fe- 
males. 

Defensive leg development among the 
insects and their allies generally con- 
sists of extreme length, by which the 
possessors are lifted above the attack of 
many foes. Examples are the crane-flies 
(Figure 1), mosquitoes, gnats, the long- 
horned grasshoppers and walking-sticks, 
the mantis, the Emesa or stilt-bug, many 
syrpbus and bee-flies, the Meloe and the 
Spanish-fly among beetles, many non- 
stinging, parasitic wasps, as well as the 
ants in general, though some of the lat- 
ter among the smaller forms have rela- 
tively short legs. The solitary true wasps 
of “the stinging sorority” may be said 
to use their long legs both defensively 
^ and aggressively, as do also many spe- 
cies of ants and notably the ground 
spiders that spin no web snares, but seek 
their prey in the true hunter manner, 
escaping also from such predatory in- 
sects as assassin-bugs and Carabid bee- 
: ties by both retreat and height. 

■ When an ant or an assassin-bug en- 
i counters a crane-fly, it finds only several 
towering, thread-like extremities that 
mean little in the way of meat or blood 
juices and the sought-for prey is alarmed 
and takes its leave. The peculiar stilt- 
bug above mentioned (Figure 1) has 
jirnportionately the longest pedal exten- 
sions known, and this is the more re- 
markable because the body of the in- 
sect is also exceedingly long and slen- 
der. This perfect defense permits the 
creature to invade spider webs and to 
evade the rightful occupant. The stilt- 
bug feeds on the insects caught in the 
web before the spider finds them, The 



I 

Figure 2; The dragon-fly’s insect- 
catching legs. Robber fly pouncing 
on a victim. Caging legs of a centi- 
pede. Daddy-long-legs snaring its 
surrounded prey. Leg of boll weevil 


bug is doubly endowed for seizing these 
struggling victims by having its delicate, 
spiny, pincered forelegs developed as 
in the mantis. 

Among the quadrupeds— and unlike 
spiders, insects, and millipedes— length 
of leg commonly means speed and noth- 
ing else; there is an exception where 
another purpose is employed — that in 
wliich the giraffe reaches the mid-height 
foliage of trees, correlating his neck in 
the act. Among the birds the many ex- 
ceptions are the waders. 

In seizing their prey, predatory verte- 
brates are especially endowed by ex- 
tremely powerful adductor muscles aid- 
ed by the coracoid bone as a brace to 
afford gripping by the claws. 

Used as traps, by the arthropods alone, 
legs are both specially endowed or aie 
but occasionally so employed. Predatory 
daddy-long-legs surrounds its prey with 
its eight long limbs like a cage, drawing 
them together so that a victim, not very 
small, finds escape cut off, as from an in- 
verted basket (Figure 2). Scorpions also 
practice this act and the hunting spiders 
either do it purposely, or their legs nat- 
urally surround the prey upon which 
they leap. The peculiar attachments of 
the legs of the dragon-flies (Figure 2] 
are notable; the thoracic segments hold- 
ing the three pairs are so proportioned 
as to bring each succeeding pair below 
the anterior ones. Thus, all are forward- 
reaching to about the same length, form- 
ing a basket of six claws to encompass 
small gnats, moths, beetles, and so on, 
taken on the wing or when perched. 

R eturning to the subject of speed, 
it is among adult insects and those 
of medium length of leg that we find the 
remarkably rapid runners, while those 
with very long legs are generally slower 
in all their movements than those with 
exceedingly short legs. Length of legs, 
then, is obviously for other purposes 
than speed, as has already been shown. 
While ants are swifter than the fastest 
racing car, in proportion, those of the 
spiders that travel about move much 
faster, even when spinning a thread be- 
hind them, than ants or ground beetles. 
The latter, such as the carnivorous Cara- 
bids, rival the ants. Roaches also are 
sprinters of the first rank. 

The leg muscles of leaping insects are 
naturaUy enlarged, as may he observed 
among the grasshoppers (Figure 3), 
flea-beetles, and fleas. There is not the 
marked difference between the members 
of the kangaroos and the many mammals 
that do not leap that there is between 
the grasshoppers and insects that do 
not leap. But running seems to be more 
a matter of muscle and control than of 
relative size; thus the ants and ground 
spiders (Figure 3) move far faster than 
the flies, true bugs, and most beetles, 
and yet show little or no external differ- 
ence in leg development. Femoral de- 



Figure 3: Ground of wolf spider, 
proportionately swiftest of all tun- 
ning creatures — about ¥4 inch long. 
Hind leg of grasshopper. A dip- 
lopod (thousand logger) ; though 
its 58 segments bear 96 pairs of legs 
it moves like a turtle. Hind leg of 
flea-beetle, enlarged; its leap is 
over 200 times its length. Young 
of praying mantis. Note forelegs 

velopment accompanies lilting strengdi. 

Most remarkable concerning leg de- 
velopment is tbe voluntary release of 
muscular attachment as a means of es- 
cape, common alike with spiders, grass- 
hoppers, a few species of other orders, 
and not a few lowly vertebrates, such as 
lizards and salamanders. This is also a 
characteristic of the caudal appendages 
of these latter creatures and some 
snakes. When seized by an enemy, the 
muscular attachments, often capable of 
great power, instantly become detached 
and the enemy is left with but a leg to 
satisfy its appetite, while the rightful 
owner escapes, very shortly to grow an- 
other leg. This operation has been timed 
with lizards and it was shown that, with- 
in a few weeks, the creature that was 
bereft of a right hind leg grew and per- 
fectly ossified 26 bones, also as many 
distinct muscles and muscular attach- 
ments. There is less complication in the 
spider and grasshopper legs, though 
sufficient to make the rebuilding in even 
a shorter time astonishing. 

Other useful characteristics of insect 
legs are the spines on the tibia and tarsal 
joints of insects and their allies, best 
developed in the leaping Orthoptera; 
both the long and short-horned grass- 
hoppers. Though their very evident use 
is apparent, they have not been fully 
appreciated by many students. These 
spines are merely aids to the resistance 
of the leg against any fixed object; they 
also give the insect a firmer footing, 
especially when leaping, the spines 
often catching in grass and stems when 
the slender tarsal claws, set for perch- 
ing, will allow slipping. 




Musical Refrigerators 

I T has been said that 60 percent of a 
housewife’s time is spent in the kitchen. 
Now by having a Crosley Shelvador refrig- 
erator with a radio b\iilt in its top, the house- 
wife may listen to the radio programs she 
wants, while she works. Most radios are 
placed in the living room whirh is two <ir 
three rooms away fiom the kitchen, and the 
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Tile large anow show.s Endeibiiry and 
Canton Islands of the Phoenix group, on om; 
ol which the party of American scientists 
to be sent by the National Geographic So- 
ciety and the United States Navy will set 
np their instruments. These island.s are the 
only spots of land directly in the path ul 
the total eclipse at a time of day when the 
sun will he high enough above the horizon 
lor good observation— roughly between 22 
and 23 degrees. At these islands the total 
eclipse will last about lour minutes. Near 
noon, the total darkness will last for more 
than seven minutes— almo.st the longest of 
possible eclipses, and the longest that has 
occurred since 699 a.d. But no observers 
will be able to take advantage of this ex- 
traordinarily long period, for the shadow 
will be 1500 miles from the nearest land, 
The black spots on the map represent the 
actual shape and size (to scale) of the 
shadow, during the eclipse, every 15 min- 
utes, at the standard times indicated above 
them. The times shown on the map seem 
lo vary from the l5-miniite intervals because 


llie shadow sweeps through nine of the 
standard time zones, each differing by one 
hour, into which the eaith’s surface has 
been divided fur ease in time-keeping. The 
shadow will cross the International Date 
Line as shown, early in the morning. As a 
result of this crossing the eclipse will have 
the rather nncoinmun experience ol ending 
the day before it begins. 

The iimiBual duration of tlie eclipse— 
niore limn seven niiiiiiles at its greatest— is 
due to the fact lliat it oceAirs near July 1, 
wlien the sim is at its greatest distance fiom 
ilie eartli; lliat It occurs at a time of the 
iiiimlh wlien the muoii is closest to the earth; 
ami that the shadow falls near the equator. 

Synthetic Decane Fuel 

I N the searcli for fuels to lie used in avi- 
ation engines of liigh compres,sion ratios, 
recent investigations have led to the study 
of synthetic compounds containing 10 car- 
bon atoms. It has been found that com- 
pounds of hydrogen and carbon which con- 
tain branclied instead of straight chains of 
atoms are the most efficient constituents of 
liigh compression fuels. The iso-octane used 
as a standard in rating octane numbers of 
fuels is such a branched chain compound 
and is known chemically as 2, 2, 4, tri- 
methyl pentane. Recent investigation lias 
shown that the decane eontaining 10 cailion 


Refrigerator-radio combination 

housewife either has to miss the program 
when she is in the kitchen or turn up the 
radio in the living room so loud that it will 
ordinarily drive everyone out of the house. 

The radio is installed in the front of the 
refrigerator top, and its dial fits in the space 
where the escutcheon is ordinarily placed. 
The dial frame and knobs are all chromium 
to matcli the hardware on the refrigerator, 
yet the radio is in no way connected with 
the operation of the refrigerator. 







JUNE ■ 1937 


SCIENTIFIC AMERICAN 



Whiteness of white is checked accurately in this color-matching room 


aloms, derived Irora dimethyl ethyl carbinol, 
is even better fuel than iso-octane when 
used in engines of very high compression 
ratios. This compound, which is called iso- 
decane, is presumably tetramethyl hexane. 
In tests it shows no knocking at compres- 
sion ratios of 11 to 1, and by the addition 
of tetraethyl lead its anti-knock characteris- 
tic can he extended as high as 13 to 1. (The 
average compression ratios in present auto- 
mobile engines is about 6 to 1.) The effi- 
ciency increase through the use ol such 
very high compressions is substantial.— 

D. H. K. 


AGING ROCKS 

BAW cuts through rock in the 
construction of a highway near 
Carlsbad, New Mexico, looked too 
glaringly new, so National Park 
Service officials applied copperas to 
give a yellow tinge to the fresh cut 
rock, and spread road oil over that. 


No Illusions in 
Color Matching 

T o manufactureis of while porcelain 
products, there are as many degrees of 
whiteness as there are shades of blue. Many 
factors difficult to control in the maniifac- 
tiiie of porcelain enter into the whiteness 
of the product, making unavoidable vari- 
ations in color. Unless all the panels used 
on a refrigerator or range are carefully 
matched the difference in color is nciUceahle 
to the purchaser. 

Many methods fur inspection have been 
employed hut the “tunnel of light’’ recently 
installed by Westinghouse at Mansfield, 
Ohio, is the most effective yet used. This 
room has no corners, employs combination 
incandescent-mercury lighting with an ef- 
fective intensity of 114 foot-candles, and is 
shadowless so that even curved surfaces may 
he compared effectively against standard 
colors. This color-matching booth has been 
termed one of the most efficient lighting 
systems for color matching in the world. 

Previous to the installation of the “tun- 
nel of light,” rejects were at least 300 per- 
; cent higher. During the peak months of 
1936, color rejects found on the assembly 
floor were less than 1 percent. 

The room is designed to eliminate sha- 
dows and provide a high intensity of dif- 
fused, even lighting. If a pencil were placed 
anywhere in the room, there would be no 
visible shadow cast from it. None of ilie 
inspectors wear anything other than white 


uniforms. Every precaution against optical 
illusions is provided in tliis modern inspec- 
tion booth. 

The lighting is supplied by 28 300-watt 
incandescent lamps and 11 400-watt nier- 
ciiry-vapor lamps, making a total of 12.800 
watts with an average light intensity of 114 
foot-candles. The lamps are so alternated, 
spaced, and shielded as to give the maxi- 
mum efficiency. As shown in the illustration, 
all pieces pass through the booth on con- 
veyors and are compared with three com- 
mercial standards. The inspectors are all 
required to report to an eye specialist f»r 
eye tests periodically. 

On fiat ware, the pieces are checked on 
the color-matcher which is sliown on the 
table. All panels with large radii, however, 
are checked with the color standards. The 
man at the end of the table on the right- 
hand side checks the enamel for thickness 
on an electro-magnetic gage. On range parts 
any enamel that is over .018 of an inch thick 
is scrapped inasmuch as enamel over this 
thickness would chip readily not only in 
the assembly but in transportation and after 
It had been installed. 


“■Mechanical” Stock 
Exchange 

A PICTURE ol peace, calm, and order- 
liness is presented by the main trading 
room of the Stockholm Bourse, or Stock 
Exchange, where all transactions are carried 
out mechanically. The brokers sit comfort- 
ably in their chairs; desks equipped with 
push buttons are before them. If they want 
to make a selling offer, they press a button 
of one color, and all their fellow members 


instantly see the price they ask. If they 
wish to purchase at a price noted, or offer 
a different price, another button announces 
their intention. 

All goes quickly and as if by clock work. 
There is none of tlie frenzied shouting of 
other exchanges, where the strongest lungs 
have the advantage in times of keen bidding. 
Each bid is registered in its proper order, 
even if the difference in time of pressing the 
respective buttons may be but one hun- 
dredth of a second. 

The installation was designed by the 
Swedish L. M. Ericsson Telephone Com- 
pany, which has delivered similar models to 
stock exchanges in other cities. Thanks to 
this smooth working machinery, stocks val- 
ued at about 2,000,QO(] kronor change hands 
eacii day, the average yearly turnover being 
600,000,000 kronor.— Ho/ger Lundbergh. 


Importance of Hush- 
Hush Plague 

T he seriousness ol syphilis from a 
dollars-and-cents standpoint has been 
proved in Fulton County, Georgia. A study 
of syphilitic and non-syphilitic persons on 
the relief rolls of that county has been made 
with federal funds, and Dr. J. G, McDaniel 
of Atlanta reports the results in the Journal 
oj the American Medical Association, 
About 34 percent of the Negroes and 7 
percent of the while persons on the county 
relief rolls are syphilitic. Of that number 
17 percent between 20 and 40 years are not 
able to do competitive work. Sixteen per- 
cent of those past 50 years are not able to 
work at all. 

The Fulton County study showed a sud- 
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Night view of a parachute towec in 
Chicago, where over ?0,000 persons 
made safe drops in a single season 


den drop in the number of the sypluliLic 
between the ages of 39 and 60 and over. 
This rapid decrease means one of lliree 
things, according to Dr. McDaniel— the peo- 
ple died, have Iteen treated, or are not able 
to report for examination. 

No orderly train of symptoms could be 
found resulting from syphilis in the Fulton 
County study, 

“There is no disease that I know of, 
found among such large mimhcrs, that re- 
sponds so beautifully to treatment as does 
syphilis, nor can I think of one that has a 
longer latent period before serious symp- 
toms manifest themselves, thereby affording 
a golden opportunity for diagnosis and cure 
or at least an arrest of the disease,” Dr. 
McDaniel states.— Science Service. 


Training for 
Parachute Jumps 

T he Commanding Officer of the Lake- 
hurst Naval Air Station gave an excel- 
lent rating to parachute jumping towers 
for training men in this difficult activity. 
Accordingly, we have secured a first-hand 
account of this novel device and its uses 
from the President of “Safe Parachute 
Jumps Company,” 

In military or naval aviation the para- 
chute is regarded as an absolutely indis- 
pensable safety device, yet training in para- 
chute jumping is haphazard, and the average 
pilot is apt to know but little regarding 
the ’chute. The parachute is something to 
be strapped on with a harness, the rip cord 
something to he pulled after making a 
jump. That is perhaps the sum total of his 
knowledge. How to land correctly with a 
’chute and how to avoid injury in so doing 
are mysteries to the novice. Instruction is 
apt to be confined to the reading of printed 
instructions and the mind of the jumper is 
likely to become confused when the critical 
moment arrives. When more intensive para- 
chute training is attempted, by a pull-off 
or free jump from a plane or a “blimp,” 
there are hazards and expense. 



Strong spent more than two years in devel- 
oping a system of training which would be 
free from these objections, and finally de- 
veloped the parachute tower and specially 
devised guides. 

The parachute tower, as illustrated in our 
photographs, is 250 feet in height. From 
cross arms at the top of the tower vertical 
guide cables extend to the ground. A large 
size parachute is secured around its skirt to 
a spreading ring, so that the ’chute is kept 
permanently open. The ring, in turn, is se- 
cured to fittings that move up and down the 
guide wires. In the peak of the parachute 
a special fitting engages the ’chute with a 


i 



Harness and hoisting tig 



hoisting hook, centrally located with refer- 
ence to the guide wires. Below the parachute 
the regular harness is replaced by a very 
comfortable swing. With this simple yet 
entirely effective apparatus, the training 
proceeds in four phases. 

First Phase: The student sits in the swing 
with his feet well off the ground. He is 
strapped securely into place, and hoisted 
with his parachute to the top of the tower. 
Then the parachute is either detached man- 
ually by the student from the hoisting hook 
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spread out by the ring, the ’chute fills with 
ail iniinedialely, and support.'! the student 
comfortably on tlie doscenl. Just before 
the ground is reached, arresting and shock- 
absorbing gear comes into play, and stops 
the downwaul movement of the swing in 
gentle fashion. The occupant’s feet never 
come into contact with the ground. The 
student soon realizes that because the para- 
chute is permanently open and because ol 
the alisorbing gear, he is at no time in any 
danger whatsoever. The first ride or drop 
is a sensation. After a few drops the novelty 
wears off. The student begins to study the 
rate of descent and to estimate exactly when 
he would strike the gtoiiiid if he were wear- 
ing a harnes.s. Soon he is leady for the 
-second phase. 

Second Phase: Now the swing is replaced 
liy a regular liarnes-s, and the student leain.s 
to relax and to cushion nr “shock-absorb” 
bis landing with legs and h-et. Several drops 
in this fashion teach him the lesson thor- 
oughly. 

Third Phase: Here a tower is employed, 
provided with a rotating boom, which is 
“trimmed” down wind. Thu hoisting cable 
passes over a sheave at the oittei end of the 
lioom, so that the ’chute is at a maximum 
distance from the tower. Tlie peak of the 
’chute is .still engaged by a hoisting ring, 
and the skirt still secured to u .spreading 
ring, Bill in this phase of training, when 
the ’chute is released, it trips itself clear of 
the .spreading ring, drojis ihrougli the ring in 
a “filled” eondilion and drifts down wind, 
clear away from the tower. With Ids previous 
experience, the fiiliire ineinlier of llie Cater- 
pillar Club is able to take full advantage 
of this third jiliase, wliieh gives him pre- 
cisely the experience of a jump from an 
airplane but with far greater .safety. The 
instructor stands at tlie bottom of the tower 
and notes errors. The student rapidly learns 
liow to land correctly and safely. 

Fourth Phase: Now the student drops 
with a closed pack, instead of the open 
’chute, and can pull the rip cord within a 
fall of 75 feet. ‘When llie rip cord i.s pulled, 
air fills the ’chute, and the shock load is 
taken on the canopy but, because of a spe- 
cial harness, not by the jumper. The descent 
thereafter is perfectly nnimal. If the jumper 
docs not pull his rip cord within a fall of 
75 feet, automatic safety features come '• 
into play. After several jumps of this na- 
ture, the student learns how to time the 
rip cord so as to open the ’chute when it 
is clear of all ohstnictions. He is now thor- 
oughly ready to jump from a plane or a 
“blimp.” 

There is not the slightest doubt that this 
training removes physical danger, but, what 
is more, it robs parachute jumping of its 
attendant fears. It is not surprising that the 



An open ’chute after it has been 
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navy men at Lakeliurst are all being given 
this form of training, nor is there any rea- 
son why civilian pilots should not take ad- 
vantage of the same training system.—^. K. 


Radio Signposts for the 
Airport 


A new radio range system, providing 
positive radio identification of airport 
location, has been developed by United 
Airlines and placed in service in several 
cities on its transcontinental airway. 

The radio localizer, which is shown dia- 
grammatically in one of our illustrations, 
uses a novel triangular “umbrella” type an- 
tenna. The localizer beam intercepts the 
regular radio beam some thirty miles from 
the airport and provides identifying code 
signals. The pilot follows the local beam till 
he is directly over the landing field. It is 
claimed that the triangular shape of the 
antenna eliminates any distortion of the 
path of the beam by weather conditions. At 
the same time, the new beam does not inter- 
fere with voice transmission.—.^. K. 


-The Case for the 
Bespectacled Pilot 


Transparent Materials 
in Airplane Construction 



Artist’s drawing of a new radio range system for aircraft 


T he pilot with spectacles finds it hard to 
get a job. Yet Francis Chichester, writ- 
ing in the Aeroplane (London) makes a 
stiong plea for their usefulness. In a closed 
cabin machine the difference between a 
pilot with perfect eyesight and one whose 
eyesight is made perfect by wearing glasses 
is evidently nil. In open cockpit flying, Mr. 
Chichester thinks that the flier accustomed 
to wearing spectacles actually has advan- 
tages over the pilot who needs no glasses, 
because (i), he is accustomed to wearing 
spectacles and will therefore handle gog- 
gles more efficiently; (2), in bad weather 
water is just as distorting on goggles as on 
spectacles, but where goggles fog spectacles 
rarely do so, and a pilot can look out of a 
, cockpit at 150 miles per hour if his eyes 
are protected with spectacles; and (3), 
shortsighted pilots see better in the dark. 

We do not necessarily agree with all of 
Mr. Chichester’s arguments, but there is 
evidently hope for the shortsighted man 
wlio wishes to make flying his career. — A. K. 


and took no particular interest in its phys- 
ical qualities. Now we know that there 
are available sheet glass, plate glass, lam- 
inated safety glass and tempered glass, and 
also a number of plastic materials which 
are a most excellent substitute for glass 
itself. 

Glass is six times as strong in compression 
as in tension. That is why the portholes of 
our ocean liners are curved on the outside. 
They are then much stronger than would 
he flat windows or windows curved in- 
wardly. When we build the supercharged 
cabins of the future, with a higher pressure 
inside the cabin than outside the cabin, 
tile question of glass strength will have 
to be carefully considered. With tempered 
glass, the thickness of a 15-inch diameter 
circular port will be about % of an inch. 
Ordinary glass would have to be % of an 
inch thick, with a corresponding increase in 
weight. Soundproofing has to be consider- 
ed with reference to windows; it is of 
little use to soundproof the walls of a cabin 
if the glass windows let noise through, and 
windows should be of laminated glass with 
a stiff plastic sheet at the core. Glass can 
also be curved in many ways, an essential 


G lass technology has made great strides 
'of recent years. Once upon a time 
we used to think of glass as just glass, 



Above: Note the curves in this 
Plexiglas airplane windshield and 
cockpit enclosure. Below: The same 
type unit installed in a Bellanca 
racing plane 


requirement for the airplane cabin wind- 
shield. 

The plastic substitutes for glass are strong 
competitors of the glass itself. A material 
such as ‘'Plexiglas” has great toughness, 
strength, and a permanent colorless trans- 
parency. A photograpli supplied by Rblim 
& Hass, the manufactuiers of this material, 
shows how this material may be appropri- 
ately curved. The photogiaph of the Bellan- 
ca racer shows a beautifully curved wiiul- 
shield and complete cockpit enclosure for 
the pilot. 

We never cease to marvel at the way in 
which all branches of technology are drawn 
into the service of aviation. Of course, 
aviation renders a reciprocal service to 
technology by postulating new and severe 
requirements in materials and manufactur- 
ing methods.— /I. K 


Aviation in the Public 
Schools 



B ecause of the immense public inter- 
est in aviation, a great many of our 
public schools are teaching this subject in 
some manner or other, hut we are not quite 
sure that this fashion in education is fully 
justified. Why not, for example, teach rail- 
road engineering or naval architecture in 
the public schools? These subjects are nut 
so novel or romantic as aviation, perhaps, 
but they are just as important in the life of 
the nation and just as capable of serving as 
a medium of instruction in applied science. 

One very good reason why aviation shoidd 
not be too highly stressed in the public 
schools is because the tendency is to imbue 
every bright boy with the idea that aviation 
may he his career, whether as a pilot or as 
an engineer. Thereby the pressure of young 
men seeking employment becomes too great 
even for this rapidly growing industry. 

On the other hand, aviation is a fine medi- 
um of instruction in applied science, physics, 
mathematics, and in handicraft. Nothing 
brings out the wonderful possibilities of 
aviation in this regard more than the 
pamphlet entitled “Aviation in the Public 
Schools,” by Robert W. Hambrook of the 
United States Department of the Interior. 
A small three foot diameter tunnel can be 
readily built on principles identical with 
those of the large scientific tunnela— in fact 
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and boys have co-operated successfully in 
building such tunnels. In such a small tun- 
nel all the basic aerodynamic experiments 
can be performed, not with great accuracy 
but in perfect qualitative fashion. If a school 
has a class in woodworking, it is much more 
fun to build flying models than dull pieces 
of carpentry such as a hook case. In some 
schools the hoys have built and flown their 
own gliders. In the vocational high schools, 
fine inslnicticin is given, fitting young men 
for work as airplane engine mechanics 
Obsolete equipment such a.s planes and en- 
gines can be obtained by recognized schools 
on “indefinite loan’’ from the Army and 
Navy .Air Services. So, with the above res- 
ervations .still in mind, we cannot hut ad- 
mire the splendid and varied work in avi- 
ation that our public .schools are under- 
taking.— .d. K. 

Flexible Valve Seats 
FOR Aircraft Engines 

T he valve seats in modern aircraft en- 
gines are made of the finest inateiials 
apd are shrunk-fitted into the aliuniiuim 
head with the greatest care and skill, but 



The new flexible valve seat 


the exhaust valve seat operates, of necessity, 
under very high and uneven temperatures. 
Such conditions produce valve-seat distor- 
tion, and the consequent valve leakage is 
one of the major causes of exhaust-valve 
burning in aircraft engines of high specific 
output. 

Messrs. Heron and Beall, in a paper pre- 
sented before the Society of Automotive 
Engineers, suggest a remedy, after four 
years’ intensive research, in the form of a 
flexible valve-seat insert. As can be seen 
from the drawing the ring-shaped valve 
seal is made of such a form that the lip 
carrying the seating material proper ( austen- 
itic nickel-chromium valve steel) can yield 
radially outward under the valve pressure. 
In the conventional valve seating there can 
be no such yielding. This yielding should 
eliminate the bad effects of distortion, and 
the device should prove very useful. — A. K. 

Rock of Gibraltar on 
Wheels 

O NE look at the new “rolling fort” of the 
Milwaukee Police Department should 
he enough to deter anyone with ideas about 
starling a riot, for this armored car is in- 
tended to be driven into a mob and used as 
a base of operations by the 25 policemen car- 
ried in it. 

Built by Erlinder-Platt Body Corporation, 
the car is fully qrmored with aluminum and 
glass; convenient gnn-ports are provided on 


TRANSPORTATION SECTION 


be let down to the ground to piulw t the 
tires from gunfire. The lower edges of the 
body are rounded to prevent a crowd from 
overt liming the 6800-pound car. 

The outside skin i.s thin steel, under which 
aie felt, hardwood, and finally a 'A -inch 
thickness of aluminum alloy. The glass is 
lid inches thick and proof against liiillcts 
from side-arms and machine guns. A heavy 
steel shutter protects the radiator from bul- 
lets and damage, and the engine is housed 
entirely within the bus to prevent fampei- 
mg by a nioli. 

Ships Must Have 
Smooth Skins 

S MOOTH outer surfaces for steamers is 
not a matter of beautifying, hut a tech- 
nical and eeonumic requirement. It is only 
in recent times that we have acquired mure 
accurate knowledge of the decisive inflii- 
eiiecs of friction-resistance and a luiigh 
outer surface on the speed and commercial 
value of any vessel. All this was clearly set 
torlh in a lecture lerently given by Prof. 
Dr. G. Kemp, Director of the Hamburg 
Shiphuililing Research Station. 

In connection with experiments made al 
the Coltiiiger Iiiatiliile of Aeroiuuities, ob- 
servations were made by testing the edeets 
of various degrees ol roughness on surfaces 
coveied willi sand of di/Ierenf degrees of 
coarseness. Certain general rules could lie 
laid down, from which Professor Kemp was 
able to make te.sts at the Research Station 
and also on board several vessels, with re- 
spect to the resistance created by rough- 
nesses on the ship’s outer surfaces, including 
bent plates, uneven seams, and projecting 
belts and rivets. The astonishing result of 
the tests was that such roughness on the 
surface increased the resistance no less than 
35 percent, even when the vessel was brand 
new, over that which would he experienced 
by a ship whose sides were absolutely 
smooth, 

Tlierefore, a ship which ha.s just been 


laiiiielied. males uliiuil P.j knots less d 
her iiiiter hull is iiol siniiotli. In praeliee 
this loiiglmess also adds to the lemlenc^ 
foi mussels, seaweed, and iiisl-spots to ae- 
eiimiilale and increase, gradually damaging 
ihe ship’s paint. The aiumiul of sailing time 
lost in this way was also aeciiralely esli- 
mated by Piof. Kemp, so lluil as a lesiill of 
his scientific researches and expeiiraenls, 
the impmUmeo of having the oiiler siii faces 
of ships ahsoliilely clean and smoolli eaii 
leadily he seen. 


RAILROAD BUYING 

TJURCHASING of fuel, material, 
and supplies by Class 1 rail- 
roads in the United Slates during 
1936 totaled 803,421,000 dollars. 
This represents an increase of 35.5 
percent above the purchases for 
1935 and the total was greater than 
any year .since 1930. 

Tikes and Road 
Surfaces 

T he lire engineer’s life is pist one pioh- 
lem after aiiollier, As soon ius lie hiiilds 
a sulisluclory lire, wliieli is no easy lusk in 
llself, sonielliiiig else iiiqis up to elialleiige 
hint. Now comes a certain type of cmnigaled 
road ronsliueliiin to piovide new worries. 

This particular Lyiie of mad Is made liy 
I'fiiigliening the surface to give a lictler skid 
resistance for aiilumoliile tires. Tn iiiany 
citses the rouglietung is done liy luutiing 
a cleatcd wheel over the road. The wheel 
leaves a pattern of rough marks al tegular 
intervals. Now, this is well and good from 
the standpoint of safely, Imt these regular 
corrugations in the road surface cause vi- 
bration and noise as the car goes over them. 

This situation has aroused cimsideralih; 
interest among lire engineers of United 
■States Riiblier Produels, Ine, Having given 
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toiniisie! 


rpiME AND AGAIN Hammond owners 
have icritten us letters like this one: 
“I am not a professional organist. I 
played the piano a little before we got 
our Hammond, but the simple melodies 
in my repertoire sound so full, so satis- 
fying on the organ. 

“We wouldn't be without our Ham- 
mond for anything— it's our relaxa- 
tion— our hobby— we’re living again— 
thanks to music!’’ 


You too can experience the joys found 
in this new world of music— organ mu- 
sic. Right in your own home you can 
have a Hammond Organ occupying 
less space and costing no more than a 
good piano. If you like music and can play the 
piano even just a little, the ownership of a Ham- 
mond can lift you and your family out of the depths 
of an ordinary existence and launch you into a new 
world. 

The leading music dealer in your community is 
probably a Hammond Organ specialist. Besides 


selling Hammond Organs, he sells a line of high 
grade pianos and other musical instruments. He is 
an authority on musical merchandise and the prop- 
er use of it. Spend a half hour with him and let him 
tell you how a Hammond Organ in your home can 
bring you joy and contentment. 

The Harmnond Organ, ^9IfS N. Western Ave , Chicago 






'W 

diapason 


f^^-^sceoHO— W 



FLUTE 


Science creates the ideal musical instrument 


Helmlioltz' Law at Tniie Quality contain."! the 
siiinile piiiioiile on tvliich the Hanimond Organ 
i,s lliiaeO : 

The characteristic auditory quality ol a 
musical tone — ffute, violin or any other — de- 
pends solely upon the number ol harmonics in 
the tone, and the strengths oi these harmonics 
relative to the fundamental note. 

A number of tvUlely tllftsrent musical tones 
live (leacnlJt'd grniilili'ally here. Bach of tliesc 
tones Is the same pitch, since each repeats Its 
tvnve Pattern 441) times per second. But the 
nunilier and .strength of tlie harmonies, ni over- 
tones and aiiiitmie.s, mixed In eai'h Bie very 
clUtereiit— wliicli is why the tones soand sa 


different. 

In the Haminand Organ, which creates all its 
lovely tones by electrical impulses in.stcad of 
by air pressure, Heliuholtz’ basic principle of 
tone construefinn Is applied practioally. Through 
simple contrnls, the organist can mix hl.s tunila- 
njentals and liarnionics as an arti.st blenUs 
colors. He can duplicate the niu.sical time of 
almost any lm«wn Instrument — or he can create 
nn almost infinite mimher of netc tone colors, 
never before heard by the human ear 1 

Thus In the Hammond Organ .science has 
created the ideal musical Instniinent— one that 
eontains, potentially, the entire cosnwB of 
audiliic music 



REED 


STRING 



THE HAMMOND IS THE LARGEST-SELLING ORGAN IN THE WORLD 


4250 

and up f.o.b. Chicago— 
slightly higher for large 
installations. 

In Canada— address 
Northern Mectric Oo., Ltd. 
Montreal 
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The desert has no terrors for the new type desert trailer shown above. Construct- 
ed by the Edward G. Budd Company for the Nairn Transport Company, Ltd., this 
trailer, which will be used for travel in the Syrian desert, utilizes the same prin- 
ciples of construction incorporated in modern light-weight trains. It is of light- 
weight, stainless steel construction, has a capacity of 14 passengers, and is power- 
ed by a 150-hotsepowet Diesel tractor. Weight is 28,000 pounds, speed on the 
desert 65 miles an hour. The illustration below shows the comfortable dressing 
room and the lavatory, photographed through the rear door of the trailer 


quietness to that company’s tires, they be- 
lieve they, also have a solution for the road 
problem. Furthermore, they believe that the 
solution is similar to the one they used in 
reducing tire noise. They found, in their 
research on tires, that much of the tire noise 
came from the regular impact of the tread 
blocks against the pavement. They reduced 
this noise by arranging the spacing of the 
tread blocks to break up the regularity of 
the impacts. 

Therefore, they offer the theory that ir- 
regular spacings of the cotrtigalions in 
road surfaces may solve the new obstacle 
to the quiet operation of motor cars. They 
point out that by a slight staggering of the 
road marks in a systematic manner it will 
he possible to break up the impulses trans- 
mitted to the car and greatly reduce the 
noise which now exists. And they pre- 
dict that when both the road surface and 
tire treads have these irregular spacings, 
the whine or “pitched” noise which comes 
from regular impacts will be entirely elim- 
inated. 


UNDER THE MEUSE 

U OLLAND is to build a vehicu- 
lar tunnel under the river 
Meuse with lanes for automobile 
traffic, bicyclists, and pedestrians. 

Its cost will be 7,500,000 dollars. 

New High-Pressure 
Locomotive Type Boiler 

W HAT is thought to be the first high- 
pressure boiler ever made with welded 
barrel and dome, under U-68 (Class I) 
rules of the A.S.M.E. Code for fusion welded 
vessels, was recently completed by Farrar 
and Trefts, Inc., of Buffalo. 

The new boder is of locomotive type and 
is for use in oil fields. The barrel, shown in 
the accompanying illustration, is 16 feet 6 
inches long, 62% inches outside diameter, 
and made of steel plate 1.15 inches thick, 
electrically welded by the shielded arc proc- 
ess with equipment supplied by The Lincoln 
Electric Company. 

Welded construction of the barrel elim- 
inated a large amount of caulking of seams 
which was necessary with the former method 
of construction employing riveting. The 
manufacturer reports that the seams remain 



permanently tight in the field, thus assur- 
ing freedom from maintenance. The two 
longitudinal welds of the barrel were ham- 
mer tested at 575 pounds and leak tested at 
700 pounds hydrostatic pressure, revealing 
high quality leak-proof seams. 

Highway Foundation 
AND Surface Failures 

H ighways safer and more durable 
through improved design and con- 
struction — particularly in better soil founda- 


tions— are pictured for the future by Thom- 
as H. MacDonald, Chief of the Bureau of 
Public Roads. Improvements can be at- 
tained by mote use of present knowledge, 
he says, as research continues to arm the 
engineer with more information about high- 
way materials. 

Like any durable structure, the highway 
must be built upon a firm base. In the past, 
attention has been focused upon adequate 
drainage and hard, all-weather surfaces. 
The soil foundation upon which the surface 
is placed merits, and in the future will re- 
ceive, more attention. 

A test road, built by the Bureau of Public 
Roads and the South Carolina State High- 
way Department, after seven years confirms 
previous evidence that poor foundations, 
mote than type of surface, are a prime cause 
of surface failure. The test road, 20 miles in 
length, was surfaced with bituminous-treat- 
ed local materials. Construction methods 
varied on different sections of the road. 

Where the foundation failed it was found 
that only by replacing unsatisfactory mate- 
rials with stable materials or by providing 
better drainage could failed areas be per- 
manently improved. Mere substitiitiun of a 
new surface for the old one was but a 
temporary cure. 

(End of Transportation Section) 


“Lie Detector” Useful 
Only in Expert Hands 

T he “truth about tlie Tie detector’ ” has 
been disclosed by Prof. Christian A. 
Rnckinick of the University of Iowa, who 
conducted in his laboratory experiments to 
determine usefulness of this electric instru- 
ment often used for crime detection and fur 
obtaining confessions from suspects. 

Clever witnesses can fool the machine, 
Professor Rnckmick has found. But clever 
operators of the macliine can also detect 
these efforts at evasion, reports Science 
Service. 

In the hands of an expert who under- ' 
stands thoroughly the workings of the hu- 
man mind and who is able, in interpreting 
the records of the lie detector, to make 
allowances for wide natural differences Ite- 
tween the excitability of different individu- ' 
als, this technique should prove valuable ■ 
for crime detection, Professor Rnckmick 
concluded. 

Blit this instrument is not as reliable for 



Examining a welded seam of die barrel of the boiler described at left 
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HERE’S ALL IT TAKES «« pt 

full engine power as you stop wasteful “knock’’ 

'■ Just two easy steps bring you ail the economy and per- 
formance offered by modern high compression cars... 



1 [Below) Practically all modern high compression 
• cars have an adjustable spark for the octane (anti- 
knock) quality of the fuel used. “Knock” ean be elim- 
\ated by retarding the spark, but the result is loss of 
f-s^er, sluggishness, danger of overheating and waste 
:.,.'gas and oil. To take full advantage of your high com- 
pression engine, have your car dealer adjust the spark 
maximmn performance. It takes only a minute or 
and then . . , 



2 {Above) Use Ethyl! Your high compression engine, 
• with its spark properly adjusted for maximum per- 
formance and with Ethyl in the tank, will give you the 
fast acceleration and the generous reserve of power it 
was meant to give. Ethyl is at least six octane numbers 
higher in anti-knock value than any regular-grade gaso- 
line — and what a diSerence that extra anti-knock value 
makes in the engines of modern high compression cars! 


Here’s the EXTRA value you get at the ETHYL pump: 

2 You get more anti-knock fluid (containmg lead tetraethyl) at pumps marked “Ethyl” 
than you get in the best regular-grade gasoline. 

2 You get the all-round quality (including quick starting) that is double-tested by the oil 
company and by the Ethyl Gasoline Corporation. 

^ You get 100% performance from your high compression engine. 

You save on oil as well as gas by preventing overheating. 


next time get ethyl ... a better run for your money 
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Today, the Constitution of the United States is news, vital news. To change 
—or not to change— that is the question. It is on the lips not only of legis- 
lators, lawyers and jurists but of citizens everywhere. But before we can 
intelligently decide whether the Constitution needs changing and how to 
change it, we should know what it is, its basic purpose, how its founders 
intended it to operate. To meet this need, The Christian Science Monitor 
will publish a series of articles — 


1787--Making the Constitution— 1937 

May 20 to September 18 


Tully Nettleton, the writer of this series, travels back 150 years to cover the events 
of the Constitutional Convention as if they were happening today. You read about 
George Washington, James Madison, Benjamin Franklin, Gouverneur Morris and 
other early leaders — how they discussed, and analyzed, and reasoned, and finally 
worked out the Constitution that hound the thirteen states into a nation. 

The articles will appear as day by day accounts, on approximately the same day of 
the month that the events described took place 150 years ago. The series will be 
the equivalent of virtually a full length book by a writer who has made long and 
diligent research into, available records. It comes to Monitor subscribers at no added 
cost. Four months subscription at the regular rates brings you all the articles. Subscribe 
for the entire period or a month at a time. Fot convenience, you may use the coupon 
below. 

Christian Science 
Monitor 

AN INTERNATIONAL DAILY NEWSPAPER 



Published by The Christian Science Publishing Society 
Boston, Massachusetts 




the CHRISTIAN SCIENCE MONITOR 

SA.6» One, Norway Street, BobIoh, Masaacliusetts 

seiRl Tlip ChrlstiaR Splenpe ilonUor lo the ailtlieds below for four niontlis befflnnlng May 20, I ewlo>« 
Jvi.Oy, In yuu winii to ortlar on the ihinllily or any other IusIb, pUhIc In pronw spaee behtw.l 


AOURESS 

Price of Rcgmlar Monitor Sub'^cpiptions: 

”1 I - . • .S0,7S The Wednesday Issue Only, 

\\ a innnm'& . , , ^ 2.25 - Incluilwp the Masaaine: SecU«n; 

□ 6 month* , . 4^5(1 ' rt I ye.r ...... , $ 2.60 

U 1. year' . ■ $.00 ' ' L] 6 ismir* , . . , . .25 


puipiisps ol idnUifu’alion as eilliPi fac.iuf' 
pliiilogiapliy 01 fingei printing, lie warned, 
and therefiire bernnies a dangerous weapon 
in tile hands u£ any lint the must ronipelent 
per suns. 

“The situation is in the same category as 
are many other techniques inelnding men- 
tal testing,” Piiifessm Riirkniick said, “Only 
those who can see beyond the actual scores 
and intcipret these scores in the frame of 
the individual mental life are competent 
to pass judgment.” 


A New Use for Heavy 
Water 

I N specnlaling ahoiil the Iiitiire. Professor 
Janies Kendall of the University of Edni- 
bnrglt, Scotland, suggested in a recent inlev- 
vicw that old age may he made much iiu^' 
comfortable in the future liy sluwing dm^ 
a person's chemical reactions by genero' 
use of heavy water. As a speculative possi- 
iiility this has a siiimd seientille basts whetli- 
er it will ever be realized nr not. By siilisfi- > 
luting hydrogen having an atomic weight 
2 for the customary kind, whose aionQ| 
weight is only 1, in the fluids of the hinJfy- 
it should be possible to reduce materially 
the rale of cbemical reactions which chat- 
artei'ize life, In other words, as a pei’Min 
approaches the jierioil of inaclivily of old 
age his metabolism can be made slower to 
meet his re([iiiiemen1s anil tliiis avoid ton 
rapid holly functioning, I), H. K. 


Warn Children Against 
Playing with “Dry Ice” 


D ON’T let chililien gel liiild of dry iee, 
warn Drs. Max I,. Sum and A. Hairy 
Neffson of New Yiiik City. One of the po]i- 
iilar iieighhoilKiml diveisioiis is to beg in 
liny some carbon dioxide snow and to pul a 
small piece of it in the inonlh. Then the 
child will blow off “hteam.” 

These two physicians report the case of a 
seven-year-old buy who swallowed a pittet 
Ilf dry ice, in the Joiinuil oj the Amvtinin 
Medical AsHoriathm. The boy is all right 
today, but it took a great deal of meilieul 
treatment and .surgeiy before the ilainage 
was repaired.-- Science Servire. k ^ 


Plant Preferences 
in Wavelengths 

G rowth ol plants, npon which all life 
ultimately depends, requires the ab- 
.sorption and as.similation of caibon dioxide 
from the air under the influence of light. 
This is the basic physio-chemu-al reaction 
of all life. The asHiinilalion of caibon diox- 
ide takes place tbrouglmnt ilm entire range 
of vi.sible light from the deep red to the vio- 
let, hut like the eye, a plant is more sensi- 
tive to some colors than others. 

By use of the Christiansen filler, an in- 
strument wliioli makes possible plant illu- 
mination with color bands between very 
narrow limits of wavelengths, Mr. W. H. 
Hoover of the Smithsonian Instiliiiiim has 
■Studied the effects on plioto-ayntbesis of the.* 
constituent wavelengths of the entire vi.silfe. 
■spectrum. He finds that there are two points 
where the effect of illuminaliim is greatest. 
One is in the deep red, centering arntmd the ' 
.spectrum line of hydrogen at a wavelength 
of about 6530 Angstrom units, and the other 
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(if 4400 Angstrom units. An Angstrom unit ; 
is a lui-milliontli of a millimeter and is the 
unit most convenient to use in measuring 
llie wavelength of light. 

Green light, Mr. Hoover found, is lather 
poor in its efficiency as an agent of photo- 
synthesis. This was to have been expected, 
^mce the carbon-dioxide assimilation re- 
quires the absorption of the light by the ' 
molecules of the green coloring matter of ^ 
the leaves, cliloiophyll. A laige percentage ! 
ol the green light is reflected Ly the green ' 
leaves, which is wliy tliey appear green to 
the eye. Little of it i.s absorbed. 

Mr. Hoover found that the plioto-.syntliesis 
effect begins at the very limit of the visible 
led, just as it verges into the invisible infra- \ 
led. On the other end of the spectniin, I 
however, a slight effect is found just ovei 
the limits of the ultra-violet, which is invis- | 
wlile to the human eye. 

As a result of the experiments, the 6550 j 
and the 4400 Angstrom-unit lines of light | 
appear lo be the dominating factors in the 
basic phenomenon of life. [ 


POWER 

CTEAM power plants in the 
^ United States burn about the 
same amount of coal now that they 
burned in 1920 but they generate 
twice as much electricity with it. 
The use of high-temperature steam 
with a resulting higher operating 
temperature for the turbine is 
partially responsible. A modern 
turbine shell runs, almost literally, 
red hot. 

No More Sheep’s Wails* 

As Off Come Tails 

S HEEPMEN in the Uvalde section of 
Texas are using rubber bands instead 
.of surgery to bob lambs’ tails, according to 
information leceived by The B. F. Goodrich 
Company. 

The newest method of tail bobbing in- 
volves only the tight application of a rubber 
band in the light location to stop circulation. 

After a time the tail drops off, saving ex- 
pense, time, and trouble for ranchmen, and 
some pain and possible infection for the 
lambs. 

sheep or lamb bleats, as we know, but the 
word doesn’t rhyme. 

Flavors of Meat and 



— little, Old-World inns ciierishing tlie tradition of 
generations of personal hospitality ... and magnifi- 
cently appointed hostelries, efilcient to the last needle- 
and-thread in every giiest-rooiii pincushion. 

— quiet, gracious hotels, tvhere hospitality in the grand 
manner is revered as a fine art . . . and glamorous cen- 
ters of metropolitan gaiety, aglow with the cheer of 
music and laughter. 

— intimate gathering-places whose charm is the trea- 
sured secret of a few . . . and world-renowned caravan- 
serais where ambassadors ruh elbows with captains 
of industry. . . 


Meat Products 

M eats are among the foods most de- 
sired by savage and civilized man 
alike. Meats possess not only proteins and 
minerals of high nutritive value but also 
flavor, that highly desirable adjunct in food. 
Thl,s problem of flavor is now being studied 
systematically. 

The Bureau of Animal Industry has been 
engaged for several years in studies leading 
toward the production of superior animals 
the meat of which will possess the character- 
istics desired by critical consumers. Until 
recently the flavor of cooked meats result- 
ing from these controlled experiments has 
been determined solely by trained judges 
who evaluate, by taste and smell, the results 


But there is only one hotel in the world which typifies 
them all iu one . . . 

THERE IS ONLY ONE WALDORF^^ 

PRESIDENT 

THE WALDORF-ASTORIA 

I PARK AVE'NUE - ISTH TO 51JTH STREETS - HEW YORK: 



fur intensity and desirability of flavor. A 



THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


I F you make your own eyepieces, or plan 
to learn this branch of the telescope mak- 
ing hobby now that R. E. Clark has ex- 
plained the work in such minute detail in 
the new book “Amateur Telescope Making 
— Advanced,” the four small photographs in 
Figure 1 may interest you. The photographs 
and the eyepieces were both made by 
D. Everett Taylor of Williinantic, Connecti- 



Figure It Eyepieces 

cut, author of the chapter on refractor 
mountings in that hook, and they exhibit 
the neatness that is characteristic of his 
work, 

Top photo (-Eeny) : “Templets and tools 
used in making the lenses for the two eye- 
pieces shown,” Taylor states. “Templets 
were machined to .001", curves on tools are 
equally accurate. The field leus is of Chance 
Bros, crown and the smaller lens is a ce- 
mented doublet of barium crown and flint. 
First class performance from both eye- 
pieces.” 

ilfeeny.' “From left to right: A block of 
glass from which two cylinders have been 
ground; the trepan that did the grinding; 
a cylinder of glass in diam. x l%a" long, 
ground out in one hour without forcing; six 
brass tools for grinding curves, and the fin- 
ished Hastings type D eyepiece. In the fore- 
ground are the precise templets with which 
to check curves. The background shows a 
group of drill-rod tools with holder, used 
for fine thread cutting and work on. small 
parts.” 

Miny: “A 1%" eyepiece completely dis- 
assembled, The *skirt* ,py,,tube is steel (less 


likely to scratch from brass adapter tube). 
The four cell parts are of lobin bronze. 
Smaller lens is a cemented doublet of 
Jiarium crown and flint.” 

Mo: “A type D Hastings eyepiece 
completely disassembled. The first two parts 
are the cell which holds the lens. Next is 
the complete lens, showing the tiny cap 
lens which is cemented to the small end of 
the cylinder. Then comes the front or eye 
end made of tobin bronze, and at riglit the 
skirt of steel. All parts are precisely cen- 
tered.” 

Figure 2, also by Taylor, shows his drill- 
press setup lor grinding cylinders from a 
block of glass. “Note the dam of wax which 
forms a well to hold the abrasive mixture," 
he writes. “This arrangement keeps the 
trepan from overheating, reduces the neces- 
sary grinding lime to one third, is econom- 
ical on abrasive and makes a cleanly per- 
formance, as can be seen from the pbotn- 
graph. This was taken immediately after 
releasing the cylinder, and with no clean- 
iug up except to wash the cylinder. The lat- 
ter shows in the foreground, washed free 
of the grinding goo. Tools for grinding the 
curves of a Ha.slings D type lens are shewn 
lined up, in order to include them in the 
photograph.” 

I N one chapter of “A.T.M.A.” Dali of 
England describes the construction of a 
camera obscura, consisting of a movable 
flat projecting above the roof of a house 
and feeding downward into an objective 
lens which throws its image vertically down 
on a viewing table in an attic. Figure 3 is a 
terrestrial photograph made through this 
instrument. “I was trying,” Dali writes, “to 
take an infra-red photo of a little church 
which stands up in the sky-line 17 miles 
from here, in Buckinghamshire. I have got 
best results so far with visible light and a 
red filter instead, because of the too lengthy 
exposure with infra-red, also because of 
enhanced difiraction effect of the longer 
wave. Infra-red long-distance pliotogrupliy 
tends to defeat itself, as far as detail is con- 
cerned, because of the reduced resolving 
power of the long wavelength. A 2" tele- 
scope will give as good an image at 5000 
A.U. (average of spectrum) as a 4" tele- 
scope at 10,000 A.U. (infra-red), although 
the infra-red does penetrate atmospheric 
haze. Objective diameter 4%", plus eye- 
piece, plus enlargement. Red screen and 
Ilford Panchro plate. Exposure 2 minutes 
(This house won’t ‘stay put’ for a long ex- 
posure. A temperature diilerence of a de- 
gree or so will cock the house over enough 
to give a band image of a line at this high 
magnification.) at 8 P.M., last July, Be- 
clouded sun immediately above and slightly 
to light. E.f.l. of final result about 1400", 
or 115', The curve drawn on the photo shows 
the size of the setting sun or moon at the 
same scale. The little drainage trough just 
visible [It shows on the original hut not on 
the half-tone, hence we added an arrow.— 
Ed.] sticking out of the distant tower would 
be about 6 inches across. It is a coincidence 
that my viewpoint shows two churches, one 


distant 17 miles, the other SVe miles, within 
1 minute of arc of one another.” 

Foreground objects in Dali’s photograph, 
under-exposed as he explains, are rather 
dim and the half-tone repiodiiclion renders 
them still more so. On the original the de- 
tails of the foreground, consisting of tree- 
lops, are visible, and the picture has con- 
siderably moic lile than in tlie half-tone. 

Any reaclt'is ol “A.T.M.A.” who may be 
planning camera obscuras will gladly be 
hooked logetber by ye scribe if lliey care 
to send in their names — a sort of “Camera 
Obscura Club” would thus be formed. It is 
also expected that the publication of Havi- 
land’s detailed instructions for making ob- 
3 ective lenses by something more like pro- 
fessional methods than any instructions 
previously available, will result in a trend 
in that direction, as “A.T.M.A.” has already 
reached more than 1200 pi'rsons, assuming 
Init one reader to a copy— quite an assiimp- 
linn, for .some copie.s are known lo be read 
by a dozen amateurs. 

T hose of U.s who observe in llie East, 
or even in parts of the West, will envy 
Clyde W. Tombaugh (“A.T.M.A.”, page 
635) of the Lowell Ohservuiory in Arizona, 
where seeing is really seeing. Ho writes: 

“I have been having some fine views of 
Venus, Mars, and bo on, through my 12". On 
the 5th of March, during the early twilight 
of the evening, the seeing was ripping good 
—No. 8 on a scale of 10 (10 giving a perfect 
diffraction pattern for a 5" object glass) 
and I finally pul on a power of 742. The 
image of Venus was huge, perfectly sharp, 
clear cut, and there was scarcely a quiver. 

“On the morning of March 11, 1 had some 
No. 6-7 seeing with my 12", power 300, and 
saw the minute northern polar cap (now at 



Fieure 2: Contio mti-i'n 
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size) of Mars well; it was only 
about Vi by 14 second of arc, down at the 
N. limb of the planet. I saw the oasis Isminii 
Luci, cloud areas, Dawes Forked Bay, Syr- 
tis major, portions' of the Protomlus and 
Deuteronilus “canals”, and glimpsed the 
Hiddekel and Gehon “canals”! The colors 
of the markings came out beautifully in the 
morning twilight. At that time, the angle 
subtended by the disk of Mars was only 





FifiKre 3i Camera obscura photo 

9.8 seconds of arc (equal to that of a 3" ball 
placed a mile away). Isn’t that enough to 
thrill anybody? At moments of very good 
seeing, the whole disk of the planet came 
out very hard and sharp (then is when one 
sees the canals). 

“The time to really see things on planets 
is during the twilight, both morning and 
evening, when there is a lull. We fmd that 
our seeing in regard to steadiness is gener- 
ally 2 to 3 points lower during the middle 
part of the night. Soon after the sun gets 
up in the morning the seeing begins to dance 
a^ain. Most people think they should wait 
until it is good and dark before looking.” 


T here is evidently much interest in the 
Richest-fleld Telescope described in the 
final chapter of “A.T.M.A.” The only mis- 
^prints yet found in this book which could 
really cause trouble are in that chapter. On 
page 635, bottom paragraph running over 
to next page, please change the capital let- 
ters AI in five places to m. On page 637 line 
2, make log delta sub m read simply log 
delta, and in line 3, make delta m/a read 
delta over a squared. Of less importance, on 
page 140, line 2, change “opposite” to “pre- | 
ceding.” On page 155, third line, change 
plano-convex to plano-concave. Page 215, 
Figure 1 was accidentally turned on end. 
Page 334, shift footnote star in line 5 to 
page 335, line 34, after “14”. Page 348, line 
11, change “remaining” to “ramming.” Page 
583, line 18, insert after “image,” “as full 
as the eye can accept.” Please report any 
other errors found. 

Amateurs who collect practical data 
!\A on telescoptics (how do you like that 
I Wd?) may wish to obtain a pamphlet en- 
Ijtitled Abrasive Grain Sizes. Write Supt. of 
Documents, Washington, D. C., and ask for 
R118-36. 

UTOMATIC guiding again; In August, 


Telescope Makers 

Ti) make a GOOD telescope requires suitable materials. 
W ^8 You cannot afford to fail because of poor stuff. 

- supplies selected after long experience, at 

■ ’ '' H prices extremely low considering their high qiinlity. 

I ^ A six-infh telescope MIRROR OUTFIT : — gla.ss, abrasives, pitch 

and toug«; — All you need to grind and polish a GOOD 
^ '• ■ parabolic mirror WITH INSTRUCTIONS $5.00 

A suitable EYEPIECE: — positive, achromatic $4.00 

^ ^ really accurate one-inch PRISM (inferior prisms introduce 

^ distortions which rum the definition of even the best mir- 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions anil test 3 our mirror. 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE n Harvard St., Springfield, Vermont 


HITCH Ymn WACOM Til A STAK 

with a TINSLEY Reflecting Telescope: OR make one of your own 
with our Quality Materials at lowest possilile prices; Instructions 
and Advice free — the more you ask us, the better we like it. 

Kits of Pyrexor plate; Eyepieces; Mountings; Castings and Paits; 
Books; Star Maps. 

Parabolic Mirrors of Pyrex, 4" to 20”, aluminized and fully 
GUARANTEED. 

Send 6c for 32-page fully illustrated catalogue. Our ptices are 
better, our choice larger. 

TINSLEY LABORATORIES 

3017 Wheeler Street Berkeley, California 


-TELESCOPE MAKERS- 

MIRROR OUTF1X5 

Crnnolett with 2 glass discs, torrett thUkness, abra- 
sives, tampared pitch, rouge templato, Instructions, etc. 
Finest Quality guaranteed. 6 " .. , $4.00 

PYREX KITS as above, r— $5.00; 8 "— $8.00 

PYREX MIRRORS 

Made to order, correctly flgured, pol- 
ished, parabolized and aluminized, Writ- 
ten guarantee. Prices upon request. 

We do polishing, parabalizmg and aluminizing. 

MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
1"-S2.75: |i/4"-$3.75i l'/j"-$4,S0: l%"-$B. 
Prisms, experimental. I"— $1.75: 1'/,"— $2; I'/a"— $2.25 
RAMSDEN EYEPIECES-finest duality lenses 
in brass mountings, standard t'A" diaip. 
i/ 4 "or'/a"F.U . . $4.00; I" F.L. . $2.50 

y," F.L. 3 lens eyepiece stand. I'A" dia, $3.00 
KELLNER 3 lens orlhoscopic eyepiece I'/a" F.L. $4.00 
CELLS, aluminum, adiustable, B"— $ 8 .; 6 "— $5. 

PPPTSirAP'li’S! oa'le' 33" long. 2 " 

rXLIUoljUr Cia dIa. Optical eguipment: l ?4 
orlsm. I" pent, prism, 42 mm, aehr. lens 
and r F.L. Ramsden eyepiece stand. tCTfiftO 
11 / 4 " dia. SPECIAL 

KItEE ralake Tdeacopcs, Mirroscopfs, Bmalars, 
elr liistruetms tor TeietcojiF Mtihnff, tfic. 

PRECISION OPTICAL SUPPLY CO. 
loot E. 163rd Street New York City 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mecliaiiical abra- 
sion and unifonniy superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices: 4“ — ?1.75, 5" — J2.00, 6 " 
— S2.50, 7"— ?3.O0, 8"— $3.50, 9"— 
$4.25, 10"— $5.00. 11"— $6.50, 12"— 
$7.50, and 12^” — $ 8 . 00 . Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths; 

1'/,"— 50c, 1’/^"— 60c, 1%"— 75c, 2" 
—$1.00, 2’/^"— $1.25 and 3"— $1.50 

LEROY M. E. CLAUSING 

5507-5309'/2 Lincoln Ave. Chicago, III. 


Atemsco Oculars and Kits-New Series 

Contimiing our policy to always give the ATM big values at low cost 
we have continually improved our eyepieces. The new Atemsco oculais 
in the following types and focal lengths are now available. Ramsden Type 
1" ell— 1/3" efl— 1/5" efl— Solid Ocular 1/8" efl. $1.00 each postpaid. 

These oculars are guaranteed to give PERFECT DEFINITION and their 
performance can be limited only by the quality of your mirror. Thousands 
of Atemsco oculars are pleasing satisfied users and now we offer these 
same oculars with improved lenses and greater magnification at no extia 
cost, again serving the best interests of .\mateur Telescope Makers, 

ALSO A NEW LINE OF KITS 

Each kit consists of mirror blank, tool blank, carborundum, emery, rouge, 
polished diagonal blank and TWO of the new Ramsden eyepieces. 1 " efl 
and 1/3" efl and again at no extra charge. 

4" kit {(3.50 6" kit ^5.00 8” kit ^7.50 

BUILD A TELESCOPE AND ENJOY A LIFETIME 
OF THRILLS AND ADVENTURE 

Amateur Telescope Makers Supply Co., Box 213, Flushing, N. Y. 
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Telescope and Optical 
Supplies 

Zeiss Telescope, 3',ii in objective, 4 evepieces, 
alt-a?.iiiiutli stand, and lull eiiuipment, for 
sale at les.s than half catalop: price Tirsl 
qiiiility niiiTors, flats, ej’epieces, Barlow 
lenses', finders, and other acceasnries fur tlie 
telescupe. Send stamp for rircular, 

C, W. Lusk, Optical Instruments 
X23S West 59th Street Los Angeles, Calif. 


TELESCOPE MIEHOHS 

made to order or yours corrected. 
Prices you can afford 
FLOYD L. FRAZINE 

lOld — 17th Ave. North, St. Petersburg, Fla. 


MICROSCOPES 

STANDARD SIZE LEITZ 

fl's illustratficl, uitli 2 obitctlvcii iind opuhir, 
ptmeH to (iflO tmie^? Without coniicn'ier or 
Inclination joint I’aed Guinantecd optical- 
ly and meelianically pertoet. Excellent for 
liGld, iiliop or laboratoiv 
Special only to Scientific Amencim Readeis 
While tliGv In^t. S25.00 each, not E>;p, Col- 
lect No C 0. D. 


Sfiientific and Laboratory Apparatus I 
84 West Broadway New York Gity| 




“Amateur 
Telescope Making 
-Advanced” 


The first edition of a 
new 650-page sequel 
to Amateur Telescope 
Making, with entirely 
different content. 


Send for Circular 


Postpaid 
$3.00, domestic 
$3.35, foreign 

SCIENTIFIC American 

24 West 40tli Street New York, N. Y. 


geles, described his attempts to solve tins 
intriguing problem and last January Wilbur 
Silverlooth of Long Beach, California, de- 
scribed the efforts he too has made. F urther 
I efforts toward solution of the same problem 
I are now outlined in the March number (Vol. 
i 8, p. 78) of the Review of Scientific Inslru- 
I mentx (Lancaster, Pa.) by A, E. Whitford 



Figure 4: Automatic giiider 


and G. E. Kron, of Washburn Observatory, 
University of Wisconsin, Madison, Wis. 
The following is from their article: 

“The principal difficulty in designing an 
automatic guider for a telescope is the ex- 
tremely small amount of light available to 
actuate the mechanism. Most photo-electric 
control devices operate on 10~“ to 1()“'' 
lumens, but an automatic telescope guider 
must work on lO"** to lumens to be 
successful. 

“The plan of operation of the automatic 
guider in its present form is shown schemat- 
ically in Figure 4. The control is exercised 
in one coordinate only. The similarity with 
the original design of the Ilaidy color ana- 
lyzer is evident. A 90° roof-prism aluminized 
on its upper surfaces is set in the focal plane 
of the telescope and divides the light of the 
star into two parts. These two beams are 
reflected by mirrors, pass through converg- 
ing lenses and are reimited on the sensitive 
surface of a photo-electric cell. A light- 
chopper nearly in the plane of the lenses oc- 
cults the two beams alternately. If the star 
image is not centered exactly on the knife- 
edge, unequal amounts of light will pass 
through the two lenses and there will be an 
alternating intensity on the photo-cell. The 
alternating voltage thus generated is ampli- 
fied many times and applied to the armature 
of the correction motor. The field of the 
motor is supplied with current of the same 
frequency from a commutator on the same 
shaft with the light-chopper. The correc- 
tion motor drives the telescope or a sliding 
plate-holder in the focal plane in such a di- 
rection as to correct the error. When the 
star image is centered exactly on the knifei 
edge the two beams are equal, there is no 
flicker and the motor stops. When the star 
image moves from one side of the knife- 
edge to the other there is a change of 180° 
in the phase of the armature current with 
respect to the field current and the motor 
reverses its direction of rotation. 

“The advantages of this system of control 
are; (1) Because there is only one photo- 
cell and because a.c. amplification is used, 
the balance condition is dependent on ge- 
ometrical considerations only, and is inde- 
pendent of drifts in steady-state currents in 
vacuum tubes and changes in cell sensitiv- 
ity. (?) The control is exercised entirely by 


lays. (3) As long as the error is less thmT 
hall the diametei of the star image (and an 
error larger than this is certainly beyond the 
limit of tolerance) the coirecting impulse is 
proportional to the need foi it. As the bal- 
ance point is approached, the motor current 
gradually goes to zero. This permits rapid 
correction of an enor without the oscilla- 
tion aliont the mean position common with 
simple on-and-ofi melliod.s of control. 

“This anangement was tried out on the 
10" photographif. telescope of the Mount 
Wilson Observatoiy, and later at the Casse- 
grain focus (if the 60" reflecloi.” The results 
are shown in three star phologiaplis not 
heie reproduced but the authors describe 
them as follows: “In all three cases the 
guider coirected a cumulative error in right 
ascension and pindiiced imind star images 
of about the same diameter as l-second ex- 
posures of blight stars. 

“In the preliminaty tests of the guider’E 
usefulness made thus far it has been corS 
sidered sufficient to confine the control to 
one coordinate. In order to have control in 
both coordinates, the outfit would have toj 
he duplicated. Two knife-edge prisms se| 
at right angles could be, used, with separatj 
guiding stars for each, or the light of a 
single star could be divided by a half sil- 
vered minor. Perhaps the best system 
would lie to use a four-sided rellecling 
pilsm.” 

The Iinii'-.sided prism method was the one 
proposed by the ainaleur, Barkelcw. Just 
how far llii.s latest lilt of work, following the 
work previou-sly described by amateurs, has 
gone in the direction of a final solution, 
cannot yet he said, hut the results appear to 
lie promising, 

I N Apiil, 1936, we showed how W. B, 
Hiner, 123 Cleaves Ave., San Jose, Calif., 
attached a simple “Barlow” lens fixedly to 
the end of an eyepiece. Figure 5 shows a 
later arrangement of his which has variable 
magnification. As the largest lens is moved 
toward the diagonal the eyepiece must be 
moved away from it, as provided by hik 
mechanism. Such a lens is, of course, not 
achromatic and with higher powers it gives 
pronounced color on the planets, but this 
is less noticeable on the moon, he states. 

Answering several inquiries about achre^ , 
matic Barlows, J, R. Haviland, author of th^- 
chapter on objective lens design in “A.T.- 
M.A.," says: “Use same formula as for 
achromatic 0. G. Start with focus, say, minus 
8- or 10", take account of signs in formula, 
and results will give foci of two components. 



Figure 5; Hiner’s arrangement 


Go on from there same as for positive lens. 
When used as a Barlow flint is first, that is, 
away from the eye and toward the sky.’| 

F igure 6 shows what James W. Lillico, 
10 Bayley Ave., Yonkers, N. Y., thinks 
a perfectly good bathtub is for. “Living in 
an apartment and having a wife,” he writes, 
“I could not see the possibility of having 
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Figure 7: Hon. muddy footshoes of 
Yankee tourists parked near door 


UNITED STATES GOVERNMENT SURPLUS 


Edison Storage Batteries— All Sizes 

1.2 Volts Per Cell 



Figure 6; TN housekeeping [ 

en.” Years ago, wlien R. W. Porter took up j 
minor making, that is what he did and i 
Mrs. Porter says he tracked a heavy, red I 
ling of rouge around a pedestal on her 1 
kiichen floor. Once his rouge was accident- | 
ally mistaken for paprika and shaken on I 
’Jliaked potatoes. ( ! 

AND now comes a note from Russell W. [ 
l\ Porter, whom we have frequently [ 
hegged to send us, for this department, any 
j homely little scraps of information or prac- 
^■tical sidelights on the progress of the 200" 
at Pasadena until it is finished. “In order 
to show members of our fraternity the care | 
exercised in safeguarding the 200" mirror j 
from scratches, I am sending you a sketch 
(Figure 7) taken at the wicket door wlieie 
all who enter the large room are required to 
remove iheir shoes and to don rubber sneak- 
ers. Before this rule was laid down, sweep- 
ings from the optical shop floor showed in- 
numerable pieces of steel chips that had 
found their way into the ‘holy of holies,’ 
clinging to the soles of shoes of workmen — 
or visitors— who thus unconsciously imper- 
iled the surface of the big disk. 

“A.s the 200" telescope is the No. 1 ex- j 
hihil here on the campus now, the visitor's j 
gallery is well patronized by tourists from 
all over the states.” \ 

The sign on the doors reads; “No Admit- 
tance. Please do not open these doors until 
tthe outside doors are closed.” 

W HAT TN can read Czech? Each 
month the Czechoslovak Astronomical 
Society sends us a neat little journal named 
.Rise Hvezd, but we can’t read it. One page 
"'is evidently devoted to amateur telescoptics, 
some of which may call for translation and 
presentation here, but it’s all Czech to us. 


An eweUent finder, 7 lenses, achromatif teleseope tube, 
ereftur draw tube and e 3 ’epi«e drw tube Ewellent for 
spotting game Object Lens 2" , magnifies 3 to lb po%er . 
Etit pupil 0 2' (0 0.U9", Eje Lem Ij/lC" Croas Hairs 
Angular field 2°30' to 2U", Elect image. 50 


Prismatic Rifle Sight & Observers' Scope 





ilade by Wainer & Swasey C poiver Consists of 
.ubrom.ille oeuljr & objwihe lens, ealibinfed rcfcieule 
nith Cross Hairs, 2 highly polished pusms firmly set in 
rast bionxe frame with lOft rubber ci'e-cup Hi- 
rmmeter adjustments for yardage and nindage L'sed on 
Krag, Enheld. Saiage. SpniigfieUl. etc. Complete with 
mount .ind oak leather case (not sJioirn). 

Rfiflular Price $38.00 Now ^7 50 


U. S. Navy 
1/2 Mile 
Portable 
Searchlight 

Cast .ihimmum & 
bronze bousing 
Complete with 
carrying case. 
Mangintypepara- 
bnlic glass reflec- 
tor. Specify C or 
12 volt. 

$ 4.95 




noubk ptn, haml-ivounfl Telegraphic tape legi.ter. 111 
oliiiis lialterr caneiit oper.itioii Itay he useil to In- 
lercept dial phone calls. Has iniuimcrable u.es. Used 
$ 15.00 ReconditioiieLi $ 20.00 

Anti-Capacity Switches 



Army Medical Corps Microscope Lamp 

(Bauscli Si Loailil 

Tout Corning Dayllte glass 
wbidows give white liglit 
With bulb, switch in cord 
ami plug Plate on top for 
heating mounts, etc. Size 6" 

X 6" I 1014 "• Black crackle 
finish. Weight 4 lbs. 

J Standard Price Our Price 
$ 22.00 $ 3.00 


Western Elcetur 12 anil M Tenitlnalt. nil with Plali- 
num Contacts, value S3.50 each Our prico $ 1.00 

U. S. Navy Aircraft 



Ppopellpr, "Deslaurifr?”, automatic cuntrollalile oitch. 
Onerntln? ipeed 45011 R P M. All .Vluiniiium & Bronze. 
23” Brttjep. Blade IHV' s 2”. Hoibing GU" dia Pits 
9/16" sliiift Wei.?lit 5^1. lbs. CoiiipUdB witli streamlineil 

cDTer(Dotsl]o\3n) Original cost $200, Our Pnee^^O 00 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S., 105 Fultou Slreetj New York City 


Build Your Otvn 

REFLECTING 

TELESCOPES 


Six-inch Kit, $6.50— foiitainlug two gloss dislc^ for 
mirror .md tool, all necesstary abrasives, rouge, pitrli, 
a i-inch achromatic eyepiece, 1 ^ 4 " aluminized liiaR- 
onai and copy of Instructions 

I" achromatic eyepiece ..SI. 00 

jpBCldl* I/a" eyepiece . $1,00 

A copy of instructions lOc; catalog free 
OPTICAL RESEARCH LABORATORIES 
Larchmont New York 


4" SILVERED MIRROR 

Slieeially designed for line lunar and planetary 
detail, f/15, with prism and instructions. 
$10.00 Postpaid 
(Workmanship Guaranteed) 

J. F. LOEPFE 

2054 S. 58th St. Milwaukee. Wise. 


KITS OUR SPECIALTY 


4" kit ^ 3.00 
6" kit 3.75 
8" kit. 6.75 
10" kit . 10.00 
12" kit . 14.75 


Pyrex .. $ 4.25 
Pyrex ... 5.75 
Pyrex ... 8.50 
Pyrex . 13.95 
Pyrex .. 24.00 


Kits contain 2 glass discs, S grades of .abrasives 
(fewer do not insure an opticallj’ perfect surface) , j 
rouge, pitch or beeswax, ,and instructions. 
Money-btek gmtaalee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 
(send for free catalogue) 

M. CHAtFlN, U25 Longfellow Ave., New York, N. Y. 


Complete set of Lenses for 
50 power Astronomical Telescope 

$2.50 postpaid 

Includes complete instructions for constructing and mounting the telescope, 

ER • • BOX 4 • • BAYSIDE, N, Y. 
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Chassis view of the new Super-Pro 
k receiver described in these columns 
Pk, 

\ identical, and are equipped with electrical 
baiid-spiead in the short-wave bands, a con- 
tinuous band-width control which petmits 
I high-fidelity reception from local broadcast 
Nations, calibrated sensitivity, audio and 
Rat oscillator panel controls, and a tuning 
nifiter. 

Means are provided for the reception of 
c,w. code signals, and a toggle switch on 
the fiont pane! permits the operator to 
switch from loudspeaker to headphones 
, which are permanently connected. The 
powerful audio amplifier and loudspeaker 
may he used in conjunction with a turn- 
table and pick-up for phonograph reproduc- 
tion hy merely cunneoling the pick-up leads 
to a small terminal strip located at the 
rear of the receiver. 

The Super-Pro has a high degree of sta- 
bility, sensitivity, and tonal fidelity. The 
dial calibrations are held within a toler- 
ance ol plus or minus 0.5 percent, which 
assists immeasurably in rapidly locating 
stations of known frequency. 

New Daventry 

i. 

Frequency 

A new frequency— GST on 21.55 mega- 
cycles or 13.92 meters— has been allo- 
cated for use by the BBC for its Empire 
'Jjtj^ansmitters at Daventry, Although it is not 
proposed to operate on that frequency im- 
mediately, it may he used from time to 
time during the summer months. 

The identification-word of the call GST 
will he “Transmitter.” As listeners to Dav- 
entry are aware, the letters “GS” are com- 
mon to all sixteen calls associated with the 
BBC’s Empire Service, the final letters of 
the calls being the differentiating factor. 
To avoid confusion in the announcements 


at Arlington, Virginia, and NSS, at Annap- 
olis, Maryland. During the time broadcasts 
these stations operate in synchronism. 

The signals commence five minutes be- 
fore the hour and end exactly on the hour. 
Most of the transmissions are broadcast 
simultaneously on two or more frequencies, 
as indicated in the following schedule; 
Time(E.S.T.*} Frequencies in Kilocycles 
0055-0100 113, 9425 

0155-0200 113, 9425 

0255-0300 113, 9425 

0355-0400 113, 9425 

0455-0500 113 

0555-0600 113 

0655-0700 113 

0755-0800 113,9425 

0955-1000 64, 113, 4390, 9250, 12630 

1155-1200 113,9425 

1255-1300 113 

1355-1400 113, 9-125 

1455-1500 113 

1555-1600 113, 9425 

1655-1700 113 

1755-1800 113, 9425 

1855-1900 113, 9425 

1955-2000 113 

2155-2200 64, 113, 4390, 9250 

2355-2400 113, 9425 

A frequency of 64 kilocycles is equiva- 
lent to a wavelength of approximately 5000 
meters, and a frequency of 113 kilocycles is 
approximately 2500 meters. These are not 
covered by the average all-wave receiver 
and therefore cannot be intercepted unless 
a special receiver covering these fre- 
quencies is employed. However, at least one 
high frequency which is within the range of 
the avaage all-wave set is used at most 
hours. 

*The times given are based on the 24-hour day 
system used by the Navy. Thus, 0100 EST may 
be read as I AM, EST, and 1200 as noon, —Ed. 

New Short-Wave 
Broadcasters 

W ITH the arrival of the warm months, 
when reception in the short-wave 
bands is often less subject to atmospheric 
disturbances than it is in the standard 
broadcast band, a number of new stations 
have added their voices to the many others 
in the already over-crowded high-frequency 
spectrum. 

But when there is no station interference 
to mar reception, listeners will find the 
programs from the foreign broadcasters dis- 
tinctly refreshing. To those whose hobby it 
is to collect verification cards, the new 
stations will be welcome additions to those 
already logged. 

The latest stations, with their frequencies, 
calls, and locations, are given in the fol- 


UNITED’S MAINLINERS 


CO»8T-.-C^ 

... wvW LOWER 


lArThe Mainliners, exclusive with 
United, inaugurate a new era in 
air transportation — the finest coast- 
to-coast service ever offered — de- 
luxe 3-stop hour flights daily 
between California and New York. 

The Mainliners, built by Douglas, 
with their plus comfort features,ar6 
the ultimate in luxury, service, speed 
... 14 overstuffed swivel lounge 
chairs in a 21-passenger cabin! 
190 m.p.h. cruising speed using 
only 62% of available power! 100 
million miles of experience. . .and 
personalized attention to passen- 
gers that is famous! 

Be sure your ticket reads Unifed 
when you take your next flight. 

Tops in luxury — the MainlinsrI 


allotted to each final letter. The identifica- 

K.C. 

Call 

Location 

tions in present use are; 

18090 

FYE-1 

Paris, France 

A for Aerial 

H for Home 

17775 

PHI 

Huizen, Holland 

B for Broadcasting 

I for Ireland 

15160 

OLR5C 

Prague, Czech. 

C for Corporation 

J for Justice 

11900 

OLR4D 

Prague, Czech. 

D for Daventry 

K for King 

11895 

HP5I 

Aquadulce, Panama 

E for Empire 

L for Liberty 

11820 

XEBR 

Hermosillo, Mex, 

F for Fortune 

0 for Ocean 

11040 

CS¥ 

Lisbon, Portugal 

i,^Q for Greeting 

P for Progress 

10670 

HBP 

Panama City, Pan. 



9550 

OLR3A 

Prague, Czech. 

wNaval Radio Time 

9504 

OLR3B 

Prague, Czech. 



9340 

OAX4I 

Lima, Peru 

Signals 


9120 

CP-6 

La Paz, Bolivia 

nPIME signals are 

transmitted daily on a 

6210 

YVIRI 

Coro, Venezuela 

X number of frequencies and at various 

6130 

LKJl 

Jeloy, Norway 

TiT.-.r.- r'.'x.. xr.,. 



May 1, Coast-to-Coast $U9.95, Chicago- 
New York $44.95. Extra fore on 14-passenger 
Mainlinersi New York-Chicago $2; Coast- 
to-Coast $5. No extra fare on 21-pass6ii- 
ger Mainliners and 10-passenger Boeings. 


AIR LINES 




on] 


TRADE IN 
YOUR OLD 
CAMERA Jl 




CAMERA ANGLES 

Conducted by JACOB DESCHIN 


Mood and Aspect 

F rom the time you arise in the inorn- 
ing until dusk and the night, you will 
notice, if you are observant (which you 
are, if you have the make-up of the serious 
amateur), that there is a constant change 
in the appearance and the atmosphere sur- 
rounding familiar scenes and objects. Sci- 
entifically the changes are due to variations 
in lighting, hut actually the differences are 
(hie also to matters of an emotional nature. 
In the morning you feel lefreslied and eager, 
full of plans for tlie day; in the afternoon 



there is a considerable letdown; by dusk 
you are ready to call it a day and long for 
the easy chair, the pipe, and the hook. 

We have tried to express sometliing of 
the sort in the three pictures illustrating 
this piece. “Dawn” shows the lyrical touch 
of the rising sun on the side of the build- 
ing and the gradual illumination of the 
sky; “Afternoon,” as seen through an office 
window, suggests the work-a-day world, with 
its view of the buildings in which many 
like yourself are bound to their duties; 
“Dusk” interprets Uie sombre aspect of tlie 
day’s end, with its silhouetted skyline and 
masses of slowly moving clouds. 

Whether you live in town or country, city 
or hamlet, this continual process of trans- 
formation is made apparent to you in many 
ways. Doubtless you have made pictures on 
various occasions when certain familiar 
scenes presented their most attractive 
aspect. However, to photograph a single 
scene at different times of the day, accu- 


dozen pictures giving a story in sequence 
of the varying effect-s created by tlje “paint- 
er’s brush” of the sun, will provide you 
with a group of photographs which, if well 
done, should give you much real satisfail^*' 
tion and pleasure. 

We leferieil some months ago to the plan 
of photographing a scene as it appears al 
different limes of the year. We would like 
now to recommend the making of a serie??' 
of pictiiies of a single scene as it appeatfl 
during a typical day in eaily spring, ih 
summer, in the fall, and in winter. Only 
distinct changes, of couise, should he re- 
corded, and the scene chosen should be 
altraclivo enmigh and lend itself sufficiently 
to the idea to make such a scries worth 
the effim that will have to he pul into it. 
Choose a scene you know well and have 
(diserved often and admiiingly. You could 
easily fill a special album of modest di- 
mensions with a scason-to-scason, mood-to- 
mootl record of such a sidiject. 

The faking of the picture, that is, the 
making of the exposure, is just the begin- 
ning, and if you go ahead and simply make 
ordinary prints or enlargements on the same 
paper for all the scenes, you will be miss- 
ing the whole point. Some of the scenes 
will be more suitably printed on glossy 
paper, others on semi-matt or matt. You > 
may wish to treat some to a toning batli 
while others, like a snow scene, you will 
find more attractive if done in pure black 
and white. If you take to the album idea, 
you will find it preferable to make llie 
prints or enlargements all of tlie same size; k 
4 by 5 or 5 by 7 inches should be ampl^ 
It is doubtful if such a series, even if only 
three or four are made, would look well 
in a frame on the wall, but there doubt- 
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"Dusk” 


less Will be at least one or two that you 
will want to hang separately. One idea 
would be to hang a favorite picture of the 
scene during the season in which it was 
taken, the spring scene in the spring, the 
snow scene in the winter, and so on. 

It sounds like an awful lot of trouble, 
we know, but if the opportunities are avail- 
able and you feel so inclined, we are sure 
you will find it worth your while. 


Luminous Paint 

I F you have been having trouble seeing 
things in the dark, especially when de- 
veloping panchromatic film under the weak 
light of a green safelight, perhaps the use 
of Ray-O-Lite will help. This is a luminous 
ritdium paint for painting watch dials, sec- 
ond hands, light meters, and other dark- 
room apparatus. It is available in six colors, 
and is said to be easy to apply, absolutely 
harmless, and lasting, It comes ready lor use 
■ m %-ounce and 1-otmce bottles. 


Photography First 

A ccording to the annual poll oI the 
. graduating class ol the Columbia Uni- 
versity Engineering School by the Engineer, 
school annual, the average senior of the 
class is an amateur photographer, any other 
hubbies or outside interests he may possess 
taking second place. 


Mercury Vapor 
Photographic Lamp 

M ercury vapor, long the ally of pho- 
tographers, is again being utilized in 
a new photographic lamp now under devel- 
opment in the Mazda Lamp Laboratories, 

. according to an announcement by the Lamp 
[l^ivision of the 'Westinghouse Electric St 
Manufacturing Company. 

This new light source, which will later be 
known commercially as the Flood-Flash 
lamp, is similar in appearance to some of 
the high intensity mercury vapor lamps 


hulh within a bulb. It has an overall length 
uf approximately .six inches and a diameter 
of approximately U/fi inches. Under contin- 
uous operating conditions, the lamp con- 
sumes about 100 watts, ptoducing 3000 
lumens. However, by operating it in con- 
junction with special equipment, high mo- 
mentary current dischaiges may be passed 
through it, resulting in a flash at peak bril- 
liancy of about 500,000 lumens with an aver- 
age brilliancy of 300,000 lumens. 

The flash may be so controlled as to he 
timed with the opening of a camera shutter, 
thus making possible the utilization of a 
light of Ingh intensity and great aclinic 
value at the instant the photograph is taken. 

At the present time, the Flood-Flash lamp 
is not available commeicially since further 
development on it is necessary. When per- 
fected, this lamp may be used for general 
lighting of a studio while posing the subject 
and focusing the camera and then may be 
flashed for the actual photograph. The same 
lamp may be flashed as often as necessary. 


Plaubel Makina II S 

E ver alert to new trends in photograph- 
ic practice and the needs ol the times, 
the Plaubel Makina, for many years the 
choice of the pictorialist and journalistic 
photographer seeking in a single outfit an 
instrument readily adaptable to any need 
that may come up, now offers new advan- 
tages. In its altered aspect, the Makina is 
now the Makina II S, in which is introduced 
as its principal feature a new type of lens 
mounting. It is neither a screw-in mount 
nor a bayonet mount, but somediing alto- 
gether original — a half-screw arrangement 
which combines the advantages of both 
methods. The quick interchangeability of 
lens units that is now so greatly desired by 
workers who often have to use lenses of 
different focal lengths on a single occasion 
when speed of adjustment is a prime factor, 
is thus accomplished in the Makina II S 
without the sacrifice of any of the advan- 
tages embodied in the other model. Indeed, 
there are now two Makina models, differ- 
ing from each other in this single respect. 
To the man who has no need for speedy 
interchangeability of lenses and finds all 
his needs cared for in the standard outfit, 
which accommodates the 4-inch Anticoraar 
F;2.9 objective, the regular Makina may 
seem preferable since the design ol the 
mount on the Makina II S has made it 
necessary to extend the lens one inch 
beyond the plane of the lens board. It is, 
then, simply a matter of choice dictated by 



The complete 
t..iaims maue tor 


II S outfit 

ocess are tnat it 


A NEW KIND OF 
RANGE-FINDER! 

Measures Down to 14 Inches! 


BALDAMETER 


The Double-Micrometer 
Range-Finder 



Doubles the Scope of Your Camera 
Doubles the Scope of Your Work 


A double-action range-finder 
for all distances, the BALDA- 
METER, with its micrometric 
operation for very close dis- 
tances in addition to the nor- 
mal ranges, enables the pho- 
tographer to utilize supple- 
mentary lenses on his camera 
without ground glass focusing 
or tape measures. 


PRICE, including soft leather purse 
and shoe mounting $10.00 


DISTANZER 

RANGE-FINDER 



For Distances from Infinity 
to feet 
« 

By the simple addition of a 
BALDA DISTANZER to your 
camera it becomes as focus- 
sure as super-expensive outfits 
with built-in range-finders. In- 
cluded with the DISTANZER 
is a “shoe” which permits at- • 
tachment for eveready use on 
the camera, or instant removal 
for carrying in the pocket. 

PRICE, including soft 
leather purse and shoe 

for mounting $7.00 

Mail orders filled. 



World's Largest Exclusive Camera 
Supply House 

".It the S'm ol tM Bamra" 


r"«vf^iWb6,6sinTOrT 
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no moRE 

GUESS-WORK 


the requirements of one’s method of work- 
ing as well as one’s desires and needs. 

Another new feature incorporated in the 
Makina II S (the S standing for Speed 
Change m lens units) is the design of the 
mount of the seven filters, ample to serve 
every task one may undertake. These seven 





All guess-work is eliminated in this most ad- 
vanced of miniature cameras. 

Built-in photoelectric e.xposure meter indi- 
cates exact settings of speed and diaphragm 
for any light conditions. Long base range-find- 
er, coupled with lens, automatically ensures 
exact focus. 

Fast Zeiss Lenses permit virtually uiilimited 
scope— pictures under poor light and adverse 
conditions , . . even at night. Eleven .speeds up 
to 1/1250 .sec., 36 pictures on a load. Choice of 
14 interchangeable lenses. 

3 Contax models. (Contax III has exposure 
meter,) At leading dealers Write for literature. 
CARL ZEtSS, Inc., Dept. C-IS-fi M 

485 Fiftli Ave., New Yi.rt ^ 

728 So Uill .St , Liia AubcIcs ^ 


ZEISS LENSES 


“At Less tlaaii the Price of 


the Lens and Shutter only’ 

FITTED WITH 


Carl Zeiss Tessar 
f4.5 

in Delayed Action Compur Shutter 


61^x9 cm, Venus film pack 
and plate camera .. .,$42.50 

9.xl2 cm. Baida film pack 
and plate camera .. $44.50 


The cameras are unusually light weight 
models, with double extension bellows, 
rising and falling front, opening auto- 
matically by pressing the spring knob 
down. The lens and shutter are the 
best obtainable and ordinarily sell for 
more than tlie price we are asking for 
complete outfit. The price includes 
three plate holders and film pack 
adapter. 


Sold on our usual 10 days trial basis 


ABE COHEN’S 
EXCHANfiE, In*. 


“The House of Photographic V alues' 
120 Fulton Street New York City 


Makina II S lenses have the advan- 
tage of a "half screw” arrangement 


filters fit any one of the three lenses which 
constitute the complete Makina II S outfit 
— the 4-mch Anticomar F:2.9, the 7^1 -inch 
Tele-Makinar F:4.8, and the 2%-incli Wide 
Angle Oithar F;6.8— by screwing over the 
first two lens mounts and inside the wide 
angle lens. The filler outfit, which consists 
of three yellow, a ted, a Line, a green, and 
an ultra-violet filter, thus as.suraeb a univer- 
sal aspect. 

As always, the new Makina is also uni- 
versal as to the type of sensitive material 
that it can accommodate, being the only 
camera on the market with a hack that will 
take instantly a roll-film holder, plate and 
cut film holders, or a filmpack adapter. All 
of these units are also a part of the complete 
outfit. 


Spiral Film Wallet 


AN ine.\pensive negative file consisting of 
a spiral-bound book of ruled pages and 
transparent envelopes is announced by 
Willoughby’s, under the name Spiral Film 
Wallet. Costing less than the price of a 
movie ticket, the file takes strips of nega- 
tives up to the size of the 120 roll film. The 
great convenience of being able to view 
negatives without the necessity of removing 
them from their envelopes is obvious and 
because the binding is of the popular spiral 
design, each data sheet and envelope lies 
flat. 


Candid Camera Nichts 


S PECIAL nights set aside in theaters, 
radio stations, and other places of en- 
tertainment when candid camera shooters 
are invited to come and take all the pic- 
tures they want have become very popular. 
Just what happens on these occasions may 
be discerned from the Chicago Tribune 
description by Frank Marshall Moore of 
one such event, regularly held in the Col- 
lege Inn of the Hotel Sherman in Chicago. 

“Picture, if yon can,” he writes, “more 
than three-score snapshooters, perched on 
table-tops and pianos, others in kneeling 
position, and still others prone on their 
backs, taking a bead on the fleeting Ger- 
trude Hoffman Girls — from every conceiv- 
able angle. Heads and shoulders pop up 
suddenly from nowhere, and as quickly re- 


Popular Priced 

CAMERAS 


BEIER cameras are compact, light, of 
streamlined, solid construction, and ele- 
gantly fmislied. All expo.sed metal parts 
have a brilliant nickel finish. 


They are equipped with high sliced lenses 
of famed manufactuiers, yet _ modciatciv 
priced They carry a new, qiiiet workinp: 
Prontor shutter, with speeds rrmfiing fi om one 
second ii|>, a built-m self-timer, and an uplieal 
view finder. 


They are precision cameras, swinKinit mlii 
actum at the touch of a Initton in a split second 
and opeiate with^ sniocithiiess and .-icciiiacy 
Thev can convcnienlly lie carried in .i coat 
pocket 



PRECIS A (above) with Tiinar 2.9 in Pron- 
tor 11, 1C ncftatives It/f. -x 'i\i" . ?36.50 
RIFAX ! with Trinar .1,8 m Prontor Tl, 
8 Iicffritive.i 3 'A x 3 A" W 
1C ncK 1-H X 254" ■ . . . 5(36.50 

RIFAX II with Xenai ,1,,5 in Coinpui, 
12 ncg.ilivcs 251 x 254 " w 
10 ncg. IJii .X 254 " - . , 5(48.50 

VORAN A with Uadion.'ii -1.5 in Pumtoi fl, 
8 negatives 254 x .t'4" or 

1C IICK l.;4 .X 25-4" 828.50 

IVnte fot hteiafiin' vr ujli yam ih'iiln. 


Mimosa American Corporation 

485 Fifth Ave., New York, N. Y. 


««»«« 







ROLAND 

CAMERAS 


Amodern picture maker, 
combining the advanta- 
ges of precision minia- 
ture and conventional 
rollfilm cameras. 


Combined Range and View 
Finder. Convenient Focus- 
sing Ring. Plasmat f/2.7, 
70 mm focal length. Auto- 
matic Frame Stop, 


At lesiiag dealers or write to 


Dept, SA 


Pfaltg feBaiierJnc. 


EMPOIE STATE BUILDINC, NEW YORK 
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B E I R A 

THE CANDID CAMERA with 
a coupled Telescope Range 
Finder 

V on will And that the Bella Is easier to focus 
i and that there is nothing more exact than 
this new and unliiue method wliercby critically 
sharp negatives are obtained A highly cor- 
1 rected little prismatic telescope moun ted on the 
’ top of tlio camera allow! a section of the field clearly 
aiul lonnnoiisly cnlarBCd to B dlaraeters This tele- 
w'opB la coupled with the camera lens— ao that your 
focus la nceiile-ahaip up to a iliatame of 3 ft ... 
and automatic as well. Has many other unioue fea- 
turca as well 

Uses standard 35mm. film carlridscs 

% With f/2 7 lens in Rapid Compur Rliut- 
ter nltli speeds up to 1/500 scciitiil 

LOW-PRICE $96.00 

Everrondy Case $7 50 
Write for Booklet 
IMPOBTERa 

C. P. Goerz American Optical Co. 
317 East 34tli Street New York 


INSURE PERFECT PICTURES 
WITHAy^ 

/ r R Mrn 


CAMERA 



® 3ust before 
you shoot, 
point a WESTON 
Exposure Meter at 
the scene or sub- 
ject to be photo- 
graphed. The meter instantly measures the 
Inflected light, and gives you the correct 
camera settings. Then . . . 

Set your camera 
as indicated on 
the Weston Meter, 
andtakeyour picture. 
You’ll have correctly 
exposed negatives . . . 
whether you’reshoot- 
ing indoors or out . . . 
and no matter what 
kind of camera or film 
is used. On sale at all photo dealers. Litera- 
ture on request. 

Weston 

Exposure 
Meter 

^ Weston Electrical Instrument Corp. | 

I 6d4 Frelinghuysen Ave., Newark, N. J. i 

Send literature on WESTON Exposure Meter. . 




the very midst of the entertainers, shoot and 
retreat. Some shoot other shooters shoot- 
ing. The band blares on. The drums heat 
out a steady machine-gun barrage. Some 
take cover, exhausted from their mad race 
about the battle field. Others fall back to 
recuperate from an attack of laughter that 
leaves them limp and quaking. It’s gay, it’s 
fast, it’s sheer idiocy. But it’s fun.” 

Air. Moore is reminded of Tennyson’s 
“Charge of the Light Brigade.” 


New Contax Lens 

T he recent addition of a new lens to the 
already lung and varied list of objectives 
available for the Contax now brings the total 
up to 14, offering a lens choice ranging from 
a focal length of 28 mm up to 500 mm and of 
angles of view from 75 to 4.5 degrees. The 
new lens— the Zeiss Biogon F:2.8 35-mm 
wide-angle lens— has the three features 
which many serious amateurs have long 
sought, namely, a wide angle having a great 
depth of field yet possessing speed. The lens 
covers an angle of view of 64 degrees, as 
compared with the 55-degree angle of tlie 
40-mm Biotar F:2 and the 75-degree angle 
of the 28-mm Tessar F:8 extreme wide- 
angle lens. The standard 50-mm lens, as is 
well known, covers an angle of 45 degrees. 


Utility Cutter 

A METAL frame conveniently fitted to 
a comfortable hand grip and instantly 
adjustable for holding cutter blades in 
various positions is on the market as the 
Brooks Utility Cutter. The heavy-weight 
blades furnished for the cutter slide into 
the handle when not being used, thus pre- 
venting possible accident from having a 
sharp instrument lying about. The cutter 
is designed specially for cutting cardboard 
of various weights, being equally useful for 
cutting heavy wallboard and light veneer 
wood. The handle is polished aluminum 
with a wing locknut. 


Spotlight Silhouette 

T his month we introduce what we dare 
to call a new type of silhouette, though 
for all we know it may already be familiar to 




pargatngram 


VOL 26 ns WEST MADISON STREET, CHICAGO, ILL. NU5 


Bass Says: 

Longer days, more sunlight ... all 
spell greater photographic oppor- 
tunities . . . The perennial addict had 
better dust off his equipment, clean 
up the ol’ darkroom and sit himself 
down to write for ye new BASS BAR- 
GAINGRAMME listing thousands 
of attractive values in every depart- 
ment. Yes sir: once you get a photo- 
graphic infection ... it stays in the 
blood for good. 


Never Before Such Features! 

GRANT Enlarger 
and Projector 



For 35 mm. and Vi V.P. 
Also parts of up to 4\5 
negatives. Cool. Horizontal 
or vertical. Also as a pco> 
jeetor. Fast F:3.5 lens. 
Complete^ including lens 


$49.50 



TBe most versa* 
tile of all_ candid ' 
cameras. Single or 
consecutive shots. 

The newspaperman’s camera, Tessar 
F:2.8 lens. Write for literature. 


Write For Nerrs About This 
Remarkable Miniature! 

Baida 
Baldaxette 

Uses regtdar Ho. 120 
or B-2 Roll-film. Wuh 
Meyer Trioplan F:2.9 
lens. With coupled 
range finder, automat- 
ic film transport, hel - ' 
ical lens mount. Self 
erecting. 

Mode! 1 — Sixteen 1^4 x 2 Y 4 pictures 

With Compur Shutter, list ^90.00, Bass 

price ■ - $62,50 

With Rapid Compur Shutter, list ^97-00. 

Bass price .. . $67.50 



Go Candid with 

WELTA- WELTI 

Xenac F:2 lens, Compur 
Rapid Shutter — 36 shots 
-dist ^79.50, At Bass . . . 

$6l50 

Same with Steinhed Cassar 
F;2.9 lens, Rapid Compur 
Shutter 

$45.00 



Send for ntv/ Free Bargaingrams; Sec. 1—16 
mm. Apparatus #224. Sec. 11-35 mm. Appa- 
ratus #226. Sec. Ill- Text Books #228. Sec. 
IV-Slill Cameras #227.Sec.V'LensM #225. 



Dept. AD, 179 W. Madison Street 
Chicago, 111. 

Camera Cross Roads of the World 


OVIft5^800,00iyiN'uSr 
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MDTIOM PICTOIE 


FILM 


16 MM 

IN 100 FOOT ROLLS 
Semi-Ortho ^^.19 ^ 

Two rolls S4.00 ^ 

Rapid Pan $Q.50 

Perfect All WcAtliei' Film ^ 

Ultra-Rapid $^.25 ^ 
Panchromatic 

Two rolls S8.00 

PRICES INaUDE PROCESSING 
Write /or FREE filni circular. 

Mail Orders Promptly Filled 

SPECIAL PRICES 

oil KEYSTONE PROJECTORS 
for 16 mm film _ 
Model A-81, 750 Wan . J48.50 
Model A-73, 500 Watt 36.50 

Model A-72, 300 Wan 29,50 

While they laatll 
Send for ciratter 

Motion and Still 
Cameras, Lenses, Etiuipnient 
at Bargain Prices 

Trade in your used equipment 

FOTOSM®? Inc. 

136-S 'West 32nd Street, N. Y. C. 


AVOID GLARE . . 

and undesirable reflection 


in your Pictures! 


USE 


Marks Polarization Plates 

Equip yourself rvith a new ‘tool’ that 
will help you ‘dig’ out better pictures 
this photographic season. Avoid ob- 
jectionable glare — undesirable reflec- 
tion in your beach, water and foliage 
shots. Eliminate the halation caused 
by these conditions. Obtain better sky 
effects— proper rendition of tone in 
color photography. Effect these im- 
provements with Marks Polarization 
Plates whose exceptional ease of per- 
formance renders them as useful to 
the amateur as they are to the pro- 
fessional. And we might add that 
Marks Polarization Plates have at- 
tained an ultimate, present-day per- 
fection and are recognized as the very 
efflcient standard by discriminating 
workers in every photographic field. 


IS mm... $5.75 25 mm... $7.75 51 mm... $11.50 
39 mm ... $12,75 51 mm ... $16.75 


KIN-O-LUX, INC. 

105 West 40th Street New York 


some of our readers. Possibly it is more use- 
ful m commercial photography, particularly 
in making pictures for a hair-dressing estalj- 
lishment, but we can see where it might be 
appropriate in the amateur world where it 
is desired to get special effects in portrai- 
ture. The lighting used in the accompanying 
illustration is, of course, obvious. A single 
spotlight was so directed from above that 
it lighted up the hair of the sitter as well 
I as the tip of her nose and a patch on her 
temple, while the rest of the subject’s face is 
outlined in silhouette against the circle of 
' light on the background. There are several 
variations of this method which may be tried 
I by those interested, the only requirement 
' being that a single light, preferably a spot- 
light, be used for illumination. 

Champlin No. 15 
! Formula 

C oincident with the puiiiication of 

Harry Champlin’s new book “Champlin 
on Fine Grain” is the announcement of the 
author’s new formula for developing fine- 
grain film— Champlin No. 15. It is obtain- 
able ready mixed in 24-otince bottles, hut 
for those who would like to know what’s in 
it, (he ingredients are as follows: 

lYater 20 minces 

Riibinol or Pyro 32 graiii.s 

Sodium Sulfite iVh ounces 

Acid Benzoic 12 grains 

Acid Salicylic 4 grains 

Acid Boric 2,5 grains 

Acid Digallic (Tannic) .... 9 grains 

Glycin % ounce 

Paraphenylenediamiiic .... % ounce 
Alcohol Iso Propyl 97 percent . 1 ounce 
Nickel and Ammonium Siillate , 10 grains 
The chemicals should be dissolved in the 
order indicated, the paraphenylcnedianiine 
: being dissolved separately in a small quan- 
j tity of water heated to about 180 degrees, 

I Fahrenheit, and tlien added to the develop- 
j er, Mr. Champlin states. “After the solution 
1 has been cooled to 70 degrees, Fahrenheit,” 
j he continues, “dissolve the nickel and am- 
^ monium sulfate in a small quantity of water 
(1 ounce) and add very slowly to the de- 
veloper.” 

Olympic Gun For 
Long Shots 

S OMETIME ago we announced in this 
department a new telephoto lens for 
the Contax camera, combining speed and 
real distance-snatching. It was the Sonnar 
F:2.8 of 180-inm. (7-inch) focal length. We 
mention it again not only because we 
wanted an excuse to publish this striking 
picture, but also to call attention to the 
unique “tripod” now being fiu'tiished for it. 
The outfit is called the “Olympic Gun” be- 
cause it was widely used by press and sports 





photographers in coveting the 01ympft*| 
games in Berlin. This is what we call liter- 
ally sliooling pictures! 

Two-Section Wood 
Tripod 

F lexibility, light -weigiu, atiraciive ; 

appearance, and moderate price ate 
combined in a new tripod called the Bee 
Bee "Wood Tiipnd, Despile its light weight, 
this tripod is ligicl, nigged, and diiialile, 
and is made of a liard, close-grained wood. 



Top of a new tripod 


It has two sections for cimveuictiee in ear- 
tying and is equipped with siilislunliiil lock- 
ing devices on lop and bottom, being also 
provided with a conveniently located and 
easily manipulated handle for lucking the 
camera onto the tripod head. , 

The Bee Bee Wood Tripod is sufficiently | 
strong to bear the weight of fairly heavy ' 
view cameras. When closed its height is 2 
feet, 7 inches, and when fully extended, 

4 feet, 7 inches. The diameter of the he^ul, 
is 354 inches, the screw handle is 8% inches 
long, and the tripod’s weiglu, 3 pounds, 14 
ounces. 

Companion Reflex 

R eflecting the increasing popularity 
of the twin-lens type of miniature re- 
flex camera, a new relatively low-priced 
outfit called the Companion, of Czechoslo- 
vakian manufacture, has just been imported 
for distribution in the United States. Both 
lenses are the same, the Meyer Trioplan 
F :2,9, and the film size is 6 by 6 cm (271 
inches square). This is considered a rather 
fast lens speed for this type of camera, 
The shiitler is of llic Compur type with 
speeds up to l/250lh second and roll film 
is used. Automatic film transport, pressure 
plate back for holding the Mm perfectly 
fiat, depth of focus scale, and attractive 
chromium appearance, constitute some ol 
the features of the Companion. 

“Popular Photography” 

T he first issue of the new photographilT 
magazine being published by Ziff- 
Davis Publishing Company, of Chicago, 
which was announced in this department 
some months hack, was published in 
under the name, “Popular Photography,” 


SCIENTIFIC AMERICAN 


LARGODREM 

The Electric Meter 
for Enlarging 


Complete with a paper 
tester, it gives you ab- 
solute control of en- 
larging exposure, mak- 
ing that step as positive 
as negative exposure. 


INSTOSCOPE 

EXPOSURE METER 

Ever-Readv 

Instant 

One-Handed 
NOW $2^ III 

Sole Leather Case 50j 

The outstanding achievement of the instoscope 
design is the compiete eiimination of any antic- 
ipated exposure reading. The instantaneous 
reading obtained is positive and definite under 
any light condition. The Instoscope can be used 
with any camera. 

PHOTO UTILITIES INC. 

10 West 33i'd St. New York 




{( /l 1 pleasure and prgfit in studying 

\ * iJu^ ^ a // Willi a Hundreds of fine 

vx camera barfjainsawoit you m this 

catalog, Cameras, Unses, en* 

^ lacBWSi supplies, etc., at moncy«^^5^|| 

1 \^ ^;;<:^avini;! Bfices. v/nle for copy now. lj|{ 

^ HURKE & JAMES, Inc, |iP 

'223 W Madison St. • Chieaqo, lllinou 


STOLEN LOST DAMAGED 

Insure your CAMERA, PROJECTOR AND 
SCIENTIFIC EQUIPMENT against ALL RISKS 


For as little fis SI. 5(1 per .SlOO ($3 50 iiilnmiutn) you 
eon tn'^uro yoiii ciimeiM, puijector nnd scieutilte equip- 
ment agalnfit ALL RISKS. Inoludes Fire, Theft, 
Burglary, Accidental Damage, eti* Also Transit 
Ri.ska Woild Wide Local Adjustors hiindle all claims. 
Why risk loss of expensive equipment when (Com- 
plete and Dependable Protection la so reasonable? 
wiiiTii;— 

R. L. MUCKLEY & CO. 

Tribune Tower, Chicago, Illinois 



copies and a cover in full color, the mag- ; 
azine contained articles of varied photo- 
graphic interest, both in the fields of still 
and motion picture photography. It is re- 
plete with helpful articles, many illustra- 
tions, and enthusiastic announcements for 
the future. We wish for it all the good luck 
in the world. 

Perspective 

T he camera being a one-eyed creature, 
we resort to every device available to 
give a three-dimensional, stereoscopic ap- 
pearance to the subject photographed, in 
order that the resulting print may be a fair 
representation of the original. In stereo- 




]^R, HERBERT MATTER, the fa- 
mous and widely traveled Swiss 
photographer, whose work has created 
quite a sensation in this country and 
abroad, writes : 

“.After a thorough-going experience with 
cameras of various types, I have come to 
place a constantly increasing reliance on 
ray trusty Rolleiflex. This camera accom- 
panies me on all my photographic jaunts 
and I can candidly say — that whether on 
pleasure or business bent, all my recent 
work has been accomplished with the aid 
of this precisely functioning and easily 
operated instrument.'' 

Rolleiflex and Rolleicord 
Cameras 

Perhaps you too would like to learn how 
Rolleiflex and Rolleicord Cameras can 
simplify your photographic problems. 
Write for literature and new reduced 
prices, or send for details on our FREE 
TRIAL OFFER. 

BURLEIGH BROOKS 

incorporated 

127 West 42 Street New York 


CAMERA BOOK 

FREE! 

Explains latest in- 
ventions, methods 


Home Movie Mak- 
ing, for fun and 
profits. Offers hun- 
dreds of amazing, 
money^saving Bar- 
gainsin stilland 
movie Cameras, 
Lenses, Pilms,etc. All 
guaranteEil. Watake 
yourold Cameraand 
equipment In 
trailel SatiB- 


"Progress” 

photography this is accomplished by two 
pictiues, the two combined, as viewed 
through a stereo viewer, permitting the 
same binocular vision as that enjoyed in 
viewing the subject itself. Two devices by j 
which we attempt to gain perspective— that | 
is, depth— are illustrated in ‘"Progress.” 
One is by means of light and shade, the 
Ollier by showing a part of a window 
tluough which tlie scene was photographed, j 

Photographing the Leaf i 

A METHOD of photographing leaves 
without using a camera was recently 
passed on to this department by 'Weather- 
man Bernard B. Whittier, of Fort Wayne, 
Ind. He explains the procedure as follows: 

“Equipment needed: A printing frame (4 
by 5 or larger) ; a light bulb of 60-watt or 
stronger; developer and hypo; and the 
leaves. Use only regular photo paper. 

“Process: Put the leaf in the printing 
frame just as the film ordinarily would be 
placed; either side of leaf is good, best 
results being had by which-ever side will 
keep leaf most smoothly against the paper. 
Lock it in, backed up by photo paper, and 
j expose quite close to the light; time will 
vary according to density of the leaf; say 
perhaps 40 seconds to two or three minutes, 
with a 60-watt light. Then develop and fix. 

“Results: Experiments and experience 
will alone guide the operator to best re- 
sults. The leaf comes out white against a 
black background, with the stems and veins 
in fine black lines. Even the cell structure 

’ h >Vl,' If"* 
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American Schcol of Photography 
Dept. 22S>A 
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§ EASTMAN 
§ KEYSTONE 
# UNIVEX 

Don’t put off for another day the thrill of 
owning a fine movie camera! Now you can 
get all your movie equipment— including 
film — on easy payment terms. Do business 
with the largest retailer dealing exclusively 
in home movie equipment. We sell nothing 
else! Most important of all— we sell either 
for cash— or on easy payment terms. Terms 
as low as 10c a day. Mail coupon for FREE 
illustrated catalogue. 

Modern Camera Exchange, Inc., N. Y. C. 


Modern Camera Exchange, Inc. AM 

1270— 6th Ave., Dept. 31, N. If. C. OMPER ’ 

Send me free catalogue describing the items check- 
ed, together with complete details of your liberal 
10c a day plan. 
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C HOOSE your favorite ... the 
“MONARCH” or the “QUEEN” 
. . . and you’re off on the 40-hour 
stretch to Bermuda! You know 
you’re a winner from the word “go” 
— for in choosing either of these 
pleasure-planned. Furness ships 
you’ve picked a true British thor- 
oughbred. You have a private bath 
with your room. You play on sport 
decks with the scope of a reversed 
field glass. You lose not a moment 
of the delightful beach life ahead, 
as you frolic in the great swimming 
pools that only lack surf to com- 
plete the illusion . . , not a whit of 
the island’s gayety as you rally 
’round handsome cocktail bars — 
sit in at the smart “nightclub” or 
dance to an orchestra that sings of 
beautiful Bermuda. 

ASK YOUR TRAPEL AGENT or Furness Bermuda 
Line, 34 Whitehall Su, Phone BOwling Green 
9-7800 or 634 Fifth A.ee., New yorh. 

Leads the Way to BERMUDA 
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DIGEST 

[Continued from page 393) 

more precise measure is needed since the 
human judge has been shown to vary in his 
judgment under different conditions within 
the same day— for that matter within the 
same hour. 

Many factors probably influence meat 
flavor — physical, chemical, and psychologi- 
cal. The texture, the degree of tenderness, 
and the juiciness of a piece of meat have 
much to do with a human judge’s reaction. 
His own experience, his physical and men- 
tal condition also have influence. It is be- 
lieved the chemical nature of the extractives 
responsible for flavor hides some of the 
secret. 

The chemistry of meat flavor is extremely 
difficult to measure since the compounds re- 
sponsible for flavors seem to be present in 
minute amounts. It has been established 
with considerable certainty that flavor car- 
riers are water soluble. They are products 
of enzyme action or of oxidation due chiefly 
to heat and are much more in evidence in 
cooked meat than in raw meat. The chem- 
ical make-up of these compounds and their 
behavior under subjection to enzyme action 
and oxidation remain to be learned. 

Blindfolded judges have found that the 
better known meats—beef, veal, pork, and 
lamb— cannot consistently be differentiated, 
and that pork and beef have the most in- 
tense flavor. Aging and ripening of meats 
have always been considered as developing 
new, and to some, more appealing flavors. 
The southern ham is a good example of this 
practice. The new flavors are apparently 
due to disintegration products of protein 
and fat brought about chiefly by enzymes. 

To Remove Skew from 
Cotton Cloth 

W ITH the increasing demand for better 
quality cotton fabrics, the textile in- 
dustry is faced with the problem of produc- 
ing uniformly straight cloth at higher 
speeds. As an important aid in meeting this 
demand, General Electric has developed a 
new photo-electric control for operating a 
cloth-straightening device which removes 
skew (deviation from straightness) from 
cotton cloth during the tentering or stretch- 


Mfototube 

AinpllfliiT 



The weft-straightening control, us- 
ing a photo-cell and light source ^ 


ing process. 'Where patterns are to be print- 
ed on a cotton fabric, it is additionally im- ‘ 
portant that the weft, or crosswise threads, J 
be square with the warp, or lengihwis^ 
threads, becaii.se figures or patterns printi'H 
on a distorted weave will themselves be d'^f- 
torted when tlie printing process is cot j 
plete. The new control, which assure^S'i' 
straighter cloth at higher speeds, also re- 
duces operator fatigue. ' 

Tlie operation of ihu new control centers ^ 
armmd two photo-cells which ate miiiinled 
over the cloth, one on each side of llio 
tentering machine. Light sou roes' tire located 
beneath the cloth and directly under the. 
photo-cells. As the chilli progresses thiongli 
the tenter, the cells receive an equal number 
of light flaslies between threads if the cloth 
is straight. If the cloth becomes skewed, 
however, one tube receives more frequent 
light flashes than ihe other. In consequence, 
the frequencies on the tubes will he unequal 
and, by means of amplifiers and a frequency 
responsive circuit, this inequality of fre- 
quencies will operate relays wbicli, ihroiigb 
a magnetic switch, control the operation 
of a straightening motor. This motor, in’ 
turn, advances or retards one edge of tlic 
cloth with resppet to tlie otlier, thereby re- 
moving die skew. 

The control is sensitive over a wide range 
of operation, Clotli speeds may vary fro® 

20 to 140 yards per minute, and the weft- 
thread count may vary from 20 per inch in 
open woven curtain material to 100 per inch 
in closely woven shirting. Seveial installa- 
tions of the new control are already in sue- 





An example of work done with the drawing-toning paper described below 


ful operation, functioning as an imptir 


This new paper is particularly useful at 


fant part of complete weft-straightening points where Ben Day effects are desired, 

equipment huill hy the Winsor & Jerauld yet the cost is considerably less. An accom- 

Maiiufacturing Company. panying illustration gives an idea of the 

I. — effects that can be obtained. 

Washing Dishes Clean 


What is it that makes one man out- 
live another— that makes one busi- 
ness outlive another— that makes a 
machine, a shoe, a wire rope, outlast 
another? 

It is the “heritage of longevity”— 
an inbred quality that clearly mani- 
fests its presence, but cannot be seen, 
or felt, or analyzed. 


T he addition of sodium tnelaphosphatc 
to the water used in dish washing nia- 
chines not only softens the water but ma- 
terially improves tlie cleanliness of the dish- 
es. A recent .study of the problem of dish 
washing at the Mellon Institute of Indus- 
trial Research has developed the fact that 
bacteria are frequently trapped in the in- 
soluble soap which deposits as a film on 
dishes washed in hard water with ordinary 
soap. The usual water softening agents (tri- 
sodium phosphate, sodium carbonate, and 
'iscwon) form precipitates with the calcium 
awd magnesium in the water, and these sim- 
ilarly trap bacteria. Although its bacteri- 
ocidal action is not great, sodium metaphos- 
phate makes dishes cleaner and freer of 
bacteria by preventing the formation of 
te(ms or precipitates with the salts present 
^in the water.— D. H. K. 


LABOR! 

J APAN has just drafted a bill to 
make an 84-hour week universal 
in Japanese industry as a means of 
improving national health, accord- 
ing to the Associated Press. It is 
noted further that a 15-hour day 
has been usual during the present 
boom in the munitions industry. 


Draw and Tone 

A new drawing paper, which provides 
halftone effects so that commercial art- 
ists and layout men in the graphic arts may 
improve greatly upon line cuts and yet get 
their engravings at line-cut cost, has re- 
cently been placed on the market. This new 
paper, called “Doubletone,” is sensitized 
with chemicals that are not visible until 
they have been “developed” by other chem- 
icals kid on wilh brush or pen. 

In using Doubletone, sketches are made 
the same as on any other drawing paper. 
Then the dark tones are brought out with 
a dark tone developer. After these are de- 
veloped, light tones are brought out by the 
k application of a light tone developer. In 
cases, the developers are blotted as 
^ast as they are applied instead of being 
permitted to dry. The result is that the 
artist can practically create a highlight 
halftone in the original drawing. In fact, 
four shades can be produced— wliite, black, 


Cheaper Lithium 

B y utilizing a new process to recover 
lithium from its ores, this valuable 
element is expected to be made more useful 
and cheaper. The most plentiful ore of 
lithium is spodumene, a complex lithium 
aluminum silicate which occurs in South 
Dakota, North Carolina, and Maine. Usually 
it is associated with other minerals and the 
new process developed by the United States 
Bureau of Mines makes its separation in 
relatively pure form quite simple. 

The process consists of heating the min- 
eral in a lime kiln which converts spodu- 
mene to a chalky white mass that crumbles 
easily to a powder without similarly affect- 
ing other minerals mixed with it. By sifting 
the resulting powder away from the larger 
particles of other minerals, a dust of the 
lithium mineral of 80 to 90 percent purity 
is obtained. In this form it is easily adapted 
to chemical treatment. The process is so 
simple that it can be carried out in small 
homemade kilns and is expected to make 
lithium compounds much cheaper and thus 
broaden their usefulness.— D. H. K. 


Staple Fiber, 
Newest in Rayon 


F 


OR years rayon was produced and used 
exclusively in the form of a bundle of 


This firm, which has enjoyed 61 
years of continuous business success, 
certainly possesses that quality which 
makes for long life. And it is but nat- 
ural that this “heritage of longevity” 
should have been imparted to its pro- 
ducts. Yellow Strand, the wire rope 
with one strand of yellow, has always 
displayed conspicuously long life un- 
der the most severe operating condi- 
tions. 

Now this same Yellow Strand is 
given the many advantages of “pre- 
forming,” a method of manufacture 
during which the wires and strands 
are permanently set to the helical 
form they occupy in the finished 
rope. This gives an already long- 
lived rope still longer life by endow- 
ing it with properties not possessed 
by any rope of standard construction. 

Yellow Strand made by this revo- 
lutionary process is called “Flex- 
Set” Preformed Yellow Strand. It is 
practically pre-broken in; marvelous- 
ly limp; easy to handle; easy to in- 
stall; highly resistant to kinking and 
fatigue. 

Contractors and road builders, 
those engaged in mining, logging, 
and in manufacturing, can profitably 
employ “Flex-Set” Preformed Yel- 
low Strand. 

BRODERICK 8C BASCOM ROPE CO. 

St. Louis 

Branches; New York, Chicago, Seattle, 
Portland, Houston, Factories: St. Louis, 
Seattle, Peoria. 

Manuiieturers oi all grades and construc- 
tions of wire rope for erery purpose 


“FLEX-SEF PREFORMED 
YELLOW STRAND 
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for Look publication. Send retiirii uuslage. 

Dept. 37 — HOUSE OF FIELD 
521 Fifth Avenue New Yotlc City 

INDUSTRIAL COURSES 

Asphalt, Cellulose, Cement, Coal 
Tar, Cosmetic, Dye, Pat, Food, Fuel, 
Gas, Glass, Glue, Gums, Heavy 
Chemical, Lacquer, Leather, Oil, Pa- 
per, Perfume, Petroleum, Pharma- 
ceutical, Pigment, Resin, Rubber, 
Soap, Steel, Sugar, Textile, Varnish, 
Water Treatment, Wax, etc Tech- 
nology. Class or mail, $10-100. 
INDUSTRIAL CONSULTANTS 

3404-6 Bating Street Philadelphia, Penna. 
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They could be .. . if you’re looking for a 
leaily worthwiiile project, violin Making has lie- 
come a fascinating new liobliy for thousands of 
enthusiastic craftsmen. Leroy Frederick Geiger’s 
.siileiidid new method, "FioHn Making Made Clear 
and Concise’’ simplifies this interesting Old World 
craft so that almost anyone, handy with tools or 
not, can, by following its simple step-by-step ex- 
planations and clear illustrations, produce a fine 
naiid-raade mstrument of good tone. This famous 
method, when first published as a feature series in 
Popular Homecraft, was called the most complete 
and authoritative ever written for the amateur 
maker. Send $2,50 and receive it on 5 day Money 
Back Approval. With your first Violin \Vood Kit 
order of $10,00 or more, your $2,50 is refunded— 
so the book, complete with full she plans, template.s, 
etc., costs you ^nothing! Write for yours Today 1 
And for Free Violin Wood Catalog. 


1 14 E. Jackson Blvd., Clikagii, III. 
j 'lUolin Makers . , . Importers . . . Pina Repairing 
I □ Setid $2. 40 L. P. Geiger Violin Making Method 
* D Send FREE Catalog ol Violin Jaakins Matetlalsi 
I u $2.56 Eiffiloseil D Send C.U.D. 

I Kame ...A. 

j AdatejB 

i Cite ... ' _ ,j... State--, tC, 
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produce rayon threads. Recently, increasing 
quantities of rayon have been appearing in 
fabrics in the form of staple; tliat i.s, shorl 
discontinuous filaments twisted together in 
* a manner similar to cotton or wool threads. 
Initiated by countries that wished to be in- 
dependent of King Cotton and Queen Wool 
—for example, Italy and Germany— the de- 
velopment has spread rapidly to all the 
larger rayon producing countries. Staple 
rayon constituted only L.fi percent of the 
world’s total rayon production lor 1930. 
It rn.se to nearly 21 percent in 1936, in spite 
of a 233 percent increase in the total layon 
produced during the same period, 
i Developed originally as a substitute fiber, 
it is rapidly carving a textile niche of its 
own. It was discovered that alone or mixed 
with cotton or wool it produces a soft, 
(luffy fabric of subdued luster having good 
strength, handling, and draping qualities. 
In blends it may be cross dyed with inter- 
esting results. Entering a market in which 
novelty, style, and surprise dominate, rayon 
slaple is proving to be a fascinaling and ef- 
fective tool in the hands of fabric designers 
and stylists. 

As a man-made fiber, its future is limited 
only by the boundaries of imagination. It 
can be produced in any size filament or 
length staple or degree of luster. For rayon 
staple to improve in quality and sirenglh 
and to he modified to meet varying require- 
ments would simply be carrying forward 
the tradition of rayon itself. 

The market price of rayon staple is ap- 
proximately one half that of coniiniioiis 
rayon. In place of the usual thread of 40 or 
100 filaments collected in a sepaiatc pack- 
age and processed separately, the staple 
thread begins with 1300 to 2000 filaments. 
Then over 100 of these are gathered into one 
“tow,” which can be either machine-cut to 
the desired staple and then processed in 
hulk form, or else processed in “tow” form 
and tiien machine-cut to staple length. Enor- 
mous productions are possible at low ma- 
chine and labor cost. 

Rayon staple is quoted at about twice the 
figure for raw cotton. However, some reduc- 
tion in production cost is still probable. A 
more complete recovery of chemicals and a 
more efficient equipment for producing 
“spinning dope” should not be far away. 
However, with the 1936 rayon staple con- 
sumption in the United Slates only 0.7 
percent that of cotton, there is no great 
rivalry between the two. Rayon has always 
assisted the sale of cotton in most markets 
and the case of rayon staple will doubtless 
be no exception. 

Ape That Ate Like Man 
Puzzles Science 

W HERE, oh where, on man’s family tree 
to hang an ape-brained creature with 
I .strangely human teeth. This problem ape 
; that ate like a man was recently thrust into 
, the scientific limelight at the International 
‘ Symposium on Early Man in Philadelphia. 
I From South Africa, where it has rested in 
1 a cave for thousands of years, the extra- 
^ ordinary skull of this ape has emerged into 
I a world that has living apes and men, but 
j not missing links like this, 
j Dr. Robert Broom, of the Transvaal Mu- 
I seum in Pretoria, reported his recent finding 
I of the skull, and displayed a cast so that Ms 
I fellow pre-historians might inspect the long, 
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ger brain capacity, and the almost huiiIS* 
mouth. 

Dr. Broom tentatively gives this ape the 
distinction of revealing a new species. It 
bears the name Australopithecus Trans- 
vaalensis Broom. It lived, he has reason to 
believe, about the middle of the Old Stone 
Age or even the latter part. And that is 
one of the most puzzling suggestions about 
it. For by that time in pre-history, men 
were no novelty on eaith. Various species 
of man had evolved and some had already 
become extinct. If this South African ape 
was on the way to human evolution, it must 
have .staited extremely late. And it never 
arrived. Dr. Broom told of unearthing the 
skull while he was searching Soiilh African 
caves in hope of solving anolher ape puzzle. 
Twelve years ago, Prof. Raymond Dart had 
announced the startling discovery of this 
othei ape, called the Taimgs ape, which he 
considered tlie long-looked-for missing liiVk^ 
and a near common ancestor ol ape and man. ' 

“As the Taimgs skull belonged to a child 
ape, four or five years old,” .said Dr. Broom, 
“this was not entirely convincing to the sci-| 
eiitific world, and it seemed necessary 
possible to get an adult specimen.” 1 

Comparing the Taimgs skull wilh llie J 
now revealed, Dr. Broom said: ■ 

“The skull is manifestly closely allied to ' 
the Taimgs ape, hut I am placing it in a 
new species because llui associated mammals 
am all different, and I think laier.”~Copy-# 
right 1937 by Srtciia: Service. 


POCKET CHANGE 

TOURING the first five months of 
the fiscal year 1936-37, the 
Treasury Department put into cir- 
culation 27,939,000 dollars’ worth 
of halves, quarters, dimes, nickels, 
and pennies— more than the total 
for the five fiscal years beginning 
1930. The biggest increase was in 
nickels of which few were produced , 
in depression years and only 1000 ** | 
dollars’ worth in 1932. 


Synthetic Resin 
Bearings 

T ravelers recently returned frurn 
Germany report the wide use of syn- 
thetic resins to form hearings of even heavy 
machinery. The point in this practice is to 
reduce the necessity for importing into Ger- 
many metals customarily used in babbit and 
bronze bearings. Synthetic resin bearings 
can be lubricated with water instead of oil 
and are said to be giving satisfactory service 
under a wide variety of conditions of loads 
and speeds.—/). H. K. 

Science Promotes Peace 
Not War 

S CIENCE, instead of promoting war, aclcr- 
ally holds the key to the ultimate solu- 
tion of the pioblem of peace, Dr. C. C,. 
Furnas, Yale professor of chemical en|i^ 
neering and author of “The Next Hundred' 
Years,” recently told the American Insti: 
tute in New York, notes Science Service. 

“It takes a long-time view to believe this," 
he explained, “hut it is true even if slow.” 
Some fpp1 that science ta mf.w1v - 
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Manor grounds, golf on tourna- 
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fishing. The comfortable Inn offers 
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a round of entertainment, Dancing, 
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these well-organized activities. 
Rates are reasonable — from $5.00 
per person Including meals. Write 
for illustrated booklet to 
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strument of suicide because of its contribu- 
tion to the deadliness of war, he said. The 
mob-stirring abilities of super-nationalistic 
maniacs do not seem to him to be depend- 
ent in any way upon the effectiveness of sci- 
ence. They can act more quickly than they 
used to but they will he eliminated more 
quickly too. 

“Modern war with its destructive poten- 
tialities IS no more destructive of life than 
I the old fashioned kind— with its attendant 
! pestilence,” Dr. Furnas continued, “The 
Thirty Years War with the crudest of 
weapons succeeded in laying waste north- 
ern Europe and directly causing the death 
of liehveen eight and twelve million persons, 
more through starvation and pestilence than 
combat, A race bent on suicide will turn 
the trick if it ha.s to resort entirely to Slone 
’ axes. j 

“Modern equipment increases the speed 
of the reaction but doesn’t change the final i 
result. Science further holds this important 
I ace — it has the ability to reduce economic 1 
pressure because productivity per man, per | 
acre, per hour, per anything is rapidly in- [ 
creasing; hence in the long run there will I 
' he a gradual diminution of economic press- 
ure in certain groups. Since Germany can 
and is making nitrate fertdizers from the i 
air, artificial luhber from limestone and I 
coke, motor fuels from coal, time is less 1 
high-pressure demand lor these commodities 
than there would otherwise he. The demands 
of peoples are gradually being limited to a 
few ha.sic commodities such as coal, iron, 
lumber, cotton, and potasli. It simplifies the 
picture of international relations and de- 
mands, hence raises Itopes of peaceful solu- 
I lions, 

“Economic pressure is one, if not almost 
tlie sole fundamental cause of war. It is only 
through the application of science that we 
can hope to have a universal standard of 
living bigh enough to ease this pressure 
which is the virus of the greatest mental 
disease of the world.” 

Dr. Furnas said that science and tech- 
nology are taking us toward a longer and 
Letter life and doing it relatively swiftly. If 
the world can for a short while keep the 
super-patriots from cutting the jugular vein 
of civilization, he believes we shall find ap- 
plied science leading us into the wide roll- 
ing sea of the good life. 

“Only the most rabid optimist could say 
that life is yet ‘good' for the average man,” : 
he said, “but give us time and it will be. i 
The critics of science are impatient. The 
scientists are just beginning to get steam 
up. With the help of tlie crowd, or perhaps 
in spite of it, they will soon begin going 
places.” 

Fish Research Project I 

UjTHE first co-operative research project | 
X in the management of fish in the United 
States has recently been initiated at the 
University ol Michigan by the American 
Wildlife Institute of Washington, D. C., ac- 
cording to a recent communication from this 
Institute. This project is under the super- 
vision of Dr. Carl L. Hubbs, Curator of 
Fishes of the Museum of Zoology, University \ 
of Michigan, and a member ol the Technical 
Committee of the American Wildlife Insti- 
tute. 

Karl F. Lagler, graduate of the University 
of Rochester, is in charge of the work which | 
will undertake a study of the enemies of 
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File it and Find it 


Do you wisK lo preserve your loose 
record sheets of volue, prevent them 


quick ready reference and always in 
good condition? 


Many have chosen the Common 


Sense Binder for this purpose 


production of game fish for anglers. This 
study will devote most of its time to the 
enemies of trout. 

Predation of one wild species on another 
is a subject of great controversy. The pres- 
ent project is designed to find out positively, 
in a thoroughly scientific manner, unbiased 
by prejudice or predilection, just what ene- 
mies are serious factors in the lives of trout 
and wbat is their effect, for good or bad. 
Further, where the influence of certain trout 
enemies is found to be bad, it will attempt 
to ascertain deterrent measures without re- 
sorting to killing. 

The striped bass is the subject of another 
study being undertaken under the American 
Wildlife Institute’s program at Yale Univer- 
sity, under the direction of Daniel Merri- 
man. This bass is of great importance as 
both a commercial and a game fish on the 
Atlantic coast and on the Pacific where it 
was introduced from the eastern seaboard 
many years ago. Uncontrolled take has re- 
duced this fish alarmingly and the present 
study is being undertaken to determine 
means of restoring and maintaining tliis 
valuable species, in more nearly adequate 
numbers. 


HOUSEHOLD HIKER 

^HE average housewife walks 
Some five miles daily in the pur- 
suit of her household duties, says 
Food Industries, adding: "Probably 
at least two miles is in pursuit of a 
cart opener.” 


' ' 

sociation, using a standard Gorton dupli- 
cating machine. The machine engraved all 
300 characters within a circle .005 of an 
inch in diameter, about twice the diameter 
of a human hair, or equivalent to the point 
of a rather dull pin. A pantograph arrange- 
ment was used, by whicli the piayer, which 
had previously been printed within a circle 
about two inches in diameter, was dupli- 
cated in these microscopic proportions. 

These machines are used indiisuially for 
reproducing dies, molds, and the like. 

Mineral Sticks Its 
“Finger in the Dike” 

A SCIENTIFIC mineral counterpart of 
the legendary Dutch boy who stuck his 
finger in the dike and saved the Netherlands 
from disaster, was described at a meeting jp 
New York of the American Institute oL 
Mining and Metallurgical Engineers. En- 
gineers are already using the mineral to 
seal dams and the walls of reservoirs, de- 
clares Science Sertiice, and the possibilities 
of use in levees along the Mississippi andi 
Ohio Rivers cannot be disregarded. | 
The scaling mineral is known as henJ 
tonite, a form of clay, which has the curioi 
property of absorbing from three to sevei, 
tirae.s its volume of water and expanding 
to more than six times its original volume. 

Oliver Bowles, U. S. Bureau of Mines, 
and chairman of the Institute’s Industrial 
Minerals Division, told liow a soupy mud is 
made of bentonite and forced, under pres- 
sure, into sand or gravel beds. 

The slurry, as tlie engineers call it, coats 


Machine Engrayes 300 
Legible Characters in 
. 005 " Circle 

E very few years we read in the daily 
press about the remarkable feat of 
some engraver who has inscribed by hand 
the Lord’s Prayer on the head of a pin. 
Now a machine comes along which far 
eclipses this achievement, and demonstrates 
beyond question the superiority of the ma- 
chine over hand craftsmanship, by engrav- 
ing the prayer on a pin point. 

The feat was accomplished at the plant 
of the George Gorton Machine Company 
at Racine, Wisconsin, at the suggestion of 
the National Machine Tool Builders’ As- 


Your shaots can be bound neatiy and 
compactly In handy book form in fhe 
Common Sense Binder (and if so desired 
sheets can be taken out again). A single 
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up to 500 sheets. 
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thicker than the bulk of sheets inserted, 
economical in storage space, no outside 
metal parts. 

Insertion of sheets fakes only a few 
seconds. 
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postpaid in United States for $1.00. 
Money refunded if not satisfied, 

We carry SO slock slyer to bind sheets from 
pocket ske to newspaper size 

ASA L SHIPMAN'S SONS 

Estabushep 1837 

100 Chambets St. New York, N. Y. 


Above; The machine with which ex- 
tremely fine engraving is done. Be- 
low: Enlargement of engraving in 
a .005 inch circle. At left: Close- 
up view of the engraving point and 
the microscope through which the 
progress of the work is followed 
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Interior of the fully automatic Diesel water-pumping station 


he grains of sand or gravel, fills the voids 
tween them and makes the whole mass 
ater-tight even under high pressure. When 
;; occurs, the bentonite shrinks and 
’■ ngs tightly to the sand or gravel. But as 
! )on as leakage occurs the bentonite takes 
^ap the water, swells again and reseals the 
hentire mass. 


the automatic controls have released the en- 
gineer for other duties and consequently ef- 
fected a considerable savings in operating 
costs. 

The plant not only maintains automatical- 
ly the desired pressure differential in the 
pumping system, but supplies as a by-prod- 
uct all the heat required to maintain the 
pumping station temperature at 70 degrees. 


KILLERS 

^ROWNED hawk-eagles, large 
birds of the South African for- 
est, are big, heavy, ferocious; their 
very appearance inspires terror. A 
favorite prey is monkeys; simian 
skulls frequently litter the ground 
beneath their nests. They kill with 
a sudden blow of their large feet. 


^msT Automatic Diesel 
Pumping Station 


O N December 7, 1936, the Municipal 
Pumping Station at North Easton, 
‘Massachusetts, completed its first full year 
cf operation with power supplied entirely 
by Diesel engines. This station was the first 
in the country to have a fully automatic. 
Diesel-driven centrifugal water pumping 


unit. 

The unit consists of a 600 g.p.m. Aldrich 
centrifugal pump directly connected to a 
six-cylinder Hercules Diesel engine, oper- 
ating at 1400 r.p.m. 

The results of the first year’s operation 
proved the complete satisfaction of Diesel 
power for pumping station installations. Ac- 
cording to George B. Bailey of The Thermal 
Engineering Company, which made the in- 
stallation, the Diesel engine has required 
a minimum of maintenance expenditure 
while operating over a period of more than 
' 1800 hours, and starting and stopping six to 
eight times daily. With a fuel cost of SVi 
cents per gallon, the Diesel unit operates at 
SfCost equivalent to electric power at less 
uian one-half cent per kilowatt hour. 

The automatic feature of the plant is a 
decided step forward in Diesel engine water 
pumping. Prior to the development of the 
special automatic control equipment the 
continual presence of an attending engineer 


Humidity Changes 
Knock Values 

V ARIATIONS in the humidity of the air 
fed to carbureters of test engines ap- 
parently cause wide differences in the anti- 
knock rating of the fuel tested. The im- 
proved performance of automobile engines 
at night and in foggy weather when humid- 
ity is high has been noticed by most auto- 
mobile drivers. Recent investigations have 
shown, however, that humidity affects the 
performance of different fuels quite differ- 
ently, so that unless tests are made with 
a constant humidity in the air they may 
show a variation of several units in the 
octane number of the fuel. — D. H. K. 

Ingenious Rubber 
Thread Process 

A new process for making elastic rubber 
thread from latex has been developed 
and put into commercial use. Heretofore, 
such thread has been made by forcing latex 
through an orifice and coagulating the fila- 
ments in a chemical bath, whereas the new 
process employs neither orifice nor bath, 
but forms the thread by picking up the latex 
in grooves on a heated cylinder. 

The grooves are carried on continuous 
ridges, so placed that, as the cylinder ro- 
tates, the grooves contact the latex in a 
constant level tank disposed below the cylin- 
der, The grooves are filled by the surface 
tension of the latex and capiRaiy attraction, 
and the filament so formed is dried by the 
heat of the cylinder. After a 270-degree 
rotation of the cylinder, the thread is strip- 
ped off, passed through a dusting bath and 
wound on a spool. The product of this 
process is known under the registered trade- 
mark "Filatex.” 

Claims made for this process are that it 
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that it does away with coagulating baths and 
requires less manipulation of the latex, thus 
leaving its natural stiength unimpaired. 

Since the commercialization of this proc- 
ess, still another method has appeared. It 
is Italian in origin and calls for flowing the 
latex into grooves etched in the surface of 
a heated cylinder from a super-imposed tank, 
then stripping by means of a roller, and 
finally passing the thread through a liot wa- 
tei bath and drying chamber befoie wind- 
ing. 


STEEL 

CCIENTIFIC improvements in 
alloys and rust preventives have 
given us steels that last twice as 
long as they did 50 years ago. 


Queer Livelihoods 

T he Census Bureau’s manual of occupa- 
tions lists about 25,000 ways of earning 
a living, but it overlooks mattress walkers, 
says the Associated Press. 

Dr. Vergil Reed, acting director of the 
Inireau, vouched, however, for this exclusive 
group. 

He said that there are at least 100 profes- 
sional mattress walkers in the country, earn- 
ing their way walking the kinks out of mat- 
tresses. They stamp extra bard on hard 
spots, he said, and put the new mattress into 
a flat, even stale. 

Even Dr. Reed didn’t know the duties 
attendant on some of the obscure occupa- 
tions the manual lists. 

Some which pique the imagination are 
“bogeyman," who works in glass factories: 
“secret hand,’’ who adds a note of chill 
mystery to the rubber industry; the “fat 
man,” connected with the printing business, 
and “tooth knocker out,” who helps in meat 
packing houses. 

Stickers-up, said the expert, pile pottery 
over the fire; spooners clean out holes for 
dynamite in coal mines; speeders run a 
species of textile spinning frame; neckers 
do about wlml one might expect, to sweaters 
in knitting mills; knifers-up have a place in 
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Knockers-down, off, and out, and crack- 
ers-off and open, earn livings in glass fac- 
tories. 


Airplane Kite 

M uch of the original research that led 
to the development of the airplane 
was done with the aid of kites. Airplane 
development since then has gone far; the 
child has outgrown the parent, and kites 
have not kept pace. It is interesting to note, 
therefore, that a kite has now been devel- 
oped which not only simulates the airplane 
in appearance hut also performs many of 
the stunts that an airplane 'can do in the 
air. 

Those who have seen the Trevor Wonder- 
plane in the air say that at a moderate height 
it is mistaken by observers, for an airplane 
which, strangely enough, seems to remain 
practically stationary. By simple manipula- 
tion of the restraining cord, it will perform 
loops, barrel rolls, nose-dives, and side-slips. 

Two models of this plane, one SfiVa inches 
across the wings, and the other 46 inches, 

rnme in knnek-dnwn form TPudv m be aa. 



A kite — not an airplane 

semljled by the amateur. The plane-kite can 
lie flown in fields that are loo small for ordi- 
nary model flights, since it does not leqiiire 
a large space for take-off. 


Vitamin D in 
Menhaden Oil 

C OD-LIVER and other oils ol high vita- 
min content have become expensive as 
constituents of poultry feeds. In the searclii 
for cheaper oils to be given chickens it hajf 
lieen found that the oil pressed from me| 
haden, a fish caught in large quantities , 
our Atlantic seaboard, has a high vitamin 
potency. Menhaden oil, which is used 
the manufacture of certain paints and va| 
nishes, is consideraljly cheaper tlian coo 
liver and sardine oils for poultry feeding^:'' 
purposes, Strangely enough, yming fish of ' 
low oil content yield a belter grade of oil 
than fat, full-grown llsh. 


If Gory Finoeunails 
Annoy You 

B ecause daylight is white light, man 
has a prejudice against colors such as 
sodium’s yellow. Yet they are sometimes 
useful. One illuminating engineer installed 
a sodium lamp in his office. His secretary 
at .first emphatically disliked the efface- 
raent of colors other tlian yellow. But she , 
became accustomed to it. The engineer saf#‘ 
that red on the secrelary’.s fingernails did/ 
not look half so had as it did under ordinary,* 
light,— Science Seivirc. 


Paper from Straw m 

S o successful has been the manufacture 
of pulp and paper from wheat straff, 
using chlorine as the pulping agent (Po- 
milio process) , that the plant now in opet- 
ation in south Italy is to Ire enlarged lo 
supply 150 tons per day of pulp. This is 
more than % of the total paper consumptioi 
of that country and is part of the plan beinj 
pursued to make Italy independent of in- 
ports.— D. H. K. 


Woodman Spare That 
Tree— With Rubber 

O NE of the-most interesting examples d; 

the skill and ingenuity employed 
the art of tree surgery is the project noff||‘, 
progress at “Monlicello,” famous Virgijfr*’ 
home of Thomas Jefferson, which is rasiEJ 
tained by the Thomas Jefferson Meraoii^' 
Foundation as a national shrine. Surrouini' 
ing the house are a group of beautiful trees 
which, it is said, this great statesman plapk 
ed with his own hands. Now over a centujf > 
old, many qf them are rapidly deteriorating 
ithA rnt Xiflieamhft ih'" "nniiitiim^iUlA 
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tfWHAT STRANGE 
I POWERS 

^ Did The Ancients Possess? 

A TT^HERE was ihe source of knowledge \ 
^3 * * Uwj made ii possvbk for the andtnts \ 
^ to perform miracles’ These wise men of the I 
s past knew tlie mysteries of life and personal I 
S power This wisdom is not lost— it is with- / 
a held from the masses. It is offered freely j 
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I for/rcesealedbook, AddressiSmbeM Y A / 

I HU ROSICRUCIANS 

I Sanjose (AMORC) California \ 


1 SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

Established 1900 

773 SA Garson Ave. Rochester, N. V. 
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form of tree surgery is used which employs 
rubber for sealing the cavities after they 
have been thoroughly scraped of all decayed 
wood. 

Not satisfied with the materials generally 
accepted for this service, George Van 
Yahres, well-known eastern tree surgeon, 
began a search several years ago for one 
which would be more adaptable to nature’s 
requirements. He reasoned, and logically so, 
that the ideal material should be one which 
most nearly simulated wood. Why not use a 
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IT plaiiia anmijoK Cortinaplionf SHORT-CUT WAY 
to Ht4rt Bpeakinff tt AT ONCE* Be a two-language 
^ poraon Head foreign books Rtall\ enjoy traveL 
[} *HJN to learn qiiioI.1v. cueily at home, m anare 
time this nitunl “learn-by-listening” wui 
Write todny fur free bouk— The Cortinaphone 
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Cortina Academy. Dept. 156, lOS West 40th Street. N. Y. C. 



Ual.mtc as above witb 1-50, 2-lQ; 1-5 and 3-2 

Eiani vvensbts, base Ofi" x 3'li" $1 73. Catalns nitli 
3000 illustrations of labunitory apparatus sent for 5llc, 
CatuloB listms 10,000 clieniicals, druas. flarars, etc. 
ami 171)0 scieotilic boolts sent for 23c Wliolesale 
Trice List lOOIl ill lOc 

LABORATORY MATERIALS COMPANY 
037 East 7lsl St. Chicago lUinals 


Experimental and Model Work 

Fine Instiuments and Fine JIachinerr 
Inventions Developed 
Special Tools, Dies, Geai Cutting, Etc 

HENRY ZUHR, Inc., 187 Lafayette St., N. Y. C. 

WAWTFn mentocasts&ioc 
( II iill 1 LU novelties, toy autos 

ASH TRAYS, ETC. for old Ltablished Firm 

Can be done in any spare ratim, basement or 
garage and no experience necessary. A rare op- 
portunity to devote your spare or full time to 
profitable work. Apply only if you mean strict- 
ly business, stating age and space available 

, Metal Cast Products Co., Dept. S 

1696 Boston Road New York, N. Y. 
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saws, sharpens, engraves. ^ 

Get fl Demonstration 

atHardware.Dept Stores, »,A/.yvv\/vv\AjVVVV' 
Tool Dealers or order on V « . rPAFTSMAN 
lODayMo^y-BackTrial. i yiauf 

$10.75and up postpaid 3 > f *2; 

Aecessiyies Free DeLuxe / aae."Baaywurkinirplansrarniok- 
Model $13.50, with O Ac- J many interestingr and unusual 
cessones. Catalog Free. ^ 'projocta 2Se, Btampa or cum 
CHICAGO WHEEL&MFG.COJll)lW.Motlfi)'d SI., Dept. E, Chicago 


The Apex Slide Rule 


the same hcales ad the Midget described 
inoiiriorrneradainS A Theilhisttntion 
ahowfi a fuli-suc portion of the scales Any- 
DUG Mkh weik eye-flisht ciiti easily use 
thia rule Uniloubtcdly the greatest flide 
rule \Rl\ifi on tho present market Oniei 
one tfiday Money rerunded u* you orenot 
satiifiod. Pmo. with InstrnctiouB, $jOO, 
Cash or C 0 D. Circulnrs free, 

Gilson Slide Rule Co.f Stuart, Fla. 

Slide Rule il/akrrj iinw iff! J 
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S0Kruite^~~ea4y tBtms— lOca day. Free 

International Typewriter Exch., 


iU^. Limitea aoppiy. 
23l W. Monroe St. 
fiept. 698eChicafiO 


) INDIAN REUCS-DEN CURIOS 

Prehistoric Stone Relics, Mod- 
ern Indian Beadwork and , 
Trappings, Navajo Rugs, An- 
tique Firearms, Weapons, Min- 
erals, Fossils, Coins, Lists 10c. 

N. E. CARTER Elkhorn, Wisconsin 


Major tree repair, using rubber I 

product derived directly from trees? His first | 
experiments were with cork. Although pos- j 
sessing most of the desired qualities, it was 
soon found that this material had to be 
specially waterproofed and treated to with- 
stand the elements, insects, and birds. The 
added expense made the use of this material 
impractical in many cases. Air. Van Yahres 
then started experiments with another prod 
net which comes from trees— rubber. A few 
test installations convinced him he was on 
the right track. He then submitted his prob- 
I lem to development engineers of The B. F. 

I Goodrich Company, who supplied him a lub- 
' her specially compounded to withstand con- 
j tinuous flexing, long exposure to sunlight, 
and extreme temperature changes. 

This special rubber is made up in strips 
about N/a inches wide by Wi inches thick. 
After the decay has been removed from the 
tree, the cavity is walled up with these rub- 
ber strips in much the same manner as 
bricks are laid. The strips are cut so that 
their length is slightly greater than the width 
of the cavity. This is done so that the ends of 
the strip will compress against the sides of 
the cavity to give an absolutely tight seal. 
One strip is laid upon another, each being 
j cut so that it will exactly fit the contour of 
the cavity. As the wall of rubber is built 
up, the remainder of the space back of it is 
filled with a cementitious mixture designed 
to absorb all moisture and not shrink. The 
inside surface of the strips contains a series 
of small doable dovetails which are em- 
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At LINCOLN 

Avhtioit dcrmadiiig Irauu’d men 50 more Lvnuoln graij- 
untP3 take rosiiontnklo positwaii with Ifidiiie iiiiition coin- 
noniue This iJoi-erninent Iwiroifd arbol uill tram mu. fur 
Government litenne ah Pilot or Airplnne Mrclmnu’ imd AMHt 
FOG 111 locitiiiJt poiitinn ivhtn (lutlilk'd Airline rilola set up 
IQ $70(1 a mouth. Other Pilot .lUtl MahnnicV powtwna uka 
niiv bie, Write today fur tonipleW mforniutiuri. 

LINCOLN AIRPLANE & FLYING SCHOOL 
372 Aircraft Bldg. Lincoln, Nebraska 




GEARS 

In Stock— Imnciiiate Delivery 

Ouarfi Bpcrcl reUucera ^prockata, thrust 
bciirmBS. tlexibln ((rii;ilin£8i puHeye, oto. A 
(.oniiilcLu lirio ls Liirrioil m out Chieaco stock. 
Cun lUaqaotGoiifinDLMiilsoursafnnv kind 
bead us >oPr blue prints end iiiquirieH. 

Write for Catalog No. 2D 

CHICAGO GEAR WORKS. 
763-T73 W. Jackson Blvd., CHICAGO, III. 


J These iiisttuments are made 
aMW lMin several sizes, ^'o loose 
parts, each unit in complete 
with a board and transparent 
graduated drawing attachment. 
Bronae Be.irings for accuracy. 
Get 1937 Literature. 

5212 Euclid Avenue 
Cleveland. Dtiiu 
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^^Works Ofl AnySlorap Battery 
^^or Ordinary Light Socket. . I 


ns 

This New Electric Arc Welder is jT 
madepcf&sibleby the invention ol Seg 
^ alowvoltagecarboru Auto bat- 
n tones may be used without re- m 
. I moving from car. Uses aboul iffin iii i ■■■■ niaiWiwi 
same current as four headlight bulbs. Can be 
fjk used on electric light socket by using a Trindl 
’^SkConverterin place of battery. Broken parts 
fA areSlMPLY MELTED TOGETHER by the 
white HOT electric arc. in Just a few sec- 
V\i^ ends. Produces about 7,000 decrees heat. 


onas. rroQuuea iiuuui. i, 

Hottest Flame Known 

MELTS iron and steel in- 


r^nutlCSl rioilli; fxiiunif aftB-ftiiiaift 

.^MELTS iron and steel in- ANf ilTR 
Btantly Welds hnders, ra- n U !■ Is I U 
A diators, holes in bodies and Men-wUheara tp 


a \,k OTilkcanSjtankaandbrazea sell TnechanUa, 
•\V\' broken eastings. Works on repairmen and 
MUX anythirg— Iron, steel, cop- farmers, facto- 
per. brass, tin or (nilvanized ries , radio and 
^ metal. Permanent repairs battery shops. 
^ made for almost nothing, Five imnute de* 
^ Used by factories in many rnon atratlon 
^operations.posltivemoney makessales. Up 
backguorantee byrespon- tol6fl7o Profit. 
»}bleflrm.Sendforitnow. writo TODAY 
TRINDLPRODUCTS U ■ .1 
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INVENTORS 

Write for these Booiis 


G an you answer these questions: How do the 
Patent Laws protect an Inventor? What is the 
first simple step to talte to establish a claim to an 
Invenlion’ What Iviiici of a sketch or drawing l.s 
needed? When Is a model needed? What can an 

imtntor ilo to seme finmicinl assistance? What can lie 
patentett? ITnw can a man go about selling an inventlmi? 
These and many oilier points are covered In the two liixika 
shown line lioth of them arc jouia for the asking 



HOW WE HELP 
INVENTORS 

For tliirty-seren years, 11 
Iiiis been our business to 
help Imentors; lo assist 
them In securing all the 
protection to wfilili they aro 
entitled. We tell you how 
to avoid pitfalls. We en- 
deavor to keep eipetiso 
at a minimum and ar- 
range deferred payments 
when needed The facts In 
these books can he worth 
mmii to the man with a 
prartlcal. useful, salable 
invention. Write us a 
card or use the haiulj 
cnupon Copies will he 
sent with out eorapliMienta. 

BB VI CTOO J. m 

tmMS&w. 


VICTOR J. EVANS & CO., ! 

Reaistcred Patent Attorneys, i 

237-G Victor Buildiim, i 

Washington, D, C. | 

.Send at once a free ropy of ytiur biioli, "P.itcnt ( 
Prutertiriri ” ami yuur Micclul Iniultlet of ".Sugges- I 
tiniis on When and IIuw to .Soil an Invwilloii '' I 

Name . . | 

Street and Kti | 

City or Town . 1 



bility of their pulling away from the filling. 

The use of rubber is said to offer many 
advantages. It provides a simple but per- 
manent seal against air, moisture, and in- 
sects. The great flexibility of the material 
enables it to sway and twist with the tree 
without cracking, and permits natural 
growth of the bark over the filled area. 
Appearance is improved, also, as the color 
of the rubber is in harmony with that of 
the tree. 


WAGES 


^HE American steel industry pays 
wages that arc from 120 percent 
to 650 percent above the average 
in foreign steel miffs. 


Comprehending the 
Significance of Science 

R ecognition is growing that the his- 
tory of science is one of the essential 
cultural disciplines. Courses in the subject 
are given at our important engineering 
schools and at several of the older univer- 
sities which have long been strongholds of 
classicism. Scholarly books have begun to 
appear, and more popular books which un- 
roll the drama of man’s eternal quest for 
the truth and his persistent effort to turn to 
!us perpetual advantage the new things 
which he has learned. These books are 
fascinating reading for any but sluggish 
minds: they appeal alike to the student of 
philosophy and to the lover of detective 
stories. Research is a high adventure. — 
Industrial Bulletin of Arthur D. Little, Inc. 


OBLONG ROOTS? 

Tills Is an algebraic square : 


Most Powerful Motor 
Siren 


(u— 3)==:(u— 3) (u— 3)=u— Cu-f-3 
This Is an algebraic square root • 
\/u=-6u-t-9=v't+(u— 3)]2 or v'[-(u-3)P= 
-r (u— 3) or — (u— 3) 

Tills Is an algebraic oblong : 

(u— 3) (u— 2)=uS— Su+B 

T liis is an liyii ottietlcal algeb raic oblong root . 

■'^u---riu+li=-^(u~3) (u— 2) = (u — 3) or (u— 2) 

That liypothetical formula merely Illustrates tlie 
analogy of the Idea "oblong root” to the Idea 
"siinare root" ; the furnuila does nut define a deter- 
minate algebraic operation. 


♦ ♦ » 


Squares and square root.s are equivalent to alge- 
braic rotations In the plane of coniples numbers. 

The iilane of conijiles numbers floats in tlie space 
of bifoliate numbers. 

Oblong powers and oblong roots, which are in- 
determinate operations in complex numbers, be- 
come determinate operations In bifoliate numbers 
and are equivalent to pulyaritlmiic (noiialgebraic) 
rotations in the space of bifoliate numbers. 


» * * 


This is a polyarithralo oblong power ; 
(U-3&2) '1= iu— 3&2) (U-2&3) =u2-.-iu-f G 


Th is is a po lyar lthmlc oblo ng root ; 
Vu~riu-l-G=v'(u--3&2) ? or 
(U-3&2) or (u— 2&3) 


i^lu— 2&3) •> = 


* * * 

This simple application of polyarlthmlc roots to 
the formal solution of quadratic algebraic equa- 
tions may be extended to equations of higher de- 
grees which are incapable of solution by means of 
the usual algebraic roots. This thesis Is developed 
by Robert A. Philip in three monographs : 


A MOTOR siren which can be heard 
distinctly at a distance of eight kilo- 
meters (five miles approximately), and 
which is almost unbearable for people 
within a radius of .50 meters (164 feet) , has 
been invented by Harald Ekman, a Stock- 
holm engineer. Mr. Ekman has several other 
inventions to his credit, among them an 
automatic fire alarm system and a fire pro- 
tection system using thermo-contacts, which 
are now manufactured by the L. M. Ericsson 
Telephone Company. 

The new siren has proved to be 14 times 
stronger than any other previously con- 
structed, and is estimated to be able to 
awaken a person sleeping within half a 
kilometer’s radius. Experts consider that the 
Ekman siren solves the problem of giving 
effective alarm in case of air raids. 

Tests have been carried out both in 
Sweden and in other countries. Competing 
against the noise of London traffic at a 
time when there was a wind of 10 meters 
(approximately 33 feet) a second, the sound 
of the siren was found to be audible at a 
distance of approximately five miles. — 
Holger Lundbergk, 

Heavy Hydrogen by 
Simplified Method 


MUtTIFOUIATE NUMBERS Price one dollar 

MUUTIFOLIATE SUBSTITUTIONS , ...Price one dollar 
WULTIFOLIATE RAOlOALS.... Price ene dollar 


IDS Washington St. 


THE MONOGRAPHIC PRESS 
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U SING electrolysis in an apparatus con- 
structed entirely of glass parts, research 
physicists of the Westinghouse Lamp Com- 
pany have devised a simplified method of 



New electrolytic apparatus with 
which heavy hydrogen is produced 


ter to use in getting a supply of neutrons 
for the study of nuclear physics. 

Outstanding features of the method are 
its simplicity and economy of operation. It 
requires only a small amount of heavy wa- 
ter, from three to five cubic centimeters, 
resulting in small waste, and a minimum of 
attention after operation begins. As seen 
in the accompanying illustration, the ap- 
paratus occupies a small space in the lali- 
oralury. 


FAGS 

A LTHOUGH nine billion fewer 
cigarettes were manufactured 
in 1933 than in 1929, production 
jumped in 1934 to a point totalling 
six billion more than were manu- 
factured in 1929. Growth since then 
has been continued and steady. 


Fuel Gas from Pulp 
Waste 

F uel gas equivalent in heating value to 
approximately 400 pounds of coal can 
be obtained by the anaerobic (without air) 
fermentation of the waste liquor produced 
in the manufacture of each ton of paper , 
pulp in a sulfite mill. This fuel gas can be 
obtained as a valuable by-product in the 
treatment of sulfite waste liquor to prevent 
pollution of streams. After fermentation, the 
liquor contains only lignin and can be 
dumped into streams without causing dan- 
gerous pollution. — D. H. K. 

Ceramic Laboratory 
Table Top Material 

E xperience has shown that the mate- 
rials commonly used in making labora- 
tory table tops do not iniierently fulfill in 
the highest degree the exacting require- 
ments of such service. Wood, for example, 
is not fireproof; repeated applications oi ; 
protective finishes are required in order that , 
it may withstand chemical action. Asbestos, 
in any of its forms, is fireproof but it must 
have special fabrication to provide adequate 
strength and acid-resistance. Soapstone, one 
of the most generally used materials, doe 
not long retain its smoothness and pleasin,, 
appearance because it is relatively soft am 
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:d heating. Vitrified tile is used in many 
, iboratories but, because it is produced in 
^ jmall sections, tops made from it have 
many dirt-collecting joints; it is difficult 
with tile to attain even a relatively smooth 
'll face. 

These considerations led to the thought 
tt it might be possible to find a material 
at would have none of these disadvantages, 
xperimental work at Mellon Institute ex- 
ending over a period of years resulted in 
he production of a porous, non-warping 
leraniic body that is impregnated with bi- 
tuminous substances and then heated under 
■pecial conditions to form coke in the pores. 
'Jnusually high resistance to thermal shock 
s imparted to the material because artificial 
irdierite, a mineral that has a very low 
'ermal expansion, is used in making up the 
ramie body. 

Thus there was produced a material that 
I an he polished to velvety smoothness, pos- 
sessing sufficient hardness to resist scratch- 
ing and abrasion, ample structural and im- 
pact strength, denseness that prevents ab- 
rption of liquids, resistance to solvent 
L ;tion and chemical attack, and the ability 
I'' withstand perfectly the effect of rapid 
lating and cooling. In other words, 
Semite,” as it has been called, has none of 
. ue disadvantages of the commonly-used 
^ . able top materials. 

Auto Bulb “Blackening 
Detector’" 

T he silent and oft-unheeded blackening 
warning that headlight bulbs serve be- 
fore burning out, and which if unheeded 
leaves the motorist with a one-eyed car, 
. may now be readily interpreted by means 



Good Bad 


of an implement developed by the Incan- 
descent Lamp Department of General Elec- 
tric Company at Nela Park, Cleveland, 
Ohio. , 

The bulb-blackening detector is a small 
■eceptacle of molded plastic material into 
which the bulb to be tested is filled and 
-lowly rotated. The white background of 
he receptacle shows up any blackened por- 
• ions of the bulb in bold contrast. Severe 
ilackening is a certain indication that the 
nilb is rapidly approaching burn-out. 


lONTROLLING SuNBURN 

',jiyUMEROUS products now being mar- 
U 1 keted prevent dangerous sunburn from 
'hummer or winter exposure, but at the same 
■* ime also prevent healthful tanning of the 
'iin. These treatments take the form of 
cmical compounds, usually complex sali- 
cvlates, included in a lotion or cream ap- 
Tj'ded to the skin. A recent advance in this 

„ i iin 1 ii.i ,hi. . . M 


thetic compound to be used in this way 
which has a selective filtering action on the 
ultra-violet rays of sunlight. A layer as thin 
as 1 /300 of an inch of preparations contain- 
ing 3 percent of the new synthetic prevents 
injurious sunburn and at the same time 
allows enough ultra-violet to pass to create 
a healthy tan and to produce vitamin D in 
the skin. By combining the new compound 
with methyl or benzyl salicylate, the qual- 
ity as well as the quantity of the healthful 
and harmful ultra-violet rays reaching the 
skin can be accurately controlled. It is re- 
ported that a healthful tan can he easily se- 
cured without danger of serious burns and 
without losing the value to be had from 
vitamin D formed in the skin. Many com- 
pounds heretofore used for this purpose are 
too effective in preventing burns and keep 
the skin white without allowing it to tan 
naturally.— Z). ff. K. 

The Prophets Would 
Scarcely Know Palestine 

An account of electricity supply in Pales- 
Ix. tine since it was initiated in 1923, given 
recently in Electrical Industries, is of spe- 
cial interest in connection with the political 
rioting which began last April. The pioneer 
of this supply was Mr. P. Rutenberg, who 
enlisted the support of the late Lord Melch- 
ett and the Baron E. de Rothschild. 

It was decided to have a national power 
supply from water-power, but as the rain- 
fall for Palestine lasts only four months in 
the year, it was necessary to store the win- 
ter rainfall in reservoirs, the construction of 
which would take several years. It was ad- 
visable therefore to use temporary Diesel- 
engine power stations at Haifa and Jaffa to 
begin the supply, while the Dagania Dam 
across the River Jordan and the large one 
on the Tarmuck River were being construct- 
ed. In addition to these dams, Lake Tiberias, 
which forms a natural reservoir with a sur- 
face of 170,000,000 square meters, was util- 
ized. The water-power is converted into elec- 
trical power which, by high-potential elec- 
tricity, is distributed to Haifa and thence 
to the north and south of Palestine. In addi- 
tion, a steam turbine power house was con- 
structed in 1935 and a large power house is 
being built in southern Palestine. 

When these plans are completed, the 
Holy Land wiU be as highly electrified as 
any territorial area in the British Empire. 
During the last three years, the consumption 
of electricity has quadrupled. 

There can he little doubt that industrial- 
ization is rapidly changing the character of 
Palestine and that electric power is the main 
factor in producing this change. Electric 
lighting, electric power-driven machinery, 
and wireless sets are to be found in small 
towns, villages, and even in remote farming 
settlements. This is partly due to the fact 
that the immigrants, who come from Ger- 
many, America, Czechoslovakia, Austria, 
and the British Dominions, have been accus- 
tomed to the use of electric light in factory 
and home. 

It looks as though schemes for flooding the 
Dead Sea from the Mediterranean and so 
getting electric power possibly for sale to 
Egypt will soon be considered. One very 
beneficial effect would be that the constant 
evaporation from the greatly increased sur- 
face of water would humidify the atmos- 
phere and so contribute to the fertility of 


Our New 

Featherweight Binocular 



Objective Lens 


For the first time in almost half a century 
we are privileged to offer a hmociil.ar that is 
without doubt the finest of its kind in the 
world. Here is .a hinocular that comiiiands 
attention because of its attractive design, 
fine construction, superb optical qualities, and 
its remarkably low price. It was fashioned 
to come up to a standaid, priced for popular 
selling, and has everything It takes to win 
and hold sales leadership. 

For quite some time there lia.s been a gradual 
but steady increasing demand for a high- 
powered light-weight binocular. Recent sales 
records indicate that the trend is away from 
heavy, cunihersome glasses To meet this de- 
ni.ind we offer for the first time “THE NEW 
FEATHERWEIGHT” — a binocular construct- 
ed of a special light-weight aluminuin alloy— 
as rigid as steel though weighing only 14 oz 
The optics are the works of Europe's finest 
craftsmen, made from raw optical glass re- 
cognized the world over as the finest. 

SPECIFICATIONS : 

Field of view at 1800 jds 
!30 yds 

HeiBlit. open: 1%'' 
Width C‘i" 

Body Feathenwiclit ahi- 
ralnum alloy with witei- 
proof mororco gniln cor- 
eiing 


Mag • Sv 
Obj lens- SO nim 
Ocular lens I." mm 
Focusing. Central light 
ocular ad)ust.ible 
Weight 14 oz. 

Pupillary Ailj. • From 
50 to 70 mm 

Complete with leather case 
and shoulder strap . 

AUGUST W.4ELDIN, Inc. 

Cutlery and Optical Goods 
117 Fulton St. New York City 


THE MECHANISTIC AUTONOMY OF NATURE 
with 1935 and 1936 supplements on 

The New Vortex Atom 


131 pages, 27 diagrams 



Diborane molecule, BeHo. (Each line lepre- 
sents one vortex-ring, viewed edgewise.) 
Diborane has actually been prepared in the 
laboratory and is in perfect agreement with 
the vortex theory. Under the nuclear theory 
it could not exist because tlte nucleated 
baron atom has only thiee valence-electrons 
whereas diborane requires at least four. 
There is no catch or trick to this. The very 
existence of diborane flatly disproves the 
entire nuclear theory of atomic structure, 
and not even its endorsement by high au- 
thorities can save it. Copyright 1937 by 
Carl F. Krafft. 

Price, postpaid, ^1.00. 

Money must accompany order. 

C. F. KRAFFT 

2510 Q St., N.W., Washington, D. C. 


SCIENTIFIC A M E It t C A N 


JUNE • 193'i 


CURRENT BULLETIN BRIEFS 

(Bulletins listed as being obtainable through Scientihc American can be supplied only by mail) 



INVENTION 

QUESTIONS 

ANSWERED! 


TIME and MONEY 
Know the Rules Governing 
PATENTABLE Invention 

INVENTORS. ENGINEERS, EXECUTIVES, 
LAWYERS FIND THIS A BOOK OF DAILY, 
PRACTICAL VALUE 

THIS UNIQUE WORK by H. A. 
TOULMIN, JR„ Member of the Ohio 
Bar, gives you clearly— concisely— ac- 
curately, the essential principles of 
Seven Hundred Actual Cases on Pat- 
entable Invention. Here, we believe for 
the first time in a single, convenient 
volume, are stated the many estab- 
lished rules used in determining What 
IS Invention or What IS NOT. The 
discussion of any problem on a given 
invention subject, can be located 
quickly. 

Five chapters are packed with per- 
tinent, specific information. Bibliographies 
of Invention— English, French, German; 
and complete cross reference Indexes add 
to the book's great usefulness. 

Written for the legal profession, this 
hook is useful also to the public because 
it has proved vitally interesting and 
helpful to those who deal with Invention. 

It can help you, often, to cooperate to 
greater advantage with yom patent at- 
torney. 

Decide the book’s value for yourself. 
Examine it free. No obligation to buy un- 
less you want to keep it. 


Prentice>HalI, Inc. 

70 Fifth Ave., New York, N. Y. 

Please send rae Toulmln'g INVENTION AND 
THE LAW for free exaailaatlon. I agree to re- 
turn book within 5 days after receiyt, or send 
rheek or money order for $3.00, 

Name, 

Address 

City 


Tr:r.HNOi.ocY and the American Con- 
.siiMER is a brief discussion of the rela- 
tion of machinery to consumer piircliasing 
power as reflected in wages of faclory work- 
ers and prices of manufactured goods. It 
is illuslraled with simplified chaits which 
drive home pertinent facts, and contains a 
definite series of conclusions regarding the 
effect of technological development as it 
pertains to the average man. Machinery and 
Allied Products Institute, 221 North La 
Salle Street, Chicago, Illinois. — Gratis. 

Brown Plow Meters is a comprehensive 
catalog with numerous illustrations in 
color giving details regarding indicating, 
recording and integrating meters, both elec- 
trical and mechanical. The catalog will be 
of value to any plant executive who has oc- 
casion to make use of such instruments. 
Write Jor Bulletin 627 A, Scientific Ameri- 
can, 24 West 40th Street, New York Cl tv . — 
S-cent stamp. 

Manual of Lathe Operation and Machin- 
ists Tables is a spiral-Iiound iiook wilii 
a sturdy, flexible cumposiiion cover, which 
will lie invaluable to anyone who opeiates 
any type of lalbe eilber in tlie borne work- 
■sliop or in industry. Index labs make it easy 
to find any particular section of the liouk 
witliout having to wade through a mas,s of 
Ollier material. The book is replete with 
photographs and drawings that explain llie 
text, and presents tables of materials and 
other pertinent data that make it complete 
in every respect. Atlas Press Company, 1S22 
North Pitcher Street, Kalamazoo, Michigan. 
— One Dollar, 


Building a Career in Arc Welding de- 
scribes a course in this subject that will 
give the student a thorough background in 
an indiLstry which i.s constantly widening ils 
scope. Write for Bulletin 627B, Scientific 
American, 24 West 40th Street, New York 
City. — 3-cent stamp. 


Auto Driving Hazards and a Plan to 
Overcome Them, by Dr. M. E, Streen, 
gives the author’s proposed plan for reduc- 
ing the reaction time of a motor-car driver, 
faced with an emergency, to what may lie 
termed an irreducible minimum. This is ac- 
complished by a mechanism which makes 
it unnecessary to shift the foot from the ac- 
celerator to the brake-pedal, and which also 
eliminates the danger of the “exiensnr 
thrust” reflex, which frequently makes the 
driver push down hard on the accelerator 
in an emergency just when he should he 
applying his brakes. Dr. M. E. Streen, 90S 
Bergen Street, Newark, New Jersey.— 25 
cents. 


Some Conseqoences of Graphitic Cor- 
rosion OF Cast Iron, by W. A. Wesley, 
H. R. Copson, and F. L. Laque, is a reprint 
of an article which originally appeared in 
Metals and Alloys, It shows that the rapid- 
ity with which such corrosion sometimes 
occurs may be due to local galvanic effects, 
and shows how nickel alloy cast irons have 
favorable chMacteristics which will give 


vironmenls, Write for Bulletin 6,'>7C to Sci- 
entific American, 2i Wo.st 40th Street, Nnv 
York City,— 3-rent .stawp. 

Elevator Wire Rope presents intcrcsiing 
data on elevators and elevator rope and 
also provides a handy means ot keeping rec- 
ords of elevator service. W rile for Bulletin 
637D, Scientific American, 24 West 40th 
Street, New York City.— 3-cent stamp. 

100 Years in Fluid Current Motors is a 
small booklet that presents an historical 
survey of the development of the screw pro-^ 
peller, the magniis rotor, the Panama Canal, 
and the phenomenon of lift by autorotation. 
Charles Catlingham, 918 Grant Place, 
N. W., Washington, D. C.—75 cents. 


How and When to Control Insect.s and 

Disea.ses on Vegetables has been pre^ 
pared to assist the grower in solving his 
in.sect am! fungus disea.se control pioblems, 
The iuformatiim is general in treatment 
.since it is intended to cover the most trou- 
blesome pests found in growing areas 
lluouglioiit the eoimlry. Ftite for Bulletin 
(>37E, Scientific Anicticun, 24 West 40lh 
Street. New Yoih City.—3-ccnt stump. 

Aligning Philco Riu eivf.rs, by John F. 

Rider, is a 136-page bound liook covering 
specifically all the models of receivers made 
by this one manufacturer. It iueludes draw- 
ings of chassis layouts of each receiver and 
pertinent data on their adjustment. John F. 
Bider, Publisher, 1440 Broadway, New York 
City. — One dollar postpaid. 


Pleashke and Profit with the Handee 
is essentially an instruelion book for the 
home workshop owner in the use of those ^ 
little porlalile hand-size, grinders that ate ' 
becoming increasingly popular. The book 
tells bow to eiinslruct various fixtures that 
will make the use of the grinder more flex- 
ible, and also gives many hints on doing 
work other than ordinary grinding, It also 
tells how to work with various materials, in- 
cluding plasties and metals, and devotes a. 
couple of pages to the use of these little ma- 
chines in working on automobiles. Write 
for Bulletin 627F, Scientific American, 24 
West 40lh Street, New York City.— 3-cent 
stamp. 


Lignhm-Vitae Fact Fla.shes is a small 
folded publicatiira which appears at reg- 
ular intervals and which gives detailed data 
regarding this hardest of hard woods. Lig- 
num-Vitae has many uses in various indus- 
tries because of ils hardness, weight, den- 
sity, and close grain, as well as its self-lu- 
bricating and acid-resisting properties. 
Ligmm-Vitae Products Corporation, 96-100 
Boyd Avenue, Jersey City, New ]ersey.— 
Gratis, 


Modern Cornell Doors— Upward Acting 
describes and illustrates metal and wood 
doors and grilles suitable for closing all 
types of openings in shops, factories, and 
garages. Cornell Iron Works, Inc., 36-20 
13th Street, Long Island City, New York.— 


LEGAL HIGH-LIGHTS 

Patent, Trademark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 


effective. In conclusion the Court stated; 

“A method of sale which employs the 
element of chance as an essential feature 
is against public interest because it is 
in the nature of a gambling game” . . . and 
that “such a method is unfair competition 
because it places competitors in the posi- 
tion where they must unwillingly adopt 
such method or run the risk of losing busi- 
ness if they refrain from so doing.” 


By ORSON D. MUNi\ Litt.B., LLB., Sc.D. 

New York Bar 
Editor, Scientific American 


Belligerent Trolley 
Car 

A TROLLEY car is generally regarded 
as an instrumentality of peace and 
quite remote from machine guns and similar 
implements of warfaie. Nevertheless, in a 
recent decision of die Court of Customs and 
Patent Appeals, h patent for an ammunition 
counter on a machine gun was rejected on 
the basis of a prior patent for a motorman's 
recorder for a trolley car. The ammunition 
counter which was sought to be patented 
was designed to be used with a machine gun 
fur indicating the number of rounds of am- 
munition fired by the machine gun. The 
Court of Customs and Patent Appeals found 
that a prior patent disclosed a similar count- 
ing mechanism for counting the rotations of 
one of tile wheels of the trolley car to indi- 
cate the distance travelled, 

The applicant for the patent on the am- 
munition counter for machine guns con- 
tended that trolley cars were so remote from 
machine guns that there was no relation- 
ship between the two and that he was 
accordingly entitled to a patent on his 
counter. The Court disagreed with the appli- 
cant, however, and held that he was not 
entitled to a patent. In reply to the appli- 
, cant’s argument as to the differences be- 
/ tween machine guns and trolley cars, the 
Court stated: 

“It dues not seem to us that the broad 
difference between the arts of street car 
operation and machine gun firing are de- 
.^icisive of the issue here. The actual art is 
numbering or counting, with a display of 
the result at a desired location, and we re- 
gard such art as being the same in 
both 

Futile Utility 

C AN a patent he obtained on a new use 
for an old machine? Inventors fre- 
quently ask this question and the answer is 
that, generally speaking, a new use for an 
old machine cannot be patented. If the new 
use amounts to a new process, the process 
can be patented. However, the old machine 
cannot be repalented merely because a new 
use for it has been discovered; nor can the 
normal function or mode of operation of the 
machine be patented. This principle of law 
frequently works hardships on inventors be- 
l^.cause at times the discovery of a new use 
for an old machine does require that spark 
of genius frequently associated with inven- 
tion. 

In a recent suit for patent infringement 
before one of the United States Circuit 
Courts of Appeals, the Court gave consider- 


was for a surface condenser which the in- 
ventor described as operating in a particu- 
lar way to produce a desired result. The 
Court found that a prior British patent dis- 
closed a surface condenser of similar con- 
struction hut which was intended to be op- 
erated in a different manner to produce a 
different result. The Court concluded that 
the patentee had merely discovered a new 
use for an old condenser and that the new 
use was not patentable. In this connection 
the Court stated; ‘Tt may require the spark 
(if genius to discover a new use for an old 
machine, but the law does not make that 
patentable when, as here, it does not amount 
to a new process, since it is not any ‘new 
and useful art, machine, manufacture, or 
composition of matter’ or any improvement 
(if lliein.'' 

Punch Board S.ales 

A FEDERAL Circuit Court of Appeals 
recently sustained an order of the 
Federal Trade Commission directed against 
a candy manufacturer which, among other 
things, ordered the candy manufacturer to 
cease and desist from supplying punch 
lioards or similar devices to dealers pur- 
chasing the manufacturer’s candy. 

The Court found tliat the manufacturer 
sold candy assortments consisting of a large 
number of uniform small candy bars of the 
size and kind usually retailing for five cents 
each and of a small number of larger candy 
bars. The purchaser of the assortment was 
supplied with a push card or punch board 
made of stiff pasteboard with covered holes 
in each of which was concealed a numbei. 
Certain of the numbers designated the larger 
size candy bars. For five cents a customer 
was entitled to uncover any number on tlie 
punch board and if lie uncovered one of 
the lucky numbers he received a large bar. 
Otherwise he received the standard bar of 
the size generally retailing for five cents. 
The Court sustained the contention of the 
Federal Trade Commission that this was 
an unfair method of doing business and 
affirmed the order to cease and desist the 
supplying of punch boards to dealers and 
jobbers purchasing candy. 

A prior decision of the United States 
Supreme Court had held that the use of 
the element of chance in selling merchan- 
dise was an unfair method of competition. 
The candy manufacturer contended that 
there was no element of chance in that the 
customer always received at least five cents’ 
worth of good candy and therefore there 
was no possibility of loss to the customer. 
The Court disagreed with this contention, 
stating that the removal of all possibility 


Artistic Invention 

I s a design the product of invention or of 
artistic genius? Unquestionably a design 
is popularly considered to be an artistic 
creation. Nevertheless, as a matter of law, 
a design must be the product of invention to 
be proper subject matter for a design 
patent. 

In a recent case decided by a Federal 
District Court, the Court held a design pat- 
ent invalid as lacking in invention. The 
patent related to a design for an automobile 
radiator cover in which the cover was cut 
so as to fit over the lower portion of an 
automobile radiator, A slit provided with 
a ‘"zipper” fastener extended from the top 
of the cover to a point below the center 
thereof and a pair of garnishing strips were 
secured from the upper corners of the cover 
to the center of the bottom thereof so as to 
form a V. The Court found that the radiator 
cover did not erahody a patentable design, 
and in reaching this conclusion stated: 

“Some exercise of the inventive faculty is 
as essential to the validity of a design pat- 
ent as to the validity of a mechanical pat- 
ent. ’• ” ■' In order to involve an exercise 

of the inventive faculty, a design must be 
shown to be beyond the range of the ordi- 
nary routine designer. '' ’ ■ To add to 

such a cover an ornamental V cannot be 
said to constitute invention,” 

Beware 

T here are operating throughout the 
country a number of corporations em- 
ploying m their title the words “patent,” 
‘"trademark,” ‘"design patent” or “copy- 
right,” combined with the words “special- 
ist” or “bureau” in such a way as to give 
rise to the presumption that they are of an 
official or semi-official nature. In most in- 
stances the personnel of these organizations 
are not attorneys nor are they bound in any 
way by the ethics or standards of tlie legal 
profession. It has been the practice of such 
organizations to solicit the business world, 
offering to secure trade-mark registrations, 
design patents, and in some instances, hut 
more rarely, patents. 

A recent instance has come to our atten- 
tion where one of these so-called “bureaus” 
advised a manufacturer that it could secure 
for him a monopoly on a certain dre.ss de- 
sign which had been used as a staple design 
by the trade generally for a period of years. 
Relying on this assurance the manufacturer 
invested heavily in seasonable materials. 
The Patent Office search did not disclose the 
design and a design patent was issued. 

The natural result was that when the man- 
ufacturer attempted to secure an injunction 
restraining other manufacturers from mak- 
ing a dress embodying the particular design 
in question, his injunction was refused, and 
he found himself in the embarrassing posi- 
tion of having contracted for great quanti- 
ties of material which he will be unable tn 


Books SELECTED BY THE EDITORS 


MATHEMATICS FOR THE MILLION 
By Lancelot Hogben, F.R.S. 

A NOTED scientist, not primarily a 
mathematician, wrote this book in 
a hospital during a long illness and for 
fun. His aim was to help millions who 
have ‘‘forgotten their mathematics” or 
who run when mathematics leers at 
them, yet secretly wish they could cope 
with the bogey. Many able critics think 
he has succeeded. Figuratively, instead 
of doing his best to keep the poor suf- 
ferer mystified — as many writers of 
mathematics textbooks do — he takes the 
scared-cat by the hand and leads him 
beside still waters. The main chapters 
are: Translating Number Language; 
Euclid Without Tears; Arithmetic; 
What We can Do with Trigonometry; 
Algebra; Logarithms; Calculus (wliich 
it really explains in plain language). 
This reviewer, one of the scared-cats, 
often suspects that many writers of 
books that make mathematics “easy” 
are cheerful liars, and that “painless” 
mathematics is of a piece with “pain- 
less” dentistry. But the present book 
comes closer to having a heart than any 
other he has seen. Still better, it hasn’t 
the usual earmarks ' of those old school 
books but is a pleasant book to look at 
and handle— nice printing. 650 pages. 
— $3.95 postpaid. — A. G. /. 

SALT WATER FISHING 

By Van Campen Heilner 

S HEER joy of writing about a subject 
that has been virtually the author’s 
whole reason for existence shows 
through every page of this 452-page vol- 
ume. Covering all forms of angling in 
salt water from flounder fishing to the 
pursuit of monsters of the deep, the 
text is an easily readable combination of 
anecdotes and practical information. Al- 
most 150 pages are devoted entirely to 
action photographs. Sprinkled through 
the book are 12 beautiful full color re- 
productions of paintings of fishing 
scenes. This volume is certainly a 
“must” for every fisherman’s library.— 
S5.20 postpaid.— H. P. P. 

THE REALM OF THE NEBULAE 

By Edwin Hubble, Mount Wilson Ob- 
servatory 

T he realm of the nebulae is the 
known universe beyond our own 
nebula, the galaxy; and this book shows, 


soning, how the astronomer attempts to 
work out its arrangement. It is not sim- 
ple and is only semi-popular, nor on the 
other hand is it abstruse. In short, it is 
just such a book as an amateur astrono- 
mer who had already read seriously one 
or two textbooks of astionomy would 
regard as a nice piece of study, giving a 
semi-professional insight into profes- 
sional astronomers’ methods without 
getting in beyond the average man’s 
depth, and coming out at the end on 
very familiar terms with the orderly 
wheels of the universe. — 13.15 postpaid. 
-A. G. /. 


IN QUEST OF GORILLAS 

By William K. Gicgoiy, Curator of Com- 
parative Anatomy and Ichthyology, and 
Henry C. Raven, Associate Curator Com- 
parative Anatomy, American Museum of 
Natural Hisloiy 

T HE two authors describe an expedi- 
tion across central Africa in search 
of a perfect specimen of a full grown 
gorilla for scientific study. The account 
contains numerous side-lights on natural 
history and geology of Africa, but is 
mainly a narrative of a grand trip, and 
a lively, most readable account at that. 

It has been chosen as a Scientific Book 
Club selection as well as a Book-of-the- 
Month Club recommendation. — $3.70 
postpaid. — A. G. /. 

HANDBOOK OF ENGINEERING 
FUNDAMENTALS 

By a Staff of Specialists Under the Edi- 
torship of Ovid W. Eshbach 

T rained engineers will find this a 
“must” book for their libraries. It is 
not elementary but will give such men 
the essential facts plus the mathematics 
on practically any engineering subject. 
—15.20 postpaid.— F. D. M. 

CHAMPLIN ON FINE GRAIN 

By Harry Champlin 

M r. CHAMPLIN reveals himself in 
this book as that rare combination 
of a scientist who is also able to write in 
the language of the man in the street. 
The author, whose formulas for fine- 
grain development of miniature films 
have created a sensation among amateur 
photographers, has worked conscien- 
tiously and productively over a long pe- 

- ui 1 


troubled a great many people. That he 
has now, with his head ciammed with 
scientific fact.s unfamiliar to the aver- 
age amateur photographer, been al)le to 
sit down and clarify the whole fine-grain 
pioblcm .so that anyone can understand 
It, makes the publication of his bonk 
news of fir.st rate importance. His book 
describes various foiraula.? in curient 
use and explains how he compounded liisj 
own formulas, what ingredients they con- 
sist of, and why he used each pailicular 
chemical included. He explores the en- 
tire subject from A to Z and, inciden-, 
tally, offers a complete handbook, re-| 
markably compact, on the proper metH 
ods of making fine-grain negatives and 
printing enlargements from them. Be- 
sides containing an analysis of the vari- 
ous formulas which have been pub- 
lislmd by him from time to lime, this 
book reveals for the fiusL lime anywliere 
liis newe.si formula, Champlin No. 15. 
— $1.90 postpaid. — /. D. 

THE ROMANCE OF THE 
CALENDAR 

By P, W. Wilson 

A very readable account of the ori- 
gins and development of the calen- 
dar, with full discussion of the question 
of calendar reform. — $3.15 postpaid. — 
A.G.L 

THE TRAILER HOME 
By Blackburn Sims 

T here is more to the use of a trailer 
than just hitching it to your car and 
rolling off on a vacation. First, the trailer 
must be fully equipped for living in 
comfort and this equipment must he so 
arranged as to be readily available. 
Then comes the important phase of 
handling the car and trailer on the high- 
way— quite a different problem from 
ordinary unencumbered driving. The 
author of this book has gone into all 
these phases and gives practical advice 
backed by practical experience. — $1.65 
postpaid. — A. P, P. 

ORGANIC CHEMISTRY 

By Dr. Frank C. Whitmore 

RIMARILY intended as a reference^ 
work, Whitmore’s “Organic Chemis- 
try” is the first and most complete com- 
pilation of information about organic 
compounds in the English language. In- 
vestigators in the past have had to rely 
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languages, particularly German. Dr. 

'^Whitmore has put together what 
amounts to a whole library about the 
compounds of carbon in a single volume 
of convenient dimensions. The index, 
which is the best guide to the amount of 
information contained in this volume, is 
made up of some 49,000 items. These 
cover the gamut of organic chemistry 
from the simplest hydrocarbons through 
and including the very complex com- 
pounds known as alkaloids involving 
chains of rings in their structures. The 
brevity of treatment omits unessential 
details but allows the inclusion of the 
widest possible range of subject matter. 
The book is obviously of immense value 
to those qualified to interpret its con- 
densed information— practicing chem- 
ists and advanced students.— $7.75 post- 
paid.-D. H. K. 


SNAKES AND THEIR WAYS 

C. H. Curran, American Museum of 
CiSatural History, and Carl Kaujfeld, 
Staten Island Zoological Society 

T he following statement by William 
Beebe well characterizes this book: 
“The volume presents, I believe, the first 
thoroughly general treatment of ser- 
pents. I have enjoyed reading it and can 
heartily recommend it.”— $3.75 post- 
paid.—^. G. I. 


THE DICTIONARY OF 
PHOTOGRAPHY 

By E. J. Wall, F.R.P.S., edited and large- 
ly rewritten by F. J. Mortimer, F.R.P.S. 

T his H the 14th edition of a refer- 
ence work for amateur and profes- 
sional photographers, the success of 
^hich is sufficiently indicated by the 
. number of editions which have been 
absorbed since its first publication. To 
those unfamiliar with the book, it must 
,, he stated that it is in reality an ency- 
I'hiopedia of photographic information 
ptfather than a dictionary of terras, in 
addition to which it contains useful in- 
struction, much of which is extended 
almost to hand-hook proportions. The 
present edition has been edited by Mr. 
Mortimer to include the most recent ad- 
vances in photographic technique, thus 
making it as useful to the contemporary 
worker as it has been to those who have 
found it helpful and instructive in the 
past. — $3.20 postpaid. — /. D. 


MECHANICS, MOLECULAR PHYS- 
ICS, HEAT, AND SOUND 


By Millikan, Roller, and Watson 

li^HIS is a textbook for the serious 
student who seeks a thorough train- 
ing in science or engineering, who has 
already mastered trigonometry, and who 
has had the equivalent of a good second- 
ary-school course in physics. The mate- 

to fIcciiTtiPfl t n arniieo tUa 


interest and test the mettle of even the 
ablest beginners ; yet we know from sev- 
eral years’ trial in the first half of the 
two-year general physics course at the 
California Institute of Technology that 
it can be mastered by any reasonably 
able and industrious student.” — Quoted 
from the preface. — $4.20 postpaid. — 
A. G. I. 


MARCONI-THE MAN AND HIS 
WIRELESS 

By Orrin E. Dunlap, Jr. 

T hink of Marconi and you think of 
radio. Upon his classic experiments 
at the turn of the century has been built 
a tremendous communication system 
that today has reduced distances to a 
matter of split seconds. Through the 
generation that has elapsed since Mar- 
coni’s early experimental work, the 
genius of the man himself has been an 
inspiring influence to the workers who 
have developed the art. This thoroughly 
readable story of Marconi as a man and 
as a scientist supplies a rich background 
against which the achievements of mod- 
ern radio stand forth in more brilliant 
perspective.— $3.65 postpaid.— /I. P. P. 


FOUNDATIONS OF PHYSICS 

By Robert Bruce Lindsay, Associate 
Professor of Theoretical Physics, Brown, 
and Henry Margenau, Associate Profes- 
sor of Physics, Yale 

P HYSICISTS have spoken of this as 
the best book of the year of its kind. 
It is not elementary — in fact, most non- 
physicists might think it pretty ad- 
vanced. It covers the meaning of physi- 
cal theory, space and time, foundations 
of mechanics, probability, statistical 
point of view, continua, electron theory 
and special relativity, general relativity, 
quantum mechanics, causality. It was 
written to fill the gap between popular 
discussions and rigorous theoretical 
textbooks. — $4.70 postpaid.—^. G. I. 

THE CONQUEST OF THE 
STRATOSPHERE 

By Charles G. Philp 

A DETAILED record of the various 
important stratosphere balloon as- 
cents— Piccard’s, the Russians’, Gosyns’, 
the United States Army ascents, and a 
few others — with scientific data, all com- 
pacted into one pocket volume. — $2.65 
postpaid. — A. G. 1. 

THE AEROPLANE SPEAKS 
By H. Barber 

A lthough the author states that 
this book is written specifically for 

»i.. ’ ’ ■ - - 


in non-technical language that any stu- 
dent who desires to master the funda- 
mentals of flight will find it a valuable 
help. In a 54-page prologue the author 
endows the various parts of the aero- 
plane with the power of speech and thus 
produces an interesting story which 
starts with the preparation of a plane 
for flight and finishes with a cross-coun- 
try trip. Then comes the explanation of 
the theory of flight and of the function- 
ing of the various parts of the plane. A 
glossary provides adequate explanation 
of the terms employed and a series of 
excellent illustrations shows types of 
planes from the earliest to the most 
modem. — $3.65 postpaid. — A. P. P. 

THE NEUROTIC PERSONALITY OF 
OUR TIME 

By Karen Homey, M.D. 

A STUDY of the neurotic personality 
in the shape it takes in our age. The 
author writes more plainly and directly 
than most writers on psychology, avoid- 
ing the endless procession of elusive and 
often almost meaningless words too 
characteristic of the literature on psychi- 
atry. The average reader who is not a 
mind reader can therefore tell what the 
author is writing about — quite a nota- 
ble accomplishment in this field! A 
really practical hook. — $3.20 postpaid. 
-A. G. I. 

AGE WITHOUT FEAR 

By David Cushman Coyle 

A SMALL book about various old age 
pensions and plans, including the 
one precipitated on us from Washington, 
D. C. Whether “correct” or not we do 
not presume to state, having troubles 
aplenty already and doubting whether 
the ideal of correctness in such things 
is anywhere attainable. However, it is 
interesting. — 35 cents postpaid. — A.G.I. 

PRACTICAL PHOTO-MICRO- 
GRAPHY 

By L E. Barnard, F.R.M.S. and Frank 
V. Welch, F.RM.S. 

T he third edition of a hook, English 
in source, which already has an es- 
tablished position. It covers objectives 
and oculars, condensers, illuminants, 
photo-micrographic cameras, use and 
manipulation, photographic processes, 
ultra-violet and infra-red photo-microg- 
raphy, and is practical. 352 pages, 121 
cuts.— $8.45 postpaid.— /I. G. /, 
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Primate Brains ... 57 

ARMY AND NAVY 

Battleships, Modern Design of 217 

Cruisers, American, Heavy 158 

Erie, U. S. Gunboat ... . 38 

Gangway, Rigging out 212 

Gas, French Preparations for 302 

Naval Limitations ... 153 

Navies of the World, Status of ,, 25 

Peace Promoted by Science 408 

Submarine, German, One Motor for 59 

ASTRONOMY 

Age of Heavenly Bodies 358 

Amateur Astronomer 42, 118. 184, 254, 330, 394 
Amateur Astronomers’ Clubs 297 

Asteroids . . , , 14 

Eclipse, Longest Total . . 334 

Eclipse, Relativistic 76 

Interstellar Space, Matter in 220 

Moon Craters 369 

Pocket Planet Broad Jump Records 59 

Rotating Rocks , , . 14 

Solar Prominence 221 

Stars, Exceptional, Search for 292 

Sun, Analysis of the , . 166 

Sun Spots and Human Events , 270 

Sun Spots and Radio Reception 334 

Telescope Maker, Amateur 

42, 118, 184, 254, 330, 394 

200 -Inch Telescope, Part of 167 

Universe, Expanding 153 

ATHLETICS, UNSCIENTIFIC MEASURE- 
MENTS IN 226 

automobiles 

Accident Prevention . „ 216 

Accident Risk for Front Seat Passen- 
ger , . 250 

Anti-Fieeze Mixtures 116 

Automatic Transmissions .. ... 203 

Automobile, Role of the 69 

Buses, Development of 89 

Desert Coach 390 

Designed for Accident Prevention . , 216 

Drivers, Sleepy 322 

Front Seat, Wide 246 

Fuel, Methane as 40 

Governed Vehicles, Why? 322 

Grade-Crossing Warning 248 

Headlight Bulb Detector 415 

Headlight Reflector Cleaner 109 

Kathamobile (Small Homemade Auto- 
mobile) 272 


Mercedes-Benz ... 165 

Police Riot Cars 388 

Rear Engine Car , ... 165 

Research and the Motor Car Industry 285 

Tax Diversion 289 

Tire Noise . 388 

Tires, Water to Inflate 271 

Trailer, Braking 132 

Trailers . 94 

Truck for Oil Well Drilling 174 

Truck Tires 319 

Trucks and Trailers 298 

Vehicle Weight Law Barred 320 

AVIATION 

Aeronautical Research . 319 

Airplane Kite 412 

Air Races, Foreign Entries in 107 

Air Transportation, Rise of 78 

Altitude Record, World's . , 32 

Amphibian, Fleetwings Sea Bird 245 

Amphibian Float Gear 244 

Aviation Shows, Have they Utility? 182 

Balloons, Synthetic Rubber. 318 

Belly Landings . 108 

Bespectacled Pilots . 387 

Bombers Have the Edge 106 

Captive Balloon Network 138 

Catapult, Pilot Simplifies 108 

Doctor, Flying 34 

Engine (Menasco Buccaneer) 178 

Engine, Modern Aiicraft, Complexity 

of 32 

Engine Science 33 

Engine Vibration, Elimination of 131 

Engines, Flexible Valve Seats for 388 

Engines Tested in Sound-Proof Cell . 181 

Extra Fare Planes 318 

Falling, How it Feels 134 

Flivver Planes 273 

Flying Boats, Larger 34 

Glider Interest, Reviving 35 

Gyroplane on Floats 317 

High-Compression Fuel ,384 

"Hindenburg” Sailings , . 244 

“Hindenburg’s" Diesels 33 

Institute of Aeronautical Sciences 273 

Lindbergh's Latest Plane 178 

Model Airplane Flies Four Miles . . 182 

Muscle Flight, Research in 130 

Next Five Years in Aviation 183 

“Old-Timers” in Aviation 34 

Parachute Jumps, Training for 386 

Pilot’s Most Dangerous Time 180 

Position, Do Pilots Fake? 245 

Press, Giant, for Aircraft Construction 318 
Radio Direction Finder .... 107 

Radio Range System (United) 387 

Safety Device for High Altitude Fly- 
ing ... 182 

Schools, Aviation in the Public 387 

Stratosphere, Transportation in the 294 

“Time Flies”, Commander Hawks’ 

Ship . . . 106 

Training Plane, SEV-X-BT , . . , 316 

Transatlantic Air Race 289 

Transport Accidents, Lessening 

Chances of 244 

Transportation, Air, at High Altitudes 294 

Trespassing by Aircraft , 279 

Vertigiro, Platt lOg 

Windshields, Flexible Glass 387 

BIOGRAPHY and PORTRAITS 

Anderson, Dr. Carl D, 147 

Andrews, Dr. Loring B 259 

Bitter, Dr. Francis 202 

Chubb, L, Warrington 3 

Depew, Richard H., Jr 34 

Diesel, Dr. Rudolf 72 

Ellison, Rev. William F. A 254 

Everest, A. W 332 

Havens, Beckwith 34 

Kennelly, Dr. A. E 259 

Kettering, Charles F ggg 


Murray, William S, 


20 

Robinson, Dr, William 


93 

Shapley, Professoi Harlow 


259 

Stanley, Di. Wendell M. 


305 

Wood, Professor R. W. 


220 

BIOLOGY 

Biological Inhibitoiy Rays 


58 

Derniographia 


242 

Immunology, Science of 


213 

Life and Non-Life 


304 

Life, What is? . ,. 


234 

Maggots, Healing 


52 

Protoplasm and Automobiles 


216 

Reproduction of Weaklings . . 


345 

Skin Writing 


242 

BRIDGES 

Danish Bridge .. , 


36l 

Golden Gate Bridge 

284, 301 

Metallizing Railroad Bridges 


248 

San Francisco Bridge . . 


26 

Storstrbm Bridge 


364 

BUILDING CONSTRUCTION 


1 

Earthquake Fire-Valve .. , 


2(»i| 

Factory Aisles, Bioadei 


130 > 

Load-Headed Nail 


58 

Office Building, Unique 


316 

Porcelain Enameled House 


267 

Prefabricated Wood Houses 


54 

Termites . , 


307 

Wooden Arches, Laminated 


311 

BUSINESS 

Air Conditioner Advertising Cm bed 


361 

Bank Night 


351 

Business, Leg,!! Curbs on 


60 

Combinations in Restraint of Trade 


205 

Discrimination 


60 

Marketing System, Bill Alfccts 


60 

Patent "Bureaus," Beware of 


417 

Price Fixing . 

141, 351 

Punch Board Sales 


417 

Stock Exchange, Swedish 


385 

CHEMISTRY 

Aerogel 


329 

Alcoholic Drinks fiom Citrus Fruits 



Ammonia, Utilizing By-Pioduct , 



Cements, Improved Magnesia 


26n 

Cigarette Smoke, Quality of 


200 

CO- Dutector 


200 

Cyclopropane, Chcapci , , 


30 

Ethers, New Colluloae 



Fertilizers, Motapliosphate 


24 

414 . 

Fungi, Useful Products from . 


Gas from Pulp Waste , , .... 


Glycerin as a Stain Remover ... . 


252 

Glycerol as Drying Agent , 


343 

Knock Values, Humidity Changes 


411 

Laboratory Table Top of Ceramic 


Material ... . . 


414 

Lithium, Cheaper 


407 

Musical Instruments of Synthetic 


Resin 


250 

Oat Flour Prevents Rancidity 


346 

Oil Emulsions that Act Alive , 


28 

Paper from Straw 


412 

Plastics, Dyeing Molded ... 


34S 

Printing Ink, Removable 


203 

Pulp Making with Ammonia .. , . 


165 

Resin, Synthetic, Insulation 


323 

Rubber, Deproteinized 


53 

Science in Advertising 


325 

Silicon Surfacing of Steel 


245 

Soap, Better 


J97 

Synthetic Materials j 


^10 

Tin Kills Dry-Goods Odor 


l3f; 

34^ 

Transparent Utility Boxes 


Vanilla Flavoring from Wood 


243 I 

Vitamin-Analysis Method . 


13i 

Wrappings for Fruit, Protective .. 


328 

CONSERVATION 

Beach Erosion, Jetties Prevent . .. 
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Wilderness, Saving Our 315 

CRIME 

Finger Prints by Invisible Light 346 

Immunology 213 

Lie Detector 370 

Lie Detectors, Expert Must Use 390 

Messenger Bag, Theft Proof 242 

Police Riot Cars 388 


CURRENT BULLETIN BRIEFS 

61, 139, 204, 275, 347, 416 


dams 

“Ice-Pack” Saves Dam 103 

Mineral Sealing for Dams 410 

Rock-Pill Dam, San Gabriel 168 

DIESELS 

Automatic Diesel Pumping Station 411 

Diesel Power in Palestine 415 

Fuel Injection Pump 320 

“Hindenhurg's" Diesels 33 

DINOSAURS 145, 149 

ELECTRICITY 

Appliances, Electrical, May Wear Out 269 
Bed Cover, Electric 31 

Electro-Galvanization of Wire 378 

Electrolytic Corrosion, Preventing 344 

Electro-Magnet, Powerful 109, 202 

Induction Hardening of Metals 53 

Infant’s Wardrobe, Electrical 112 

Insulation, Synthetic Resin 323 

Mercury Lamp, Photographic 401 

Mercury Lamp, Small 342 

Power in Palestine 415 

Power Plant, Small 108 

Radiator, Electric 176 

Reclamation by Irrigation Pumps 110 

Storage Battery Separators, Latex 344 

Talking on Light Circuit 38 

Wires, Plowing, into the Ground 175 

ENGINEERING, CIVIL. See also Bridges 
and Dams 

Beach Erosion, Jetties Prevent 229 

Concrete, Sea Water Test of 243 

Flood Curbs 216 

Golden Gate Bridge 284, 301 

San Francisco Bridge 26 

Storstrdm Bridge 364 

Y ellow River, Curbing the 5 

ENGINEERING, MECHANICAL 

Bearings, Synthetic Resin , 408 

Boiler, High-Pressure 390 

Diamonds in Industrial Use 327 

Engraves Small Characters, Machine 410 
Press, Giant, for Aircraft Construction 318 
Pumping Station, Automatic Diesel 411 

Research and Industry . 285 

Skew Removed from Cloth 406 


ENTOMOLOGY. See Insects 

ETHNOLOGY. See Archeology, etc. 

FIFTY YEARS AGO IN SCIENTIFIC 
AMERICAN , 2, 66, 146, 210, 282, 354 

FOODS 


Alcohol, How Much is Dangerous? 253 

Anemia Prevention, Diet Aids 36 

Beef Treatment . . . 133 

Bel Paese Cheese ... 38 

Chewing Food , 56 

Chicken and Egg Factory ,. 12 

Cranberries, Grading 329 

Drinking Water, Making Safe.. 269 

Flavor of Meat , , 393 

Food Flavor . , , 323 

Fruit Wrappings, Protective , , , 328 

Infants, Feeding ,197 

Menhaden Oil, Vitamin D in 412 

Nut Meats Preserved by Hot Water 117 

Oat Flour Prevents Rancidity . . 346 

Soybean Flour Destroys Vitamin A , 104 

Trichinosis , . , .267 

FORESTRY 

Dendroheliconometer 112 

Farm Woods Increase 203 

Fire Fighters, Equipment for 362 

Hardwood Floors Laid Like Carpet . 109 

Maltese Cross in Wood 33 

Prefabricated Wood Houses 54 

Timber Balance 55 

Tree Repairing with Rubber .. 412 

Tree 12,000 Years Old (Macrozamia) 30 

Vanilla Flavoring from Wood . 243 

Wilderness, Saving 315 


FUELS 


Decane Aviation Fuel 384 

Drilling Rigs on Truck Chassis 174 

Fatty Oils as Motor Fuels 203 

Gas Explosions . 361 

Gas from Coke 103 

Gas from Pulp Waste 414 

Gas Wells, Small . 316 

Knock Values, Humidity Changes 411 

Methane as Motor Fuel 40 

Pipe Line Corrosion Prevented 344 

Pipe Lines . 177 

GAME 

Birds, Feeding, from Air, , 181 

Fish Research Project 409 

Floods and Wildlife lOO 

GEOLOGY 

Dinosaur Models , 342 

Dinosaurs 145 , 149 

Seaweeds Made Many Rocks 343 

Stegosaurus 145 

Taku Glacier 356 


HEALTH. See Medicine 

HEATING AND VENTILATING. See also 


Air Conditioning 

Acoustics and Ventilation 136 

Air Conditioner, Plug-In 175 

Electric Radiator , , 176 

Infection With Conditioned Air, Pre- 
venting , 199 

HOLY SHROUD 148, 162 

INDUSTRY 

Advancement, Chances for 136 

Automobile Design. 69 

Chain Conveyors in Ford Factory 178 

Chickens, Factory Production of 12 

China Plant, Glaze Recovery in 36 

Diamonds in Industrial Use 327 

Dust Control “Meter" 31 

Dust Mask , . 133 

Electro-Galvanization of Wire 378 

Highway Freighters (Trucks) . 298 

Metals, Precious .... 197 

Molybdenum ,. 230 

Research and Industry . , 285 

Safety Equipment . 367 

Trucking . 298 

Wire, Manufacture of 378 

INSECTS 

Aphids, Colored Insecticides for 130 

Heartbeats Recorded in Poison Tests 328 
Insects at High Altitudes 134 

Insects Live Foodless for a Year 137 

Maggots, Healing , 92 

Termites . ,. , 307 

LEGAL HIGHLIGHTS 

GO, 141, 205, 279, 351, 417 

LIFE, WHAT IS? . , 234 

MARINE 

Leviathan, What to Do About the 250 

Marine Stuffing Box ... 319 

Ocean Liner, 30,000 Ton 248 

Ship, Biggest Welded .. , . 177 

Smooth Skin Increases Ship Speed 383 

Transportation, Ocean 73 

MEDICINE 

Alcohol, Effect of, on Human System 253 

Aspirin, Sensitiveness to . , 329 

Brain, Your, Keeps Growing 344 

Cancer Death Rate 104 

Cancer Research . 22 

Cyanide Poisoning, Preventing 201 

Cyclopropane, Cheaper ... 30 

Diet Aids Anemia Prevention. . 36 

Drinking Water, Making Safe . .. 269 

Dry Ice, Don’t Play with . . 392 

Dust Mask . 133 

Feeble-Minded ... ... 18 

Fish and Physicians , , 22 

Hayfever . , 343 

Heavy Water, New Use for 392 

Height and Weight, Average Increas- 
ing 270 

Heredity .132 

Infants, Feeding 197 

Infant’s Wardrobe, Heated 112' 

Infection from Conditioned Air 199 

Maggots, Healing 92 

Pneumonia Aid S3 

Seaweed Tablets No Good 250 

“Spontaneous Combustion” 114 

Stuttering, Stopping 135 

Sunburn, Controlling 415 


Syphilis, Campaign Against 196, 385 

Teeth and Diet 199 

Test Tube Babies 40 

Trichinosis 267 

Visual Defects and Art 57 

Windburn is Sunburn 31 

METEOROLOGY 

Droughts 135 

Earthquakes, Information on 252 

Rainfall— 1934, 1936 263 

Rainfall Registration 131 

Weather Data by Radio 240 

MICROSCOPY 

Blink Microscope 293 

Dust-Control “Meter” 31 

MINES AND METALLURGY 

Alloys, Electroplating 134 

Alloys Improved by Rare Elements 115 

Bearing-Metal, Long Wearing 138 

Beryllium-Copper Alloys 198 

Chromium and Its Alloys , 116 

Coal-Mine Fire, Fifty-Two-Year-Old 161 

Copper, Hardened . 137 

Copper Improves Lead 136 

Hardening of Metal Surfaces ... 53 

Indium — A Metal Aristocrat 20 

Industry Uses Precious Metals . 197 

Lithium, Cheaper , . 407 

Metal Protection Before Painting . 112 

Molybdenum . 230 

Sheet Steel House, Enameled . 267 

Silicon Surfacing of Steel , ,. 245 

MISCELLANEOUS 

Airplane Kite . . , , 412 

Bed Cover, Electric 31 

Blow Torch, Portable 114 

Calculation, Mechanical ,, 114 

Census Records, Filming 266 

Church, Floating ... 104 

Citrus Wines , . . 34 

Clocks, Electric, Adjusted , . .314 

Color Matching . 385 

Dinosaur Models . . . 342 

Dinosaur Tale (Poem) 196 

Dishes, Washing Clean , 407 

Drawing Paper Provides Tones. . , 407 

Flowers for Perfume . . 35 

Foundry Sand, Aerating and Separating 137 

Gas Leaks Detected by Flame . 35 

Glaze Recovery in China Plant . 36 

Holy Shroud, Problem of the . , 148, 162 

Horatio Alger Outdone , . 136 

Kathamobile . , . 272 

Metals, Protective Coating for (Cellu- 
foil) . , 203 

Mineral Sealing for Dams „ 410 

Motor Siren, Powerful . 414 

Musical Instruments of Synthetic 

Resin 250 

Oldest Reader, Our . . 105 

Outboard Motor Drives a Pump 138 

Public Works, Decrease in 325 

Pump, Hydro-Electric, for Oil . 135 

Queer Livelihoods . 412 

Razor, Protecting 196 

Red Fingernails Under Sodium Light 412 
Refrigerator-Radio Combination 384 

Reproduction of Weaklings „ , 345 

Scale, Weighing, Molded Bakelite , 252 

Seaweeds Made Many Rocks ,, 343 

Sewers of Paris , 322 

Sheep, Cutting Tails off 393 

Snake Dance Secret Bared, . 237 

Stain Removal, Glycerin for . „ .. 252 

Stamp Collector’s Measuring Device . 315 

Stock Exchange, Swedish .. 385 

Sun Spots and Human Events . . 270 

Transparent Utility Boxes 344 

Typewriter Ribbons, Rayon 267 

Welding Foundation . . , . 272 

MOLYBDENUM 230 

NATURAL HISTORY. See also Insects 

Animal Technicians . 312 

Apelike Man 408 

Condor, Is the, Becoming Extinct?, ., 245 

Dogs, Can They Think? 357 

Homalodotherium , , 377 

Legs, Animal, Bird and Insect 382 

Pigeons, Homing , 154 

Skunks 105 

Snake Dance Secret Bared 237 

Tumble Bugs 4 

Zoos, Modern 290 


NAVY. See Army and Navy 
PATENTS, COPYRIGHTS, and TRADE- 
MARKS 
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Centennial of Patent System 39 

Deodorant Trade Marks 351 

Disclosure, Watch That 60 

Disclosures Should be Complete 279 

Expanding Trade Marks 205 

Fewer Patents? 11 

Fireworks Infringement 279 

Flexible 17 Years 141 

Invention, Artistic 41? 

Maps as Trade Marks 351 

Odor, Protecting an , 141 

Paper Patents 141 

Plants Patented Since 1930 58 

Repairing Patented Articles 205 

Tombstone Design 279 

Trade Marks — Second Hand 205 

Trolley Car, Belligerent 417 

Utility in a Game of Chance 60 

Utility in Invention 417 

Whose Name’ 141 

PERSONALITY, WHAT IS’ 238 

PHOTOGRAPHY and MOVING PICTURES 

Adhesive Tape 128 

“Bargain Hunters” 125 

Candid Camera Nights 402 

Casual Models 49 

Census Records, Filming 266 

Child Photography 264 

Clocks, Timing 125 

Clouds . . 341 

Companion Reflex 404 

Contax Lens, New 403 

Cutter, Mat 403 

Dance Photography 336 

Deckle-Edge Trimmer 191 

Developer Formula, Fine-Grain . 404 

Diagonals , , , 124 

Direct Copy Film . 125 

Drying Negatives Quickly 340 

Enlarger, Home Made 170 

Enlarger, Komet 105 260 

Enlarger, Simmon , . 264 

Enlarging Easel, All-Metal. . 50 

Exhibition, Rolleiflex . 339 

Exhibition, Zeiss 340 

Exposure Meter 52 

Ferrotype Cleaner 128 

File, Spiral Film 402 

Filing 3S-min Negatives 263 

Film and Paper Drying 262 

Flash Bulb, New 337 

Flood Bulb, Filtered 129 

Frame, Filrapack Picture, 263 

Glims . 132 

Gun, Olympic Camera 404 

Horse, an Artistic Subject 129 

Hypersensitiaing, Dry . . 337 

Hypo, Developing with 191 

Inventory Time , , 124 

Kine-Exakta , , 260 

Leaf, Photographing the 405 

Light, Mercury Vapor 401 

Lighting, Diffused 340 

Luster Prints , 260 

Magazine Markets 49, 128 

Mailing Frames 340 

Man Behind the Camera 51 

Market Guide ... .51 

Microphotography . 264 

Mood and Aspect 400 

Movie Camera (Univex) , 338 

Movie Cartoons in Color 16 

“Mystery Crystals” 125 

Newspaper Shadows 126 

Over-Printing , . . . 51 

Paint, Luminous, in Darkroom , . 401 

Perspective .. . . . . 405 

Photography Hobby First . 401 

Photomacrography , 265 

Plaubel Makina II S . . , 401 

Polarization Filters . . 193 

“Popular Photography" . „ . 404 

Portrait Lighting , . 264 

Press Photography . 265 

Range Finder for Graphic. . 52 

“Red Caps” 128 

Retina, New 195 

Salon of Photography, National , 5C 

Scale for Weighing 261 

Schools, Photography in 261 

Shadow, Trailing the 19C 

Silhouette, Spotlight 405 

16-MilHmeter with Sound . . 5/ 

Spiral Tanks, Using 33/ 

Stain Removing 33/ 

Still Projector, Kodaslide 265 

Street Pictures, Small Stop for , . . 264 

Switch, Foot, for Enlarger 34C 

Tank Agitator 195 

Thermometer that Signals 194 

Timing Prints Automatically, 12/ 

Train, Photographing f 


39 

Traveling With Bike and Camera 

261 

Machine-Baked Surface for Roads 

249 

351 

Trees in Winter 

194 

Road Surfaces and Tire Noise 

388 

60 

Tripod, Two-Section Wood 

404 

Surface, Road, Testing Machine 

246 

279 

Two Developing Trays 

194 

Tax Diversion 

289 

205 

Underground for Pictures 

191 

RUBBER 


11 

Vertical or Horizontal 

194 



279 

View Camera, Universal Jr 

126 

Deproteinizad Rubber 

53 

141 

Viscose Squeegee 

51 

Storage Battery Separators, Latex 

344 

417 

Weltini Miniature 

264 

Synthetic Rubber Aids Natural Prod- 


351 

Window, Through the 

263 

uct 

251 

141 

Winter Photography 

48 

Thread, Elastic, from Latex 

41! 

141 

“Zeiss Photography” 

191 

Tree Repairing with Rubber 

412 

58 



Vulcanizer, World’s Largest 

198 


PHYSICS 

Heavy Hydrogen from Simplified 


Method 

414 

Heavy Water, New Use for 

392 

Light Effects on Plants 

392 

Polymolecular Films 

139 

PSYCHOLOGY 


Airplane Pilot’s Reactions 

180 

Feeble-Minded 

18 

Lie Detector 

370 

Lie Detectors, Expert Must Use 

390 

Parapsychology 

346 

Parapsychology, Journal of 

361 

Personality, What is? 

238 

Sensations 

97 

Telepathy 

346 

Telepathy Magazine 

361 

Telepathy’s Reality 

30 

RADIO 


All-Continent Radiophone . 

335 

Amateur Phones, Foreign . 

123 

BBC Checking Station . 

188 

BBC SOS Messages .. . . 

334 

British Recording 

122 

Cathode-Ray Tube, Midget 

46 

Clear Channel, High Power 

47 

Costa Rica Station . . . 

259 

Crosley 37-Tube Receiver 

46 

Daventry Frequency and Call Letters 399 

Direction Finder, Aviation 

107 

Ears for Propaganda 

1B9 

Fiji Changes Wavelength . . 

188 

Fractional-Wave Transmitter 

335 

Frequency Hole, Allocation of . 

258 

German Regional Broadcasts . 

188 

Government Short-Wave Station Pro- 

posed 

335 

’T-F" Interference 

258 

“Image” Interference .. 

258 

Italian Short-Wave Center ... 

334 

Propaganda by Radio . . 

153, 189 

Radio Range System (United) 

. 387 

Railroad Radio 

334 

Ravag Short-Wave Station 

. 259 

Receiver, the “Super-Pro” 

398 

Refrigerator-Radio Combination 

384 

Selectivity and Band Spread 

47 

Short-Wave Reception, Guide to 

189 

Short-Wave Reception Hints 

258 

Short-Wave Stations, New. 

123, 399 

Short-Wave Stations, Tuning to 

. . 398 

Short Waves, Relief for 

47 

Smoke-Broadcasting, Chain 

398 

Sun Spots and Reception 

334 

Time Signals .. . . 

399 

Trailer Power Beats Storm 

398 

Two-Way Radio in Ambulance 

189 

Typing by Radio 

108 

Unusual Broadcasts .. . 

188 

Ursigrams 

259 

Venezuelan Station, New 

123 

Weak-Signal Reception 

122 

Weather Data by Radio .. . 

240 

W2XAF Over London 

46 


RAILROADS 

Electrification, Pennsylvania. . . 

Grade-Crossing Warning 

Hudson Bay Railway 

Locomotive Washing, High Pressure 
Locomotives, More Efficient , . 
Metallizing Railroad Bridges . , 

Railroad Radio 

Rails, Progress on 

Steam-Electric Locomotive 

Steam-Powered Streamlined Train 
Train, New Light-Weight 

RESEARCH 

Aeronautical Research 

Research and Industry 

Research and Sociology 


Crossings, Grade, Safer 

Foundations for Durable Roads. 
Highway Lighting 


Accident Risk for Front Seat Passen- 
ger 

Accidents, Freak 
Ambulance, Radio in 
Automobile Accident Prevention 
Automobiles Designed for Accident 
Prevention 

Drinking Water, Making Safe , 

Dry Ice, Don't Play with 
Dust Explosions in the Home 
Earthquake Danger, Prevent 
Forest Fire Fighters, Equipment for 
Gas Explosions 
Highway Safety 
Industrial Safety Methods 
Position, Do Airplane Pilots Fake’ 
Transportation, Modern, Brings New 
Injuries . 


Application of Science 11 

Determinism and Man , . 183 

Oil Emulsions that Act Alive 28 

Peace Promoted by Science 408 

Significance of Science 414 

SYPHILIS. . 196, 323, 385 

TELESCOPES. See Astronomy 
TEXTILES 


Dyes Kept from ‘’Bleeding” 

269 

Rayon, Staple Fiber 

.. 407 

Silk, Synthetic 

109 

Skew Removed from Cloth 

406 

Typewriter Ribbons, Rayon 

267 

TOOLS 

Belt Joints, Smooth ... . 

139 

Number Stamping Tool 

U4 

Reamei Grinding 

1 


TRANSPORTATION 
Air Commerce 

Air Transport Accidents, Lessening 
Chances of,. . 

Automobile Drivers, Sleepy 

Automobile, Role of the 

Buses, Development of 

Canada’s Government Railway 

Desert Coach 

Diesel Injection Pump 

Express Company, Emergencies Met by 

Governed Vehicles, Why? 

Grade-Crossing Warning 
Grade Crossings, Safer.. ,. 

Highway Safety. 

Highways, Modern . . 

“Hindenburg” Sailings 
Leviathan, What to Do About the 
Locomotive, Steam-Electric 
Locomotive Washing, High Pressure 
Locomotives, More Efficient 
Marine . . . 

Marsh Buggy 

Metallizing Railroad Bridges 

Ocean Liner, 30,000 Ton 

Railroad Electrification 

Rails, Progress on 

Road Surface, Machine-Baked, , 

Road Surface Test Machine 
Road Surfaces and Tire Noise 
Ships Must Have Smooth Skins 
Steamotive — Packaged Power , . , 

Trailers ... ... 

Trailers, Braking. 

Train, New Light-Weight 

Transportation and Recovery 

Trolley Cars, Silent 

Vehicle Weight Law Barred 


Boiler, Welded High-Pressure 

Foil Welding 

Ship, Biggest Welded 

Welding Foundation 

WIRE, MANUFACTURE OF 
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Johns Company 409 
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Laboratory Materials Company 413 

Lincoln Airplane & Flying School 413 
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Manhattan Electrical Bargain House 397 
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More thmi 1(10 technical expcrU in addilimi to Consumers Union’s 
oieii staff of tcchiicioHS conduct the ckemical analyses, laboratory 
tests and actual tnals of the pioducts reported upon in Consumers 
Union Reports orgke special technical advice on special problems. 
Selected for their competence and intcgiity, these consultants aic, 
in most cases, outstanding authorities in their fields. Tests aie 
conducted in many unkmily, guveinmcnt and private laboratories 
throughout the country. 


A Case Report 

“Tile iiatient was desneralely ill, restless, apinehensive and un- 
able to talk. Difficulty in breathing was pronounced. The breath had 
a foul gangrenous odoi. The tonsils and pharynx weie inflamed and 
showed areas of ulceiation covered with a firmly adherent, dirty 
grejish-hlack membrane, . . , Despite intensive treatment which 
included 2 blood transfiusions, the patient became progi essively worse 
and rlifil on the day following admission . . 

(Digest of a medical report of an actual case of 
agranulocytosis, a disease caused hy aminopyrine.) 


Have you ever heard of agranulocytosis? Or aminopyrine? Prob- 
ably not, The first is a disease, discovered only a few years ago and 
responsible for more than 1,500 deaths in the United States alone 
during a three year period. The second is a drug— the direct cause 
of agranulocytosis. It is contained in many widely-advertised head- 
ache and pain remedies. Despite warnings against its use by the med- 
ical profession and the United States government this deadly drug, 
under a variety of brand names, is sold freely in great quantities. 

There may be aminopyrine in your medicine chest— without your 
knowing it. If you want to be sure that you’re not unwittingly using 
this drug read the article on “Aminopyrine” in the April issue of 
Consumers Union Reports. Prepared by competent medical special- 
ists, it tells what agranulocytosis is attd lists by brand name a number 
of proprietary and patent medicines which contain aminopyrine. 
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^^Queen Mary” engines illustrate 
HIGH COMPRESSION feature of 
modern autos 


M arine engineers now get more power out of every 
gallon of fuel oil by super-healing steam — increasing 
operating pressures. Automobile engineers give you more 
from every gallon of gasoline by increasing compression ra- 
tios — building modern cars with high -compression engines. 

Cars in every price class today offer the extra power, extra 
mileage, extra responsiveness that high compression gives. 
But to get all these advantages you must set the spark 
for maximum performance and use high-compression fuel! 

Where do you get liigh-compression gasoline.? At fuvtps 
marked “ Ethyl” 1 Ethyl is at least six octane numbers higher 
in anti-knock value than regular-grade gasoline. Thai’s 
why it gives smooth, high -compression power, prevents 
harmful knock that overheats the engine and wastes gas and 
oil. Ethyl assures you of 100% perform- 
ance-plus all-round quality that is 
douhle-tested—hy the oil company and Rllwn 

by the Ethyl Gasoline Corporation. i 
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pyPIFYING modern air transport— -so largely dependent 
upon reliable high-powered engines discussed in detail by 
eginald M. Cleveland on page 14 of this issue— is the strifc- 
ig photograph of an Eastern Air Lines passenger plane re- 
reduced on our front cover. This particular ship is a Doug, 
iss DC-2, powered by Wright Cyclone engines of 750 horse- 
owereach. 
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50 Years Ago in 



(Condensed From Issues of July, 1887) 


FLASHLICtHT— “M ehbrs. Goedicke and Mieilie have prepared a 
mixture of pulverized magnesium, chloride of potash, and aidphide 
of antimony, which when ignited produces an explosive, lightning- 
like illumination of such intensity that by means of it an in- 
stantaneous photograph can be taken.” 

CATTLE— “We present a portrait of an excellent representative 
of a unique and novel breed of dairy cattle. They are natives of 
Holland and antedate the seventeenth 
century, when the cattle interests in 
Holland were in the most thrifty con- 
dition, and this type and color were 
established by scientific breeding. . . . 

In their native country they are own- 
ed and controlled by the nubility, and 
present a very navel featuie in the 
landscape, grazing in the lowlands in 
Holland. In color they are Idack, with a contiiunis white belt around 
their body, the white being pure while, the black jet, making a 
heaiitiliil and imposing contrast. Tlieir hum is usually very fine, 
and they arc wonderfully productive as milkers.” 

PANAMA CANAL — “The presciil ('(inJiLlon of tlic Panama Canal 
was explained to the American Society of Civil Engineeis ... by 
Mr. T. Boulange, one of the chief engineers at the. Isthmus on the 
great undertaking, who arrived fiom Panama a few days ago. . , . 
He said that the company had only money enough on hand to 
continue work for four months. The death rate among the laiioi- 
ing men had averaged 60 percent. Of 62 Frenchmen who went to 
the Isthmus from France one year ago, but 11 remain today. Forty- 
five died in that period, and six left on account of sickness, Mr. 
Boulange intends to remain in the United Slates. . . . Reports say 
that both the French and United States governments will be asked 
in turn to take up and carry out the project of a canal at Pan- 
ama, but it is not likely that either will do so.” 

REPEATING RIFLE— “According to the .semi-official Berlingske 
Tidende, the new repealing rifle of Captain Wadsen and Lieiitenanl 
Rasmussen is to be introduced in the Danish army. In this rifle 
the barrel is not fixed to the stuck, hut is secured by a spring. 
In firing, the barrel is forced backward, by winch motion the 
bottom plate of the breecli is opened, the empty cartridge ejected, 
and a fresh cartridge pushed foiwaid into its place, the maga- 
zine holding six cartridges.” , 

HIGH-SPEED PHOTOGRAPHY~“A photographer at Pesth has 
succeeded in taking photographs of projectiles, fired from a Wer- 
endler gim, while having a velocity of 1300 feet per second. The 
projectiles appeared on the 
impressions enveloped in a 
layer of air hyperbolic in 
form.” 

PATENTED-'Ta view of 
the fierce attacks sometimes 
made on valuable patents, it 
is well to remember that 
they represent a monopoly 
of but limited duration, and 
that tlieir very value lies in 
the economy that they effect 
in some way for the people 
who use them. The use of a 
patented article is in every 


instance, we believe, a matter of deliberate eluiiee as to a con- 
venience, and not the resort to an absolute necessity.” 

STREET RAILWAY~-“Tlie longest slirel Iramway in tlie world 
will be tliat wliicli is to eonneel a mmibei ol towns neiii Buenos 
Ayres, South America, and which will have a total Imiglh of 
200 miles.” 

EARTHQUAKE— “In a communication to the American Academy 
of Sciences, Captain C. E. Diilton gives a calcnlalion of the, depth 
of the Charleston eailhqiiake eeiitnim, which puls it at the enor- 
mous distance of twelve miles Inflow the, earlli’.s sinflnce.” 

STEAMER SPEED — “The (Juvvii Virlotia, the iiioneer vessel ol 
the new line intended to ply helween l.iverpool and the Isle ol 
Man . . . sailed from the, Tail of the Bank, Greeiioek, Ln lover- 
pool, in the remurkahly short li/ne of nine hours Iwcnty-ihice. 
miniile.s, representing an avei'iige s[)eed of 22 '/i knots, or 2, 1.62 
miles per hour.” 

DINOCERAS • “In 11170, while I’rnt. 0. G. Marsh was milking 
.some explorations in eeiilrul Wyoming, he diseovmvd the rcnmhis 
of a huge animal wimse lorm was euliiely nnkimwn to him, wliieh 
he at onee, reengni/.ei! as an exline, 1 form, 
ami wliieh he iiuinetl the dinocerus. His ex* 
plnralinns in this region, al this Lime and 
siil)su([(Kiiilly, were extensive, and remains 
of different parts of ihi.s type were found 
from lime to lime, and llie Peabody Mii.senm 
at Yale Colli'ge, over wliieh I’jof. Marsh 
])resides, now eonlains speciimms or por- 
tions of specimens of over 200 individuals, showing liow common 
and abundant a type this must have been (luring a eertain period 
of the earth’s develoimienl.” 

AMERICA’S CUP— “'J’hc new British yaeht ThislU‘ . . . left for 
New York on .(iily 2,'). .She lakes a crew of forty men. iter owner 
and her captain are sanguine that she will win llie Amerieii’" 
Gup. This v(*s.sel aj)[»eiirh to have .sailed faster than any yaclit 
heretofore built in Great Britain. Tlie new Aineriean yacht IV- 
iintcvi will lU’ohably be, the cmnpelilor of Ibe Tliisllv,” 

E. E.— “At a recent meeting uf the Pnlyleehnie Socie.ly of Berlin 
. . . the question was asked: Whal studies are best to lit one to be 
an electrical engineer? Herr Frischen, one of Siemens and Halskc’s 
experts, replied that much praetlcal experieiu'c was required. After- 
graduating from scimol, a rigid course in an advanced technical 
school should be taken, followed by an apprenlieesbip in a factory. 

He remarked ibut at present 
the title of electrician Is used 
loo freely, and that the 
claim of Homo to it ia that 
they have nailed up a few 
wire,.s.” 

WAR DOGS-“Among the 
thousand and one inventions, 
appliances and wonderfid 
uses of men and beasts which 
German genius has devised 
to defeat France in case 
General Boulanger’s succes- 
sor becomes unpleasant, the 
dog plays a significant role.” 



AND NOW FOR THE FUTURE 

((Air Conditiouing: Health, comfort, and industrial aspects 
of present and future research. By Brewster S. Beach 

<i[jGiant Molecules: The machinery of inheritance in its 
economic relationships. By Barclay Moon Newman 

C[A1I-Amerlcan Canal: Engineering features of Southern 
California’s newest water supply. By R. G. Skerrett 

C[Warship Changes: How the airplane has influenced design. 
By Dr. Oscar Parkes 

CKukuIcan: New discoveries in a Mayan temple add to the 
sum total of archeological knowledge 
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W. F. G. SWANN 


B ad memory and a natural antipathy 
to physics and mathematics were 
boyhood characteristics of Dr. William 
Francis Gray Swann, director of the 
Bartol Research Foundation of The 
Franklin Institute, and associate editor 
of the Joiunal of the Franklin Institute. 
Today he is recognized as one of the 
most brilliant physicists in the world. 

An informal “close-up” account of 
Dr. Swann’s career is given in a recent 
number of The Institute News, pub- 
lished by the Franklin Institute, from 
which the following is taken; 

Told, as a schoolboy, to memorize a 
proposition from Euclid, he felt unequal 
to the task and decided to bluff when 
called upon. At the close of his explana- 
tion the instructor announced that he 
had proved the proposition — and proved 
it correctly — only the solution wasn’t 
Euclid’s. After this, the boy solved all 
liis problems the same way. 

Born at Iron Bridge, Shropshire. 
England, the lad decided that he would 
study medicine, piimaiily because it 
was thought to be a profession in which 
it was possible to make a living. Prior 
to this time he had considered music 
as a career, but decided against it be- 
cause it apparently held little prospect 
of affording a livelihood. 

He substituted for a friend in a the- 
ater orchestra, playing the ’cello, there- 
by earning enough money to buy a 
microscope for his medical studies. The 
conductor wanted to discharge the regu- 
lar ’cellist and retain his young deputy. 
Young Swann did not like that way of 
doing things, and did not intend mak- 
ing music his profession under any cir- 
cumstances. 

Browsing in an old bookshop, he 
found a very old volume which con- 
tained algebra, trigonometry, conic sec- 
tions, differential calculus, the calculus 
of variations, the calculus of finite dif- 
ferences, mechanics, dynamics, hydro- 
dynamics, astronomy, geodesy, and a 
few other scientific subjects — all for four 
cents. 

That was the end of the medical 
career, which demanded that too many 
names be memorized, anyway. 

There followed a scholarship to the 
Royal College of London, where he be- 
came a junior instructor after gradua- 
tion. His research in physics attained 


wide recognition, and he accepted a lec- 
turing position at the University of Shef- 
field. Here he also served as the very 
individualistic conductor of the univer- 
sity orchestra — on one occasion com- 
posing last-act music for a college play 
during the first intermission. 

In 1915 the Carnegie Institution of 
Washington called Dr. Swann from 
Sheffield and he was made chief physicist 
of the Department of Terrestrial Mag- 
netism. Asked to give a series of lectures 
at the United States Bureau of Stand- 
ards, the talks to be held at eight o’clock 
in the morning, he. protested that “an 
Englishman seldom stays up that late ! ” 

In 1917 he was engaged as a consul- 
tant at the Bureau of Standards, and 
Iiere again he became conductor of the 
orchestra, having a number of now 
world-famous physicists as his instru- 
mentalists. In 1918 the University of 
Minnesota made him professor of 
physics. In 1922 he accepted a similar 
position at the University of Chicago, 
and in 1923 he went to Yale, where he 


was made director of the Sloane Labor- 
atory. 

In 1927 he was brought to Philadel- 
phia to become director of the Bartol 
Research Foundation of The Franklin 
Institute. 

His present investigations ceirter 
principally around cosmic radiations, 
and he is also acknowledged as an au- 
thority in thermal measurements, elec- 
tromagnetic theory, electroconductivity, 
relativity, terrestrial magnetism, atmos- 
pheric electricity, and atomic structure. 

He has published innumerable re- 
search papers and several books, and is 
one of the contributors to the “Encyclo- 
pmdia Britannica.” 

In his writing and his lecturing he has 
achieved exceptional fame because of 
his ability to make abstract theories 
comprehensible to the layman. 

He is a member of learned societies 
here and abroad. Among other honors 
which have been showered upon him, he 
is past president of the American Physi- 
cal Society. 
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A FAMILY OF GUEREZA MONKEYS CHUNNING cultivated areas and subsisting mainly 

FROMETHIOPIA ►^ona diet of leaves with occasional additions of 

fruits and insects, the guereza monkeys of Ethiopia 
are the only African monkeys for the pelts of which 
there is a commercial demand. Their exceptionally 
long hair makes the skin suitable for trimming coats ; 
it is used by natives for decorative purposes, and is 
also exported. Besides the black and white species 
shown above, there is also a red guereza monkey. 
The illustration shows a habitat group recently 
placed on exhibition in the Carl E. Akeley Memorial 
Hall of the Field Museum of Natural History, Chicago 



with these aids, he can actually see it. 

The examination of tissue removed 
from the living body is one of the most 
crucial tests that the doctor makes. This 
scrutiny of living tissue — called a biopsy 
—is especially useful in determining 
Today the Physician Augments his Senses with a whether or not a tumor is cancerous. 

Until recently, this test was a formidable 

Multitude of Laboratory Tests . . . Microscopic, operative procedure, but a new tech- 
nique known as the “punch biopsy’’ is a 

Electrocardiographic, and Many Other Tests vast improvement over the older method. 

In the punch biopsy, a hollow needle is 
inserted into the growth to he examined. 
By MORRIS FISHBEIN, M.D. and a cylinder of tissue is removed with- 

Editor, Journal of the American Medical Asiociation, and of Hygeia O'Jt disturbing the patient, or activating 

to further growth any existing tumor. A 
laboratory assistant then “freezes” tiiis 

T he family doctor of the horse-and- enhance the possibility of making a cure, specimen, and with a miraculously sharp 

buggy era was largely dependent on Many of these tests hinge upon in- instrument called a microtome, cuts a 

his unaided five senses in making a genious devices that intensify and ex- transparent slice, fragile as a bee’s wing, 

medical examination. Solemnly he in- tend the doctor’s faculties. Consider, for Delicately stained with chemicals, this 

spected your skm for eruptions, fingered example, the sense of sight. With an ar- slice is placed under a microscope; and 

your pulse, and peered into your throat ray of “scopes,” combining electricity, the doctor’s trained eye determines 

or otlier body orifices. But the diagnos- mirrors, and microscopic lenses, the whether the tissue is of the malignant 

ing of disease is no longer a matter of modern doctor observes the remotest re- type associated with cancer, 

guess-work, based upon the observance gions of your anatomy. The otoscope lays In the detection of heart-disease, even 
of external symptoms. When you are ill bare the ear drum; the long tube of the the greatest specialist leans nowadays 

today, your physician augments tlie cystoscope lights up the interior of your on the electrocardiogram— a grapliic 

testimony of his skilled senses by a mul- bladder. By combining the gastroscope record of the changing electrical activity 

titude of laboratory tests which give with an unbelievably small camera, the within the heart. As the heart contracts 

him precise information about the na- doctor can make photographs of the lin- and dilates, five distinct “waves” of 

ture and extent of your aOment. These ing of your stomach wall and thus iden- electrical energy, each having a special 

tests enormously increase the accuracy of tify ulcers, tumors, or other changes, significance, are produced. These are 

medical diagnosis, minimize the expense Guesswork is eliminated; the doctor traced by a complicated magnetic de- 

and duration of treatment, and always knows the cause of your malady because, vice on a reel of paper. By the arrange- 
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secret lay hidden from the doc- 
tor's eyes. Now. however, many 
of his questions are answered 
by numerous tests made upon 
the spinal fluid. To obtain a 
sample of this fluid, he inserts 
a hollow needle between the 
lower vertebrae; attached to 
this needle is a delicate gauge 
called a manometer, which 
registers the pressure of the 
fluid in the spinal canal. Any 
deviation from normal pres- 
sure suggests a disturbance of 
the brain or spinal cord. By 
the Queckenstedt test the doc- 
tor determines which side of 
the brain is involved. Using his 
thumb, he constricts the left 
side of the patient’s neck, and 
observes (let us say) that the 
manometer registers a normal 
pressure. He then repeats the 
performance on the right side ; 
if the spinal fluid pressure 
rises, that side of the brain is 
affected. 


AFTER the fluid is with- 
drawn, some of it is 
smeared on a glass slide and 
examined microscopically for 
bacteria. Such examination 
may reveal cerebro-spinal ma- 
laria, spotted fever, or sleeping 
sickness. Early and effective 
therapy can be instituted in all 
of these diseases. Upon an- 
other portion of the fluid, a 
“white-cell” count is per- 
formed; large numbers of 
these cells may disclose infan- 
tile paralysis or epidemic men- 
ingitis. The color of the spinal 
fluid is also noted; normal 
fluid is as clear as distilled 
water, but a canary-yellow tint 
indicates a cerebral hemor- 
rhage. If the fluid is cloudy it 
may mean active syphilis of the 
nervous system. Usually no clot 

iji&iiiDai. uiTision, iiasiQum CuBiiuny x •x'l 

iBKi r»diogr.ph «£ young ,om. SBa.ch onj i„. 1”™* spmal fliud, but 

les are outlined, due to eating an X-ray-opaque meal paresis many small clots ap- 

pear, and in tuberculosis the 
ment of these waves, the physician can clot has a web formation. A Wassermann 
detect disturbances of the heart long be- or Kalin test on the spinal fluid helps to 
fore they make themselves visible by the prove the presence of svphilis, while the 
processes of ordinary examination. Such colloidal gold test indicates the possible 
disorders as heart block, fluttering of the diagnosis of general paralysis, syphilis, 
auricles, or an uncontrolled twitching or meningitis, 
of a portion of the heart muscle, write Possibly the physician decides that 
their own records in the electrocardio- his patient has a tumor of the right 

gram. By means of another testing hemisphereof the brain, yet is unable to 

machine called the sphygmograph, vari- localize the exact position of the lesion, 

ations in the pulse beat are recorded on To learn precisely where it lies he per- 

a moving strip of paper, a method far forms the following test: Into the same 

superior to the human finger in the ac- aperture from which the spinal fluid was 

cmacy of its measurements. drawn, air is introduced under gentle 

Grave conditions of the brain or pressure, and rises through the spinal 

spinal-cord formerly presented insupera- column to the brain. An X ray is then 

ble diagnostic problems; locked in the taken, and the tumor 5s clearly delin- 

bony vault of the skull, the critical eated on the X-ray plate. 


In some illnesses, notably pneumonia 
and diphtheria, time is all-precious; 
early recognition enables the physician 
to take swift therapeutic steps. In treat- 
ing lobar pneumonia, certain valuable 
serums are available, hut before serum 
therapy is attempted, the physician must 
know what type of pneumonia confronts 
him. By the Neufeld test, several types 
of pneumonia may be differentiated. The 
patient’s sputum is placed upon a slide ; 
then a small amount of rabbit serum 
(obtained from an animal inoculated, 
for example, with Type 1 pneumonia 
germs) is added, and the mixture is 
stained with methylene blue. If the 
patient is suffering from Type 1 infec- 
tion, the shell-like capsule enclosing the 
pneumonia germs swells visibly when 
viewed under the microscope. 

Diphtheria can now be detected by 
the Brahdy “rapid culture test” in four 
hours. Using an applicator with a small 
knob of coagulated horse-serum at one 
end, the physician swabs the patient’s 
throat, replaces the applicator in a 
sterile glass tube and — if laboratory 
facilities are not available — puts the tube 
in his vest pocket. The warmth of his 
body causes the micro-organisms of 
diphtheria, if present, to grow rapidly. 
He then rolls the swab over a glass slide, 
stains the smear, and makes a micro- 
scopic examination for diphtheria germs. 
If these are found, therapy begins then 
and there. 

B y the Ascheim-Zondek test, the fact 
of pregnancy may be established 
within 24 hours. Almost immediately 
after conception takes place, certain 
hormone surpluses are produced in the 
blood and urine; if a small quantity of 
the urine is injected into a female mouse 
or rabbit, it stimulates their ovaries. 
They are then killed, their ovaries are 
examined, and if enlargement is ob- 
served, a diagnosis of pregnancy can be 
made. 

It is one of the oddities of medicine 
that a similar test is useful in detecting 
teratoma of the male testicle. A teratoma 



A freezing microtome, a kind of 
glorified, delicate, exact meat slicer 
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is a kind of cancer which may, at some 
stimulus, break into passionate growth, 
shooting its buds throughout the entire 
system and making castration impera- 
tive. This testicular freak creates a sur- 
plus of sex hormones in the male blood 
and urine. In 1933, Dr. Russell Fergu- 
son of New York announced in the 
American Journal of Cancer that the 
hormone test for teratoma ( based on the 
Ascheim-Zondek technique I was 98 per- 
cent positive, and that the tumor could 
be diagnosed within three weeks of its 
commencement. 

A tremendous extension of the doc- 
tor’s visual power is made possible by 
the X ray. When this device was first 
used in medicine, it showed only the 
shadowy outline of the bones ; but con- 
stant improvements in X-ray technique 
now permit the doctor to vizualize the 
lungs, heart, kidners, stomach, and in- 
testines. The modern fluoroscope flashes 
on a white screen an actual moving-pic- 
ture of your vital processes! When the 
doctor wishes to scrutinize your alimen- 
tary canal he gives you a glass of but- 
termilk containing a chemical which 
cannot be penetrated by X rays. You 
stand between the X-ray machine and a 
white screen; the current is switched on 
and the doctor notes the progress of the 
chemical mixture through your intes- 
tines. He pays particular attention to the 
shape and size of your stomach as it fills 
and empties, and thus detects the size 
and location of ulcers, cancer, or in- 
testinal obstructions. 

T he simple but dramatic Swick test 
is employed when a detailed examin- 
ation of your kidneys is required. First 
a dye containing an iodine compound is 
injected into your arm; this dye enters 
the general circulation and is hurried to 
the kidneys for excretion. At precisely 
the right moment, an X-ray picture of 
the kidneys is taken, and these organs 
—filled with the opaque dye— are out- 
lined with marvelous clarity. A few mo- 
ments later, as the dye descends through 
the ureters to the bladder, another X 
ray is taken, and these narrow passages 
are clearly “spot lighted.” Five minutes 
later, the bladder itself is filled with the 
dye, and a third X ray is made. By this 


test, the physician gets a com- 
plete story of kidney function 
and pathology. 

About 40 percent of so- 
called “indigestion” is caused 
by some dysfunction of the gall 
bladder, a mysterious little sac 
attached to the wall of your 
liver. Often the shrewdest doc- 
tor cannot tell from your ex- 
ternal symptoms whether you 
have gall-stones or an inflam- 
mation of the bile ducts. To 
rule out the possibility of gall- 
stones he orders radiographs. 
If no stones appear in your 
picture, you are given the 
Graham test. You drink a 
special dve which makes a 
determined effort to get into 
vour gall bladder. If it does 
not, the physician interprets 
this failure in the light of his 
special knowledge. If, however, 
vour gall bladder does fill with 
tlie dye, you are given a meal 
hea^T in fat-content, and an- 
other radiograph is taken to 
see whether the gall bladder 
empties properly. After these 
tests are concluded, your phy- 
sician presumably knows what 
to do about that excruciating 
pain in the upper right quad- 
rant of your abdomen. 

Before a surgeon performs 
an operation, he must know 
whether the kidneys are prop- 
erly filtering the waste prod- 
ucts of the body, for if these 
poisons accumulate, life is en- 
dangered. Kidney function is 
determined by several tests. A 
dye may be injected into the 
body and the rate of its ex- 
cretion in the urine measured. 
By a complicated excursion in- 
to blood chemistry, the “urea 
nitrogen” test determines whe- 
ther the amount of this element 
is normal or excessive. If ex- 
cessive, the kidneys are not do- 
ing their necessary work, and 
the increased burden of an 
operation might easily be fatal. 

Blood tests are a fruitful 
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Above: X ny. The arrow indicates a cancer of th 
Below: X ray of renal tract. Arrow indicates a s 
cystoscope is clearly outlined in the bladder, lowi 


A paraffine microtome in which the tissue is infiltrated with paraffine 
instead of being frozen, before the slidng is done. Two little arrows 
at the right point to a block of tissue thus made ready for sectioning 
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Making a metabolism test, to determine how much oxygen the patient burns 


field fur diagnostic study. To examine 
your blood, the dnctur punctures an ear 
or fingertip and withdraws a small 
amount. In cases of suspected anemia, 
he counts the red cells upon a hemo- 
cylometer — that is, a glas.s slide ruled 
into small squares. These red cells grow 
in the marrow of our large bones, and 
one of the latest blood tests consists in 
removing a small portion of marrow 
from a leg-bone to find out whether it 
is manufacturing cells satisfactorily. 
^^Tien the white blood cells multiply too 
rapidly, a serious condition called 
leukemia is the result; equally serious 
— and much more sudden as a cause of 
death — is the utter disappearance of the 
white cells. 


B efore your physician pronounces 
a verdict of “appendicitis,” he 
counts the number of white cells in a 
cubic millimeter of your blood. Why? 
Well, he knows that these white cells — 
the warriors of the blood-stream— in- 
crease rapidly in number when the body 
is combatting an infection. If this count 
is above normal, he checks with other 
symptoms and makes his diagnosis. 
Small greyish discs in the blood, called 
“platelets,” are concerned with clotting; 
if there are more than 100,000 blood 
platelets in each cubic millimeter of 
blood we get along satisfactorily, but 
when the nimter falls below that 
motnit we , bniise and bleed easily. 

I |ms gltma medicme the 

€®ential m the, 
'the ' 
de-'; 



termine whether the blood tends toward 
acid or alkaline. 

St)metimes, as a result of gall bladder 
disease, bile gets into the blood stream, 
and the characteristic yellow hue of 
jaundice is observed in the patient. To 
diagnose jaundice early, a device called 
a colorimeter is employed. Normal 
blood-serum is straw colored, but the 
serum of a jaundiced patient has an 
orange tinge. If this orange color deep- 
ens past a certain point on the carefully 
graduated scale of the colorimeter, the 
physician knows that his patient has 
jaundice, whether his skin is yellow or 
nut. The value of this test, known as the 
Icterus Index, lies in the fact that it 
sometimes discloses obstructions of the 
bile ducts long before clinical signs ap- 
pear. 

When you are either nervous or slug- 
gish, or show marked gain or loss in 
weight, the physician suspects thyroid 
disorder and decides to measure yom- 
basal metabolic rate. In plain language, 
he wishes to determine how much oxy- 
gen you are burning in a given length of 
time, under conditions of complete rest. 
A person undergoing this test reclines 
upon a sofa, the nose is pinched shut 
witli a clip, and a tube is inserted into 
the mouth. Through this tube oxygen is 
breathed; the exhaled air passes into 
another tube where its carbon dioxide 
content is measured. After a few min- 
utes, the test is stopped and another test 
m run as a check upon the first. Taking 
into consideration the patient’s age, sex, 
yfcight, and other factors, the basal 
pn^tabolic rate is determined, and the 


physician plans his therapy accordingly. 
Sometimes, as a result of this test, it is 
necessary to change the whole routine 
of the patient’s life, or even to do an 
operation on the thyroid gland. 

Chemical analysis of gastric juices is 
a vastly important test in determining 
whether a patient is suffering from ulcers 
or cancer of the stomach. In ulcers, an 
enormous rise of free hydrochloric acid 
is found in the stomach. But in certain 
malignant tumors, no acid can be found 
at all, because of the destruction of the 
acid-producing portion of the stomach 
wall. To determine the quantity of hy- 
drochloric acid present, a test-meal of 
dry bread and weak tea is given the 
patient. He then swallows a thin rubber 
tube, and specimens of his gastric juices 
are withdrawn every few minutes and 
analyzed chemically for hydrochloric 
acid. When 10 or 12 specimens have 
been analyzed, a graph is then plotted 
showing the amount and rise of the acid 
content in response to fond. 

S ufferers from asthma or hay- 
fever are "allergic”; that is, exces- 
sively sensitive to some protein element 
in their diet or in the air surrounding 
them. Now these proteins are literally 
numberless, and range from grass pol- 
len to fish-glue and face-powder. The 
task of the sensitization test is to discover 
the specific protein causing the trouble. 
Extracts of hundreds of these substances 
are now prepared by pharmaceutical 
houses; the doctor either makes a small 
scratch on your arm, or with a fine 
needle injects several extracts between 
the layers of the skin. An excessive red- 
ness or inflammation indicates that the 
patient is sensitive to a specific protein, 
and he then can be immunized against it. 

A number of interesting tests are con- 
cerned with the diagnosis of infectious 
diseases and the ability of the human 
being to resist them. The Schick test is 
a measure of the body’s ability to resist 
diphtheria; the tuberculin test indicates 
the susceptibility of a child to tuber- 
culosis; and the Dick test estimates re- 
sistance to scarlet fever. If these tests 
show lack of resistance — indicated by 
redness or swelling at the site of in- 
jection— it is possible to inject toxin- 
antitoxin or other preparations that en- 
able the patient to resist the disease. 

These are but a handful of the tests the 
modern doctor invokes in diagnosing 
your malady. It is important to remem- 
ber, of course, that none of these tests 
will ever wholly supplant the physician’s 
skilled senses, nor would he dream of 
making a diagnosis solely upon the 
basis of a single test. The modern doctor 
correlates your symptoms, takes a care- 
ful history of your case, checks one test 
against another, and is thus liberated 
from the guesswork — often successful, 
but always hazardous— of the old-time 
practitioner. 



Yellow Jack Again 

AN unknown villain has stalked forth 
from lush, reeking jungles tu men- 
ace a world which had acquired a feel- 
ing of security, thanks to .science, against 
the ravages of deadly yellow fever. The 
first villain. Aedes (egypti, the mosquito 
carrier of the disease— known in the 
_ early dats as Stegomyf a— had Leeii so 
well put under control that everyone 
thought the end was in sight. A report oi 
The Rockefeller Foundation indicates 
that a new start must now be made to 
identify the newcomer, an utter stranger 
as yet, and to find means of banning him 
from human society. At the outset the 
task promises to become a stupendous 
job. 

To date many heroes and martyrs 
have left their marks on the hard, up- 
hill highway towaid eventual elimina- 
tion of the disease. Longest in memory 
and perhaps most dramatic was the act 
of those soldiers who permitted them- 
selves to be bitten by the suspected 
Aedes CEgypti. The martyrdom of No- 
guchi, brilliant little Japanese of The 
Rockefeller Foundation, is fresh in the 
public mind, but the name Walter 
Reed awakens memories of tremendous 
gains in the fight near the turn of the 
century. Less well knowm to Americans 
are many others— among them Agra- 
monte, Theiler, Lazear, Stokes, Finlay — 
who contributed enormously to the solu- 
tion of the yellow-fever problem. 

Before 1929, The Rockefeller Founda- 
tion believed that the disease was fast 
disappearing. Infected Aedes cegypti 
were becoming extinct — killed off at 
their breeding places by man’s control 
measures. Consider Ecuador, for ex- 
ample. In that country since 1919, there 
have been no recognized cases of yellow- 
fever, yet previously the yearly average 
in Guayaquil, alone, had been 259 
cases! Indeed, as we knew it a few years 
ago, the disease has been brought under 
control. 

“Jungle yellow fever,’’ however, 
changes the picture. It occurs, accord- 
ing to the Foundation’s report, “under 
conditions of rural or forest environment 
as distinguished from urban environ- 
ment.” Far from indicating that cities 
are immune, this actually provides a 
‘‘source of virus for the re-infection of 
cities and towns where high densities of 
Aedes mgypti mosquitoes are tolerated.” 
All the more imperative, therefore, is 
need for continued and intensive re- 
search to find the villain and control 


lam if humanlv possible. Fortunately, 
it is unnecessaiy now to experiment on 
human beings, for the Asiatic rhesus 
monkey can he infected. Moreover, a 
vaccine developed just a few years aau 
makes it possible for laboratory stalL 
to work in safety. 

^ bile awaiting the success that mu.«t 
eventually reward the scientists’ effort.-, 
action has been begun by health officer^ 
111 the United States, in conference with 
the United States Public Health Ser- 
\ice, to fight off the menace. They aie 
concerned not with a living mosquito 
but with a flying airplane, for the air- 
plane baa brought ua dangerously close 
to yellow fever infected sectioiia of 
South America. The Conference has sug- 
gested, therefore, certain restrictions a- 
to the location of airports, eradication 
of Aedes agypH from communities neat 
airports, prevention of spreading of the 
disease after a single case is lepoitcd. 
and other control measures. 

Because of the unknown factors in- 
volved and of the airplane, the further 
fight will enlist the co-operation of many 
outside the laboratory. But though the 
task is a big one, there is little question 
that it will be carried out to a successful 
conclusion. Happily, the further study 
will not be fraught with such dangti 
as was faced by earlier researclieis. 

Enforce the Law 

M OTOR-VEHICLE accident preven- 
tion presents many ramifications 
and great is the number of solutions 
that have been offered. There are, how- 
ever, so many phases of the problem 
that it splits into many separate prob- 
lems, each of which must be considered 
not only as an entity but also in rela- 
tionship to the whole. An interesting re- 
port recently received from the North- 
westent University Traffic Survey Insti- 
tute shows a definite and indisputable 
relationship between law enforcement 
and automobile accidents. By law en- 
forcement is not meant mere arrest of 
motor vehicle law breakers, hut actual 
convictions. To show dramatically the 
relationship between convictions and 
accidents, the Institute has set up an 
“Enforcement Index” which is obtained 
by establishing a ratio between convic- 
tions for violations of motor vehicle laws 
and tlie number of persons injured in 
accidents. If, for example, a city has 
250 convictions for all types of violations 
during a period when 50 accidents have 
occurred, its “Enforcement Index” 
would be five. The average index for 78 


citie- analyzed by the Institute was 3.5; 
a good index rating is consideied to be 
some 10 to 12. 

The matter of convictions for motor 
veliicle law' violators is one that cannot 
be loo strongly stres-ed. "Killing of 
tickets," "knowing the judge,” "liaving 
a friend at City Hall,” all serve to make 
mf)torist.s less respectful of laws w'hich 
have been set up for their own protec- 
tion. If only every motorist knew 
definitely that a violation would bring 
.-wift and sure retribution, each driver 
would be more careful, would observe 
the laws, and accidents would undoubt- 
edly be reduced. It is almost like grasp- 
ing at a straw tu hope that such can 
ever come to pass but if individuals will 
take mure pride in a caieful driving 
record than they do In the fact that they 
can escape conviction for a violation, if 
judges and justices of the peace will be 
mure rigid in their law enforcement, 
and if arresting officers will take their 
jobs mure seriously, it is possible to go 
a long wav toward safer highways for a 
greater number of drivers. 

Take it Easy 

E hear a l(»t about cancer. We 
usually hear of heart disease only 
when someone whom we know dies as 
a result of it. Cancer is — and verv 
right!) — being fought constantly with 
all the resources of medical science. 
Heart disease in its many forms is also 
given its share of attention but for some 
leason or other it does not seem to 
reach, in the minds of most people, the 
importance of the other dread disease. 
In view of this, it is interesting to cite 
a few figures. In 1933, heart diseases 
caused 286.360 deaths in the United 
States. In 1935, this figure had grown to 
312,333. Cancer, during 1935, caused 
144,065 deaths. And here is the peculiar 
thing about it: Generally speaking, 
cancer is a disease which is contracted 
through no fault of the sufferer — cer- 
tain forms of industrial cancer excepted. 
On tlie other hand, heart disease can 
almost invariably be traced directly to 
the patient’s mode of living. The high- 
speed life of the average American con- 
tributes largely to the prevalence of 
heart disease. Sane living, sane eating, 
sane drinking, and a more placid, slower 
speed of existence would go far toward 
reducing the ravages caused when the 
little pump so necessary to life goes 
awry. “Take it easy and live longer” 
may be trite but it is truer today than 
ever before. 
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available as the natural laboratories 
where home-grown birds could test their 
mettle against nature. 

The movement grew rapidly and or- 
ganizations all over the state took an in- 
terest in the program. Although not part 
of the immediate banding experiment, 
700 outside holding pens have been con- 
Ganie Birds Reared Under Artificial Conditions structed in northern California during 

the last two years. As a definite part of 

Can Sui’vive in the Wild ... A Foreigner Holds the banding program, 28 holding pens 

have been provided on private lands in 

Promise . . . Sanctuaries . . . Future Shooting the Chino farm district in the same pe- 

riod. Each pen is of standard dimen- 
sions, 24 feet by 24 feet, and holds 20 

By ANDREW R. BOONE pheasants or 40 quail. 

Now, here’s how the scheme works; 
and it is bringing immense satisfaction 

F orty thousand quail and Chukar heat and cold, in drouth and time of to sportsmen, for it promises plenty of 

partridges— guinea pigs on the wing heavy rainfall. fine shooting by 1940 or thereabouts: 

—inhabiting 38 mountain and des- Both ideas bore fruit. Chukar part- Quail are incubated and raised at the 
ert game refuges in southern California ridges were imported from India, quail Los Serranos farm. Since more are 

are proving that game birds reared un- were reared and planted. Where they reared than can be handled efficiently, 

der artificial conditions can survive in should be released and how protected 



the open and reproduce in large num- 
bers to provide for sportsmen shooting 
in the future where today little or none 
is to be had. 

In an experiment* which already has 
passed the hounds of a modest labora- 
tory undertaking, the California Divi- 
sion of Fish and Game has released from 
its Los Serranos Game Farm at Chino 
during the last four seasons California 
VaUey and GambeTs quail and Chukar 
partridges in numbers sufficient to pro- 
vide good hunting by 1940. 

Science and nature are combined in 
this large-scale undertaking. Twice each 
season, in October and January, work- 
men go into the Los Serranos rearing 
pens, snap onto frail legs metal bands 
( bearing serial numbers and a request 
that they be returned to the Fish and 
Game Commission with a report of 
where and when found or shot), trans- 
port the birds to various ref- 


were early determined. August Bade, 
superintendent of game farms, drove 
home the need for outside hold- 
ing pens. E. D. Platt, assistant 
superintendent, and others 
projected a plan for sane- 

of Chukars increased 

and were liberated from 

timetotime,Plattpushed 

the quail conservation 

plan. Within three years 

38 individual land own- *** 

ers '‘loaned” refuges to 

the Commission. Scattered 

in a 225-mile semi-circle 

from Sandberg on the north 

around the eastern edge of Los ... . . 

Angeles County to San Diego, a '■■■ 

chain of sanctuaries, ranging in ^ 

size from 640 to 5000 acres, became 




k>(i 


mi 


uges, and there give them 
over to nature. 

But this is neither the be- 
ginning nor the end of the 
story*. For the beginning, we 
must go back some five 
years for a view of game 
bird scarcity in California’s 
ulush valleys and on barren 
^Inountains. 

TN 1932, quail in Califor- 
A nia were becoming so de- 
pleted, due to inroads of 
hunters, natural enemies, 
and drouth, that sportsmen 
became alarmed lest they 
vanish completely. Two' 
“cures” were proposed; re- 
stock with quail, or import 
some variety which would 
thrive at all altitudes, in 

*The work in California is typi- 
cal of the conservation eSorts 
being carried on by many other 
states.— Mifor. 



An artifiaal "spring” to provide water for birds where 
natural supply is not available. Cire Je: Chukar partrid* 


the young are transferred to 
outside holding pens when 
a few weeks old. The hold- 
ing-pen idea, incidentally, 
not only permits larger pro- 
duction, but also stimulates 
interest in the various com- 
munities. Starting after the 
hunting season closes, the 
birds are released on the 
refuges, thus permitting 
them to go into natural pro- 
duction the following spring. 

Refuges may be any- 
where, in valleys, on moun- 
tain slopes, near the desert. 
Platt is working toward the 
ideal of a large number of 
small refuges. In each case, 
the refuge must supply nat- 
ural quail feed, in a combi- 
nation of brush and open 
country. Where possible, 
water from native sources, 
preferably near the center 
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uf the refuge, should be available. 

In the absence of water, ingenious 
artificial “springs” are supplied. These 
are 55-gallon drums, fitted with long, 
shallow troughs into which the flow is 
controlled by an air pressure regulating 
pipe within the drum. In 12 of the 28 
quail and Chukar refuges, artificial 
“springs” have been “planted.” The 
trough, or pan, slopes inward toward 
the drum. Around its edges dirt is 
banked. Thus even the smallest birds 
may walk up for a drink, and step into 
the pan itself without danger of drown- 
ing. Caretakers service the “springs” 
every ten days, although it has been 
found that one will supply hundreds of 
birds and small animals for a month dur- 
ing hottest weather that would normal- 


The brood pens at Chino, California, where young quail and partridges 
get their start in life. Circle, left: Banding a California Valley quail 


ly he encounteied without replenishing. 

Observations on the various preserves 
reveal two important facts. Game-farm- 
reared birds thus far are doing at least 
reasonably well among those born and 
reared in the wild, and the stock is in- 
creasing. 

Meanwhile, several questions puzzle 
authorities of the California Fish and 
Game Division. How long will game- 
farm-reared birds live under natural 


Chukars from the Chino 
farm, and oversees the ref- 
Wr uges in Southern Califor- 

nia, told me that his 
patrolmen have found 

r quail 20 miles distant 

from the point of liber- 
ation from 18 to 20 
months later; on one 
occasion, quail had 
.// flown six miles during 

the first 24 hours- 

^ Game-farm-reared quail 

' survive thirst, drought, ro- 
dents, bob-cats, coyotes, and 
such birds of prey as the Coop- 
er's, sharp-shinned and duck 
hawks {all of diurnal habits ) just as 
well as those brooded in the wild. Cen- 
sus has been taken periodically at vari- 
ous refuges, and the proportion of 
banded birds to the known former pop- 
ulation has remained constant, and in 
some cases increased. Since each hen 
rears to maturity in the wild an average 
of six quail, the 40,000 released to date 
are expected to provide fully 1,000,000 
quail within four years, not counting the 
increase to follow the freeing of banded 
birds during that period. 


be hunting them in a few years as the 
English do in its native land. 

The Chukar (Alectoric graece chu- 
kar], introduced into California four 
years ago from Calcutta, is the Indian 
representative of a single species of 
partridge which contains 22 varieties, 
and which originally ranged from north- 
ern China to Mongolia, India, Persia, 
and Arabia to Asia Minor and Southern 
Europe. 

With this bird the Fish and Game 
Commission hopes to provide both low- 
land and highland shooting, for the bird 
thrives at all altitudes from sea level 
to 16.000 feet, in countries with virtually 
no rainfall to those where 100 inches fall 
erery year, in temperatures from nearly 
zero up to 150 degrees, Fahrenheit. Fur- 
ther, it can survive under conditions of 
humidity and heat which would discour- 
age, if not obliterate, quail, 

Chukars have been liberated in 26 
counties in California since 1932. Heavi- 
est plantings have been made in south- 
ern California, because in that region 
there is a vast area of arid land which 
is unoccupied by game species, and to 
which it is felt the Chukar will adapt 
itself. 


conditions? How rapidly will they re- 
produce? How far afield will they wan- 
der from the individual refuges? Can 
birds, accustomed during tlieir first few 
months to being hand fed, forage suc- 
cessfully for themselves in the wild? 
How large should the sanctuaries be, 
how many are required, how should 
they be distributed geographically? 

Answers to at least some of these 
questions already have been found, both 
as to quail and Chukars. Let’s take quail 
first, both because the California Valley 
quail is California’s natural bird, and 
sportsmen have not yet been permitted 
to try their skill on Chukars. 

Platt, who supervises the brooding, 
banding, and release of both quail and 


A LTHOUGH 202.000 quail were re- 
xi ported killed in ten counties last 
season, this undoubtedly represents only 
a small part of the total. For 50 years 
California Valley quail have been mak- 
ing a gallant stand against human and 
other inroads. Shorter shooting seasons 
and restricted bag limits only served as 
stop-gaps. Now comes the policy of bird 
management, with refuges in four coun- 
ties, placed strategically under a variety 
of local climatic conditions. 

While the Chukar partridge has been 
released for four years, only during the 
last season were any liberated bearing 
hands. Little is known about Chukars by 
California sportsmen, yet they hope to 


They definitely are on the increase. 
Thirty-three Chukars were liberated in 
a remote section of the Mojave desert, 
and within three months dropped out of 
sight. Three years later 45 birds were 
counted within a few miles of the point 
of liberation. Some of these were def- 
initely the young of the previous years. 

California authorities give the birds 
every opportunity to increase. No shoot- 
ing is permitted on the refuges, water is 
provided, predators of air and earth are 
shot and trapped. By thus restocking 
game-bird cover, officials think they will 
provide fine shooting within four more 
seasons, on lands of no value to farmers. 
And sportsmen are backing them whole- 
heartedly in the attempt. 


T he greater questions of science are 
not all insoluble: some of them 
have been pretty well answered 
in our day, and others are on the wa) 
to an answer. For example: ^hy do 
the stars shine? How long have they 
been shining? ^hat keeps them shin- 
ing so long? 

The first question lias been thorough- 
ly answered. The stars shine because 
they are hot, outside; they aie hot out- 
side because they are very much hotter 
inside; and they are so hot inside be- 
cause of their large masses. 

Ever since Newton's days, it was 
known that the piessure in the interior 
of a body like the sun must be enormous- 
ly great. As soon as the laws which gov- 
ern the behavior of gases became known, 
it was easy to calculate that, if the stuff 
inside the sun followed these gas-laws, 
it would have to he at a temperature of 
many millions of degrees, if it was to 
stand this pressure without being com- 
pressed to more than the sun’s density. 

About 20 years ago Eddington com- 
pleted the proof by showing that the 
battered fragments of atoms inside a 
star would indeed follow the familiar 
gas-laws very' closely. Since then, no 
one has doubted that the temperatures 
inside the stars run up far into the mil- 
lions of degrees. From these glowing 
regions heat inevitably leaks out toward 
the cooler superficial parts. The law of 
transfer of heat is also known, and 
hence the late of supply of heat to the 
surface can be calculated. A body of 
large diameter will he cooler inside than 
a small one of the same mass; but heat 
leaks out more easily in the first case, 
and the whole outward flow turns out 
to be only a little greater for the smaller 
body. A large mass, however, must be 
hotter inside than a small mass of the 
same size; and here there is no com- 
pensating effect. 

I T follows, therefore, that a large 
mass of matter (say enough to make 
a million planets like ours), isolated in 
space, has to be a star. It cannot help 
shining — the more strongly, the greater 
its mass. A small mass (say less than 
10,000 times the earth’s) cannot he a 
star; not enough heal can escape from 
tlie inside to keep the surface luminous. 

So far, so good; but a large mass 
cannot be a star forever; it is sending 
out enormous floods of energy into space, 
and it must get this energy from some 
source, which must inevitably be finite 
in amount. In the long enough run, 
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therefore, a star must run down — 
something must happen to it — while 
there is, of course, no limit which our 
present knowledge can set to the time 
duiing wliich a smaller solid body, like 
the moon, or a meteoric stone, would 
continue an unchanged and uneventful 
existence. 

One source of energy, at least, every 
star must have. Contraction, under its 
own attraction for itself, can liberate 
gravitational energy, turn this into heat, 
and keep the star shining. If the sun, for 
example, had contracted from a large 
size to its present dimensions, it would 
have gained enough heat to maintain 
about 20.000,000 years’ radiation at its 
present rate. At least half of this supply 
must still be stored up in the sun’s in- 
terior; but, even so, human history is 
too short to detect a change. 

Geological time is another thing en- 
tirely. We know from radio-active evi- 
dence that some rocks are at least 
1,500,000,000 years old, and there is 
strong evidence that the sun has kept 
the earth at very nearly the same tem- 
perature as now for all that interval. 
That is, the sun has radiated into space 
something like 100 times more energy 
than its past gravitational store, or its 
present internal heat content, could 
have supplied. 

Now the sun is a very ordinary sort 
of star, with no peculiarities, and no 
one doubts that the other stars, too, have 
got rid of far more heat than can be 
accounted for gravitationally. Here we 
must fall back on Einstein’s principle 
that energy and mass are equivalent. A 
simple calculation shows that the energy 
radiated by the sun every second dimin- 
ishes its mass by 4,200,000 (metric! 
tons. Multiply this by the number of 
seconds in 1,500,000,000 years, and we 
get 1/10,000 of the sun’s whole mass! 

If, then, something happens inside the 
sun, by which even a small part of its 
mass disappears, and the corresponding 
amount of enesrgy is liberated, it may 
keep on shining for much more .than 


the past length of geological time. 

Students of the subject have agreed, 
for a good many years, that this must 
be the explanation, and two possibili- 
ties were discussed; fiist, atoms may 
disappear altogether, and correspond- 
ing amounts of energy take their place: 
second, heavy atoms may be built up 
out of light ones, and, in particular, out 
of hydrogen. Why hydiogen? Because 
hydrogen atoms are heavier in propor- 
tion than any others. It is now a fa- 
miliar idea that four hydrogen atoms 
might be taken apait, and the four 
heavy positive nuclei ( protons ) and tw'o 
of the electrons lumped together into a 
single helium nucleus, leaving the othei 
two electrons to make the outer part of 
the atom. But the mass of a helium 
nucleus (which can now be measured 
with extreme precision) is 4.0039 
standard units of atomic weight, while 
that of a pioton is 1.0081 such units. If 
one could be built up out of four of the 
others, 0.0285 units of mass, or I - 140 
of the whole (not counting the small 
masses of the two electrons I , would have 
to vanish--and appear as energy. If the 
sun were originally composed of hydro- 
gen, and could turn into helium, the 
energy liberated would be enough to 
keep it shining, at its present rate, for 
more than 100,000,000,000 years. The 
formation of heavier elements out of 
hydrogen would liberate a little more 
energy, but not much — it is the first step 
which counts. The greatest effect would 
come from the formation of atoms of 
iron and similar elements. The largest 
atoms, like uranium, are heavier in pro- 
portion, and so can unload energy by 
radio-activity. But this supply, huge by 
any ordinary standards, is small in com- 
parison with that of formation from 
hydrogen. 

A DOZEN years ago, both of these 
possibilities were purely hypotheti- 
cal. One of them remains so. Not the 
slightest evidence has yet been found 
that it is possible for an atom to be 




annihilated, and its whole mas^ to ap- 
pear as energ)-. But, in the last few 
years, an extraordinary variety of proc- 
esses has actually been realized, by 
laboratory experiments, in which trans- 
mutation of hydrogen into other ele- 
ments occurs. For example, a lithium 
nucleus (charge 3, mass 7.01801 struck 
by a proton (charged, mass 1.0081] pro- 
duces something which instantly breaks 
up into two alpha particles, or helium 
nuclei. These have each a charge of 2, 
and a mass 4.0039. so that 0.0185 units 
of mass disappear in the reaction. The 
alpha particles — whose tracks have been 
observed — fly apart with enormous 
velocity, and the energy of this motion 
exactly accounts for the loss of mass. 
There can be no more doubt, then, that 
hydrogen is not only “the raw^ material 
of the universe” — as Eddington called 
it years ago — but the fuel of the stars, 
w’hich keep shining by building up 
heavier atoms out of it. 

B ut here an alarming question 
arises. What keeps this process, 
with its terrific potentialities, under con- 
trol? What prevents its ending in ex- 
plosions of unimaginable violence? 

Fortunately for the stability of the 
universe, the process of transmutation 
does not go on automatically. A hydro- 
gen atom and a lithium atom, at rest 
side by side, can remain at peace in- 
definitely. Even if they were jostled 
about by thermal motions in the gas 
hard enough to knock off the outer elec- 
trons, and strip both atoms to the bare 
nuclei, nothing more would happen; for 
the nuclei themselves both have posi- 
tive charges and repel one another 
strongly. They do not get close enough 
together to make trouble. It is only 
when the protons are shot at the lithium 
atoms with very high speed that one in 
100,000 or so of them escapes from 
lateral deflections, makes a direct hit 
on the lithium atom, and gets by the 
barrier of repulsion, so that at last the 
two nuclei coalesce. 

Atomic collisions of equal violence 
win occur in a heated gas only if the 
temperature is measured in tens of mil- 
lions of degrees. The insides of the stars, 
so far as we can calculate, are just hot 
enough to permit such atomic encounters 
to occur occasionally, and the supply of 
heat from transmutation will be gradual. 
Nevertheless— suppose it was more rapid 
than could be carried off by leakage to 
the surface. We might expect the inside 
of the star to get hotter. Atomic collisions 
would then be more violent; transmuta- 


tions would happen oftener; heat would 
be developed still faster, and an ex- 
plosion would not he long delayed. 

Gravitation saves the situation thi- 
time, bv a reversal of the contraction 
process already described. If the star 
contracts, at least half of the gravita- 
tional energy must be expended in heat- 
ing the gases of the interior; only the 
remainder is available to keep it shining, 
ft loses heat into space, but gets hotter 
inside — both stores of heat coming from 
the contraction. Conversely, to put heat 
into the star foices it to expand and to 
put so much energy back into the 
gravitational store that the interior 
grows cooler. This tends to shut off the 
■?upplv of heat from atomic interactions, 
and the star is thus self-regulating. 
After some possible initial oscillation, it 
will settle down into a steady state in 
which just enough heat is produced 
from the atoms to balance the leakage 
to the surface, and in such a state it may 
remain for a very long time. 

In the course of ages, the hydrogen 
would be gradually exhausted, and at 
long last the star would contract until 
it could contract no farther, and be- 
come a white dwarf like the companion 
of Sirius. But the sun appears to have 
traversed hardly a hundredth part of 
this long road during geological time. 

ATOMS with small nuclear charges, 
such as lithium and beryllium, 
would be very susceptible to transmuta- 
tion, and these elements are very rare 
in the sun. Helium, wliich has a still 
smaller charge, is abundant; but this 
is probablv because some of the trans- 
rnutations, instead of building up heavier 
atoms, result in a breakdown into two 
or three helium nuclei. Whth larger nu- 
clear charges, as for oxygen or neon, the 
repulsion of the proton is so great that 
at stellar temperatures it should hardly 
ever score a hit on the nucleus. Atkinson 
and Houtermans calculate that, inside 
the sun, a lithium atom w’ould, on the 
average, suffer transmutation in a min- 
ute, while one of neon would last for a 
billion years. Weizsacker, in a recent 
and interesting discussion, points out 
that we now know almost enough of tlie 
properties of the lighter atomic nuclei 
to follow the process of transmutation . 
in detail. Only one step is lacking; 
Nuclei of mass 5 — ^which should he 
isotopes of helium or lithium— have not 
yet been detected in the laboratory. 
When once these have been observed, 
and their masses exactly measured, it 
will be possible to work out the way in 
which they can be built up, or will 
break down, and deduce the whole story. 


But there are many heavy atoms in 
the stars, with nuclear charges so great 
that a proton has no chance at all of 
disturbing them. To build these up re- 
quires heavy particles without charge — 
that is, neutrons. 

Once again, we know that such things 
are possible. The last few years have 
shown that almost any heavy atom, 
struck fairly by a neutron, may be 
changed into something else. We can 
detect these artificially produced atoms 
when thev aie unstable and radio-active 
— and they change into stable ones, 
heavier than the originals. Great 
amounts of energy are liberated in these 
reactions, for a neutron is slightly 
heavier than a proton, and its "packing” 
into a heavier atom leads to a decrease 
of mass. 

T hese reactions happen so easily 
that, if there were originally a host 
of neutrons inside a star, they would all 
be captured by heavy atoms in a few 
seconds. To provide a steadily operat- 
ing process, neutrons must be continual- 
ly produced from the lighter elements, 
and as regularly taken up by the heavy 
ones. 

Weizsacker gives reasons for believing 
that, among the types of unstable nuclei 
which may be built up from protons 
and light atoms, some will break up with 
the liberation of deuterons (nuclei of 
heavy hydrogen ) ; and it is known that 
deuterons may break up into protons 
and neutrons. It is probable that a suffi- 
cient number of neutrons will thus be 
produced to permit the gradual forma- 
tion, step by step, of the heavy atoms. 

All these extraordinary things should 
happen only in the very core of the star, 
a small, exceedingly hot region. The 
gas in this region would be so much 
heated that it would rise toward the 
surface — other material descending to 
leplace it. The resulting circulation 
should keep the star stirred up, so that 
its whole material was gradually trans- 
formed. 

These conclusions are still tentative — 
though founded in general on a sound 
physical basis. They lead to interesting 
conclusions regarding the history of a 
star. For example, as the amount of 
heavy elements, formed from hydrogen, 
increases, the chances of collision be- 
, tween protons and heavy atoms increase. 
Hence, a lower temperature would suf- 
fice to provide enough transmutations 
to keep the star shining, and, as a star 
grows older, it should at first slowly ex- 
pand. 

In a few years more, if nuclear physics 
advances as it has been doing, we may 
at last have a reasonable basis for work- 
ing out the history of a star.— illt. Fil- 
son Observatory, April 22, 1937. 
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A 50-Fold Increase in Airplane Engine Power 
Witliin 34 Years . . . Basic Advances . . . Skill in 
Design and Research . . . End Not Yet in Sight 

By REGINALD M. CLEVELAND 


W HEN, in December, 1903, OrHlle 
and Wilbur Wright made the 
flight which ushered in the Air 
Age, their flimsy biplane was powered 
fav a home-made engine of 30 horse- 
power. In less than 3-1 years, the genius 
of the engine builder has multiplied this 
power 50-fold and at the same time has 
so enormously improved the reliabiliu, 
the smoothness, and the all-around per- 
formance of the aircraft engine that it 
would indeed be difficult to lecognize it 
as something akin to that which made 
history at Kitty Hawk. 

While every acknowledgment must 
and should be made to the skill of the 
aircraft designer and to those more ob- 
scure skills which lie in the efforts of 
the research engineer in aerodynamics, 
it can fairly be said that none of the re- 
markable performance of speed and load 
and range which characterizes aviation 
today would have been even remotely ap- 
proached if it were not for the basic ad- 
vances which have been made in power 
plants. 

So startling, even to the men who live 
with them, have been the recent gains in 
horsepower of the larger air-cooled ra- 
dial engines made in the United States 
that definite predictions of limits cannot 
he obtained even from responsible heads 
of engine companies. Guy W. Vaughan, 
president of the Curtiss-W’right Corpora- 
tion, has recently declared that it is im- 
possible to say what maximum horse- 
powers will be attained. He pointed out 
that in six years powers have gone from 


600 to 1500 and that a limit could not 
be fixed. The engine division of the 
United Aircraft Corporation holds that 
take-off horsepowers of from 1500 to 
1800 seem feasible in the period immedi- 
ately ahead and that, in the not too dis- 
tant future, take-off powers of from 2000 
to 2500 horsepower could be made avail- 
able if airplane development 
requires them. 

Indeed, engines with horse- 
powers of the order of the 
lower of these figures are in 
existence. A few details were 
recently released on the larg- 
est production aircraft engine 
in the world. This is the 
Wright Cyclone R-2600, a 14- 
cylinder. twin-row engine of 
new design, developing 1500 
horsepower. Although the 
Navy has purchased only one. 
and the Army two, of these 
new engines, while Pan Amer- 
ican Airways has purchased 
26 for their new three-decker 
72-passenger Boeing trans- 
atlantic flying boats and 
Transcontinentaland Western 


Air has purchased 32 of them, the fact 
that the services are using the engine 
still keeps many of its details secret. The 
cost of the engine to commercial users is 
estimated to be 13,500 dollars each. 

It is also known that the Pratt & Whit- 
ney Aircraft Corporation, which has 
long been an advocate of the twin-row, 
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A fleet of 13 of these Boeing bombers is being produced for the United States Army Air Corps. Ranked as the fastest bombing 
planes m the world, they are powered by lOOO-horsepower Wright "G" Cyclones. One of the engines is shown at right above 


Equipped with Pratt and Whitney Twin Wasps, this Navy Consolidated Patrol Boat is one of 172 that have been ordered 


type of air-cooled engine, has 
power plants of a similar 
power rating ready. Wright 
Cyclones of the 9-cylinder, 
single-row type, developing 
1220 horsepower as an emerg- 
ency rating— the most power- 
ful motors of their type in the 
world — will be used on the 
four-engine Boeing land 
planes of Transcontinental 
and Western Air, and Pratt & 
Whitney twin-row Wasp en- 
gines of more than 1200 horse- 
power are expected to be 
mounted in the Douglas DC-3 
sleeper planes which will be 
delivered to United Air Lines 
by the time this article sees 
the light of day. 

This enormous development 



limit, in view of this accelei- 
ated rate of impnwement and 
that what seemed impossible 
half a decade ago is today an 
accomplished fact. 

Not only have the engine.^ 
themselves been so greatly 
improved as to be almost un- 
recognizable, hut development 
has kept pace in at least three 
correlative fields to make 
available to the full the im- 
provement in the power plants. 

Even the astonishingly fine 
radials of today could not per- 
form as they do for both mili- 
tary and commercial aircraft 
and could not make possible 
the astonishing performance 
of American domestic and in- 
ternational airlines were it 
not for the strides which have 



Above and in center of page: Three-quarter 
and side views of the efficient Twin Wasp 
engine in which 14 cylinders are arranged in 
two staggered rows around the central crank- 
case, as best shown in the center photograph 


in available horsepower in 
air-cooled radial engines has 
been the result of a long 
series of technical improve- 
ments involving design, met- 
allurgy. super-charging and, 
above all, cooling. There 
has been a cumulative effect 
from the combined research 
of the National Advisory 
Committee for Aeronautics, 
other technical laboratories, 
and the engineering staffs 
of the engine builders them- 
selves. This has served to 
increase the pace at which 
power, dependability, and 
economy of fuel could all be 
increased, so that the gains 
in the last year have been 
far more spectacular than 
in the two previous years, 
while those of the past three 
years have far outstripped 
those of the preceding five. 
One hesitates indeed to set a 


been made in propeller design. 

The variable-pitch propeller and its 
younger brother, the constant-speed pro- 
peller, have implemented the modern 
engine of whatever type, so that it is 
now equipped with an automatic gear 
shift, adapting it to the highly variable 
conditions of altitude and load under 
which it must perform, and enabling it 
to operate with equal satisfaction for 
takeoff, climb, and cruising conditions. 
The Hamilton Standard constant-speed 
propeller assuredly has been one of the 
major contributions to air progress of 
the last few years. Another constant- 
speed unit, the Curtiss electrically con- 
trolled feathering propeller of more re- 
cent introduction, also bids fair to play 
an important role in this field. 

Associated with propeller development 
has been the important study of vibra- 
tion in both engine and propeller. For a 
time, a few years ago, a number of seri- 
ous accidents in both military and com- 
mercial flying were attributed directly 
to propeller failures. Now a propeller 
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failure is almost unheard of. and in- 
stances like that untoward one which 
nearly cost the life of the famous de- 
signer of racing planes, Ben 0. Howard, 
and his wife in the Bendix Transconti- 
nental Race of last year, when a blade 
fiew off, are so rare as to be exceptions 
which more than prove the rule. 

The cure for propeller failures was 
composed of a number ctf elements but 
the most important was certainly the 
study of vibration made by the N.A.C..\. 
and the National Bureau of Standards. 
This exposed the astonishing fact that 
harmonics of vibration were set up in 
certain cases between parts of the en- 
gine, such as the crankshaft, and parts 
of the propeller, such as the hub, caus- 
ing, when the note of what might in 


ed counterweight, the pendulous mass 
being free to oscillate in a restricted arc 
and in the plane of rotation. hen dis- 
turbed. the lestoring force and the fre- 
cjuency of the given pendulum, which is 
so mounted, is determined by the accel- 
eration due to the centrifugal force of 
rotation of the weight. The magnitude of 
the acceleration is in turn determined by 
the speed of the rotation of the crank- 
shaft. 

In operation, the pendulous weight is 
of such dimensions and so mounted that 
it oscillates at explosion frequency, but 
out of phase with the explosion impulses. 
It thus applies a counter-torque to the 
crankshaft which balances out the peri- 
odic torque fluctuations arising from the 
explo.sion impulses. The dynamic damp- 


er dissipates essentially no energy by 
friction. It acts by introducing a balanc- 
ing force which is opposite in direction 
and equal in magnitude to the disturb- 
ance force at all speeds. 

The thiid correlative development 
which has helped to bring power plants 
to their present high state has been in 
fuels. The contribution of the oil indus- 
try to airciaft fuel improvement also has 
been of a cumulative character and has 
gained impetus with each succeeding 
year. It was only two years ago when the 
Army, through the Materiel Division of 
the Air Corps at Wright Field, made the 
first flight teats of fuel of 100 octane 
rating. This high anti-knock rating pro- 
vides an increase of approximately 30 
percent in the horsepower of a given en- 
gine. Development has not stopped at 
100 octane rating, however, and fuels of 
an anti-knock rating considerably high- 
er than this aibitrary figure have already 
been produced and can now be produced 
in commercial quantities from what have 
hitherto been waste by-products in re--.^ 
finery practice. The latest development 
in this field was the aiinonnceraent at the 
last annual meeting of the Institute of 
the Aenmautical Sciences, by Major 
E. E. Aldriii of the Stenavo Specification 
Board, that "safety fuel” of 100 octane 
rating was now in sight. 

T WO factors in the development of 
high horsepower spark-ignition en- 
gines have led to a situation in which 
it becomes doubtful, to say the least, 
whether oil-burning engine development 
will he carried in this country to a point 
where it will become a serious contender 
for aircraft. The first of these factors is 
that of the just described improvement 
of fuels for spark-ignition engines. 
Should the so-called “safety fuel,” or 
gasoline of a very high flash point, be- 
come commercially available in anti- 
knock ratings of 100 or better, the safety 



Above: A Focke-Wuff powered with a Menasco inverted engine of 150 horse- 
power. Below; Three-quarter view of the Ranger inverted air-cooled engine 


truth he called the "dance macabre” was 
reached, the flaw which led to failure. 
The cure was then comparatively simple. 
The vibration frequency in the two parts 
was merely kept nut of tune. 

Vibration in the engine itself has also 
been greatly lessened by recent develop- 
ments. Rubber shock mountings are now 
general practice. Torsional vibration, 
present to some degree in all convention- 
al aircraft engines, and destructive criti- 
cal torsional periods wliicli have made 
their appearance in rigid crankshaft sys- 
tems, have been eliminated by the intro- 
duction of the dynamic damper. 

This device, developed hy the W^right 
Aeronautical Qorporation, for which 
E. S. Taylor, now of the Massachusetts 
Institute of Technology, received this 
year the Sylvanus Albert Reed award, is 
in principle a pendulum counterweight 
which is mounted on the crankshaft in 
place of the conventional, rigidly-mount- 
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argument for the hean~ oil engine would 
he nullified. 

The second factor has been the im- 
protement in fuel economy of the gas 
engines themselves. Whereas, only a 
year or two ago, gasoline consumption 
of the order of .55 to .60 pounds per 
brake horsepower per hour was the rule, 
as contrasted to Diesel consumption of 
.35 t(t .45 pounds, today gasoline engines 
on the block have shown consumptions 
below .40 pounds and it is freely pre- 
dicted that .37 or .36 will be reached. 

Then too there seems eveiv probabil- 
ity that the advantage of the cheapness 
of fuel which now lies with the Diesel 
would be largely lost as soon as the de- 
mands for Diesel fuel became more gen- 
eral and as soon as it was widely taxed. 
While it is true that recent Diesel devel- 
opments, especially in Germany and 
France, have reduced the weight dis- 
advantages of the oil-burning engine as 
compared with the gasoline engine, this 
handicap has by no means been over- 
come, and it seems improbable, because 
of the necessary pressures, that the 
Diesel can he brought to the very low 
weight per horsepower now shown by 
the large radial aii-cooled engines, which 
is below 1.25 pounds. 

Engine development, however, has not 
been confined to the large size radials 



suitable for the large flying boats and 
giant land planes which already fly the 
airlines and give striking power to the 
services, or the still larger ones in the 
offing. There has been steady develop- 
ment also in in-line, air-cooled engines. 
Tire Ranger engine, built by the Fair- 
child Aircraft Corporation, has akeady 
received an approved type certificate for 
powers up to 600 horsepower. A develop- 
ment is now in process which will put 
two of these six-cylinder engines to- 
gether ill the form of an H. There is 
much interest in this thought, both for 
military and commercial practice. For 
pursuit ship use, the H engine permits 
the introduction of a large caliber air- 
plane cannon which will fire through the 
crankshaft, thus obviating the necessity 
of synchronization with the propeller. 




Above; Sikorsky Clipper Ship built 
for Pan .American Airways. It is 
equipped with constant-speed pro- 
pellers and Hornet engines, two 
views of which are at left and below 



For transport use, the in-line engine, 
either in its simple form in smaller sizes 
or in the H form, presents a smaller 
frontal area than the radial of compar- 
able power and offers less drag. 

Notable development has also been 
made in the Menasco in-line engines, 
which have made such a good name for 
themselves in racing airplanes. Engines 
of this make have recently been pur- 
chased by the Bellanca Company to pow- 
er five-place private planes designed to 
cruise at 200 miles an hour on 220 horse- 
power. 

For the private flier desiring to use the 
smaller airplanes which are aimed at a 


market within the class of a moderate 
price automobile, there have been a 
number of interesting engine develop- 
ments. Notably, the automobile engine 
has invaded this field. In the Arrow sport 
plane, the Ford V-8 motor is used with 
success. .Another of the private airplanes 
uses the Plymouth engine, and an am- 
phibian now under development by 
Charles S. (Casey) Jones makes use of 
a Terraplane engine with propeller driv- 
en through six V belts. 

S M.ALL sizes in radials and in-line en- 
gines in the low price, private-plane 
field have also stepped ahead within the 
last year in quality and performance to 
a remarkable degree. The largest single 
commercial engine order, in point of 
numbers, ever placed was that by the 
Taylor Cub manufacturers for 1050 Con- 
tinental 40-horsepower engines. 

All along the line, therefore, of engine 
development the United States is strid- 
ing ahead. All along, that is, except in 
the field of the liquid-cooled engine 
which many experts believe should not 
he dropped in view of the high-altitude 
operation which seems to be ahead, and 
in view of certain advantages of stream- 
lining which cannot be obtained in the 
air-cooled engine and certainly not in 
the radial type. 

Last-minute news, as this article goes 
to press, tells of an interesting develop- 
ment in the liquid-cooled engine field. 
The Air Corps has just issued an ap- 
proved type certificate for the Allison 
liquid-cooled V-12 engine of 1000 horse- 
power, weighing 1275 pounds. 



NATURE’S Oddest Child 


Becquerel Passed Up the Chance to Discover 
Radium . . . Nobody Knew Marie Sklodovska . . . 
Few Knew Marie Curie . . . She Held Out 

By JOHN A. MALONEY 

The Museum of Science and Industry, Chicago 


[Ir Four Parts— Part 1 ) 

R ADIUM! Forty years ago that word 
would have meant nothing, ’ivheth- 
er it was shouted from the house- 
tops or broadcast in the press of the 
world. Today it is the magic cry that 
may arise from the burning sands of 
Colorado, from the stagnant lands of 
the Belgian Congo or from the frozen 
shores of northernmost Canada. Today 
it comes laden with meaning, for it con- 
jures up in the minds of bed-ridden 
cancer victims a glimmer of hope for 
a new lease on life that no other word 
can bring. In the minds of the pros- 
pector, the engineering chemist and the 
miner it denotes months of toil, and in 
those physical laboratories of the world 
that will be fortunate enough to re- 
ceive even the smallest share of it, the 
announcement of the discovery of radi- 
um-bearing ore renews the interest of 
the staff in the research that is making 
of radium one of the greatest tools of 
this scientific age. 

Of all the substances known to man, 
radium is die most costly and precious. 
The very mention of its name creates 
an air of mystery and value. Gold? 
Gold fades into insignificance by com- 
parison. Gold is worth about 35 dollais 
an ounce, while radium, if it were pos- 
sible to buy an ounce, would cost about 
1,500,000 dollars. Radium has been sell- 
ing in the world market for about 70,- 
OOO dollars a gram, and a United States 
one cent piece weighs about four grams! 

Of all the building blocks or ele- 
ments of this old world of ours, none 
present such difficulties to the men who 
attempt to wrest them from the clutch 
of nature as radium. It is a substance 
that can best be described by the word 
"■odd,” Radium stumbled on the cosmic 
stage 39 years ago in an odd way. Its 
behavior is so odd that it sets it apart 
from other elements in a most emphatic 
way. Secured by man after much labor, 
it passes through a very long life and 
performs one of the oddest feats that 
an element could perform, namely, the 
transmutation of itself into another ele- 
ment — lead. The results of its most or- 
dinary and prosaic uses are replete 
with the oddest kind of contradictions, 
And last but not least, men in general 
have formed some odd ideas about it, 
with the result that many popular con- 


ceptions about radium strike the man 
schooled in its properties and uses as 
very, very odd. 

In the following we will set down the 
simple story of radium — a story so full 
of startling happenings in the discovery 
of the element itself, in its properties, in 
its man-made history of less than half 
a century, and in its future possibilities 



Radiograph of a key, taken with a 
rich piece of carnotite, an ore of 
radium. This is about what hap- 
pened in Becquercl’s laboratory 

through that ever-changing science nf 
modern physics, that if its simple nar- 
ration will afford a brief and pleasant 
venture into a field that is as yet un- 
trodden by the layman, we will have 
achieved our purpose. 

Let us begin to trace the life and 
works of radium by projecting our- 
selves in imagination back into the year 
1895 A.D. We find ourselves in a scientific 
world that smacks of smug complacen- 
cy. The electric light, the telephone, 
the telegraph, and a score of other inven- 
tions of tl^ busy period have been in 
use long enough to prove to mankind 
in general that die subjects of physics 
and chemistry are, after all, capable 
of producing things that can be used 
in a workaday world and of making it 
a better place in which to live. The 
scientist, himself, is coming to be re- 
garded less and less as a seedy individual 
who gazes abstractedly hour after hour 


into test tubes filled with foul concoc- 
tions or chases butterflies through end- 
less acres on balmy afternoons. For this 
benevolent person, the scientist, life is 
becoming moie and more a bed of roses. 
Recognition of his merits and his 
achievements is bringing rewards in the 
attitude of capital toward his labora- 
tory. Industries are beginning to see in 
liim a wizard who, by some semi-myste- 
rious ‘’hocus-pocus” can create new 
products and rehabilitate old ones, pro- 
vided he is let alone long enough and 
kept well fed in the interim. 

A sk this wizard for his version of the 
- future of science. This 1895 genius 
would tell you that the world is made 
up of atoms which are in reality the 
building blocks of everything we see 
and fee], and with most of these blocks 
he is quite familiar. The few tliat are 
still left undiscovered wiU be merely 
grist for his mill when they arrive. With 
these materials he and his colleagues 
were prepared to do the work of the 
world. By the simple procedure of tear- 
ing matter apart and building it up 
again, in a manner quite different from 
that of nature herself, science was be- 
coming for him tire nursemaid of indus- 
try and the creator of an artificial en- 
vironment unlike anything the world 
had ever known. It was tlie era of syn- 
thetic stuff. 

But it was an era of calm preceding 
a terrific storm, the results of which 
will not be finally seen even in our own 
age and probably not for many ages to 
come. On the fourth of January, 1896, 
a serious looking German physicist 
arose before the Berlin Physical Society 
and made a momentous announcement. 
William Conrad Roentgen had discov- 
ered radio-activity! So new and star- 
tling was his find that no word was avail- 
able for its description and so it was 
temporarily called the “X ray.” Before 
that august body left the meeting hall, 
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the last vestige of smug complacencv 
disappeared from the scientific world. 
What had been dogma became heresy, 
and what had been as certain as the 
dawn became as doubtful as the night. 
Here was a discovery that could not 
have been depicted by graphs, charts, or 
wild imaginations. Even in those early 
days of this new-born science, there were 
visions of the coming upheaval, of 
changing concepts concerning the na- 
ture of the physical world. But Roent- 
gen's amazing discovery was as the re- 
port of a pop-gun compared with the 
discoveries which followed. 

Time intervened, however, between 
the day when Roentgen played the rCde 
of iconoclast in the drama of modern 
science and the day when the decision 
was reached that science must begin 
to rearrange her house. During that 
time there were various contributing 
discoveries, of which the first and most 
important was the discovery of a form 
of radio-activity in nature quite differ- 
ent in some respects and similar in oth- 
ers to Roentgen's artificial production 
of radio-activity in a tube. It is that dis- 
covery which will occupy us now and 
prepare us for a peep into the topsy- 
turvy world of 20th Century physics in 
which the ideas of the microcosm con- 
tained within the aiom and those of 
the macrocosm which is the universe 
march to the music of the spheies. 

ANTOLNE Henri Becquerel missed 
the opportunity of receiving a page 
in posterity’s biography because he was 
too busy with other things to become 
the discoverer of radium. We can for- 
give him, for he passed the honor along 
to one of the most delightful characters 
in the history of science, and perhaps 
the most eminent scientist of her sex — 
Marie Curie. Born in 1852, Becquerel 
was descended from a family of well 
known scientists. His father was Alex- 
andre Edmond Becquerel, who occupied 
the chair of physics at that progenitor 
of the technical museum of the machine 
age, the Conseiwatoire des Arts et Me- 
tiers in Paris. His grandfather, Antoine 
Cfaar Becquerel (1788 to 18781 was an 
electro-chemist of no mean ability and 
one of France’s most prolific scientific 
writers. 

We find Antoine going about his du- 
ties at the tcole Municipale and we 
watch him as he unthinkingly lays a 
piece of uranium ore in a drawer of his 
laboratory table directly over a sensi- 
tized photographic plate. He shuts the 
drawer and turns his attention to an- 
other experiment on phosphorescence 
which he must complete. Two weeks 
pass by and Becquerel searches for that 
sensitized plate. Thrusting the ore 
aside he passes the plate over to his as- 
sistant to be developed. The next morn- 
ing his assistant is apologetic. The 
greatest care has been taken in develop- 



Baby Irene was but a week old when Marie Curie went back to work to discover 
radium. Years later Irene has grown up and helps the aging mother in her labor- 
atory. Only a year ago Irene herself won the Nobel prize for new discoveries 


jng the plate and yet it shows a great 
blotch of light in the center. Had 
Becquerel been less familiar with pho- 
tography, his assistant might have been 
severely reprimanded for carelessness 
and a great discovery lost to the world 
for many years. But Becquerel knew 
that plates are sometimes "light-struck'’ 
around the edges, due to a leak in the 
camera, but "light-struck” in the center 
alone — never ! It was one of those happy 
moments, such as that which Goodyear 
had when he accidentally dropped rub- 
ber on a hut stove and discovered vul- 
canization or that Edison had when his 
ear caught the musical note given off by 
the stvlus of his paper-embossing tele- 
graph repeater and led to his invention 
of the phonograph. It required no great 
intellectual effort for Becquerel to go 
from effect to cause. The uranium ore 
was giving oft' invisible rays! 

Conclusive as this accidental discov- 
ery was, Becquerel was enough of a 
scientist not to jump at conclusions and 
he decided to perform the experiment 
deliberately and satisfy himself that the 
uranium did give off invisible rays. At 
first tempted to believe that the uranium 
itself was the cause of the rays, he re- 
peated the experiment several times and 
found that other ores gave off radiation 
but in different quantities. Pitchblende 
from Bohemia, for example, registered 
its output of energy on a sensitized pho- 
tographic plate far too forcefully in pro- 
portion to its uranium content to satisfy 


him that uranium was solely the cause 
of this phenomenon. There was but one 
conclusion. Uranium contained another 
element of great potency. Becquerel 
knew enough about metallurgy to real- 
ize at once that the search for that hid- 
den element would be a time-consuming 
task. He must find someone else to car- 
ry on that work so that he would not be 
distracted from his other duties. One 
wonders whether, if Becquerel could 
have foreseen the effects of his decision, 
he would have been so willing to let 
this opportunity slip thiough his fingers. 
.A.t all events he did. And that brings 
us to the story of a 17-year-old Polish 
girl, Marie Sklodovska, whom we find 
hard at work in her cousin's chemical 
laboratory still blushing from a com- 
pliment paid her by the great Mendeleev, 
a giant among contemporary scientists, 
who had stopped long enough by her 
side to note the precision and care 
which she exercised in carrying on a 
chemical experiment. 

Marie’s mother had died while she 
was but an infant and her father had 
become her constant companion. Two 
things burned constantly in this young 
girl’s soul. One was chemistry. The 
other was the sad plight of her father- 
land under the Cossack’s whip. And so 
Marie spent those years that other girls 
give to more frivolous pursuits in pre- 
paring herself for a career in science 
and in plotting with secret societies to 
free Poland forever from Russian domi- 
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nance "which had long been bitter as gall. 

During the "winter of 1891, at the age 
of 24, Marie fled in haste from Warsaw 
to Paris, which was then, as now, a 
haven for the political exile. It is here 
that her real story begins. There is 
nothing in these first few years in Paris 
that differs from the oft-told tale of the 
struggle of great minds. In a garret 
room she lived on the most frugal ra- 
tions while she carried on her studies 
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“They were confronted with scin- 
tillating streaks of light glowing 
like fingers beckoning to continue” 

at the Sorbonne. Mendeleev had been 
hold enough to prophesy for her a great 
future in the world of science. Yet no 
one realized Better than she that science 
was, at that time, a closed field so far 
as women were concerned, 

I N 1894 she met the reticent, studious 
Pierre Curie at the home of a mutual 
friend — the same Pierre who, a few 
years before, freely announced his be- 
lief that "women of genius are rare, 
and the average woman is a positive 
hindrance to the serious minded scien- 
tist,” If his dictum were true, then Pierre 
must have found genius in this Polish 
girl, for he secured permission for her 
to work at his side in the Ecole Munici- 
pale. It was not long before this shy 
physicist wrote to Marie that ‘Tl would 
be a lovely thing to pass through life 
together, hypnotized in our dreams, 
your dream for your country', our dream 
for science. Together we can serve hu- 
manity.” In the mirror of subsequent 
history, we can see reflected the truth 
of this statement, the brain child of a 
scientist touched fay Cupid’s dart. The 
world does not know a more pathetic 
figure. They married. 

Becquerel selected Marie Curie to 
undertake the arduous research neces- 
sary to discover the unknown element. 
Marie talked it over with Pierre. The 
only obstacle was the money needed to 


carry on the work. True to the tradition 
of scientific genius, they swept this ob- 
stacle aside by the simple procedure of 
borrowing the money. From Austria they 
secured a ton of pitchblende. In a shed 
they then began the work of refining, of 
boiling, of testing, of gnawdng away, 
bit by bit, each known part of that stack 
of ore, looking for a needle in a hay- 
stack without even knowing what the 
needle was. 

They worked from the early hours 
of the morning until far into the night, 
taking: turns in cooking the ore and 
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checking the results. So much attention 
to cooking ore and so little to cooking 
victuals soon took its own toll. Marie 
went down with pneumonia hut Pierre 
carried on until she recovered. Next 
their task was interrupted by the birth 
of a daughter — but not for long. Baby 
Irene was but a week old when Marie 
went back to the shed to help Pierre. 
Grandpa Curie solved the problem and 
saved the day by coming to live with 
the little family and caring for Irene 
during the day. 

A year went by and the ton of ore 
dwindled to a hundred pounds. Again 
Marie fell ill, and Pierre, worn out by 
his labors in the home and in the lab- 
oratory, was ready to call a halt. No one 
would help them in their mad search for 
a product that might well prove to be 
a will-o’-tbe-wisp. That a scientist had 
seen the footprints of a mere wraith 
upon a photographic plate was not suffi- 
cient to merit such a waste of time and 
money. But Marie held out. 

Pierre had been offered the chair of 
Physics at Geneva, and Marie sadly 
w'atched liim depart to investigate the 
offer. He was not away long and on his 
return he announced his decision to fin- 
ish the work in the shed first. Marie’s 
good example was beginning to pay 
dividends. Again they went on with 
their boiling. Now they had reduced the 
pile of pitchblende to a handful of 
bismuth salts which showed a great 
amount of activity. Out of this Marie 
isolated a substance that resembled 
nickel but proved to be a new element 
which she named ‘“polonium” in hon- 
or of her native country. This element 
was many times as active as uranium, 
but Marie was sure that there was 
something else there which they had 
missed, and the work went on. 

Witlr the working capital in pitch- 
blende now brought down to almost 
microscopic amounts, they strolled one 
evening after dusk into the shed and 
were confronted "with scintillating 
streaks of light glowing like fingers 
beckoning to the pair to continue their 
search. They accepted the challenge and 
Marie finally isolated a few crystals of 
radium salts. When Giotto finished a 
painting, all Florence was jubilant and 
a holiday "was declared. But "when Marie 
Curie gazed for the first time on radium 


there was none but she and Pierre to 
rejoice at the end of a heart-breaking 
and back-breaking task. 

Then came five more years of research 
before Marie presented her epoch-mak- 
ing thesis on radium and its discovery to 
the examining committee of the univer- 
sity as a modest condition for her de- 
gree. Then happened an event that 
would gladden the heart of almost any 
college senior. The committee, com- 
posed of most of the eminent scientists 
of the day, sat in awe during the narra- 
tion of her work, and were at a complete 
loss when the time for questioning this 
modest woman arrived. Then the news 
lang throughout the world! A woman 
had discovered a potent substance 
called radium, that killed mice, shone 
in the dark, emitted 250,000 times as 
much heat as an equal amount of coal, 
produced sores on the skin, sterilized 
seeds, and killed microbes. Here was 
news that was news! 

T he rest of their story is that of 
honors heaped upon the Curies by 
every country in the world; of another 
daughter born of that happy union; 



Marie Curie in middle age, when 
her fame had spread to a world 
that adored her as its foremost 
feminine character. Adulation did 
not spoil her natural simplicity 

of the tragic death of Pierre in 1906 
under the wheels of a truck on the Rue 
Dauphine; of the shameful littleness 
of the men who fought against Madame 
Curie’s election to fill the chair vacated 
by Pierre, and her election to the Acad- 
emy of Sciences of France; of her 
valiant work as an ambulance atten- 
dant in the World War; of the gifts of 
radium to her by the women of Ameri- 
ca, and of her gift of these to the Uni- 
versities of Paris and Warsaw; of the 
establishment of the Curie Institute and 
of her retirement behind its walls, and 
of her death on July 4, 1934. 

(To be continued) 





Locomotives Abroad 


¥ HILE American railroads have 
been busy streamlining locomo- 
tives and glorying in their per- 
formance, foreign locomotive designers 
have not been idle; quite the reverse. 
Outstanding work has been done by 
several nations of Europe as shown by 
the streamlined trains on this page. And 
even those that are not streamlined are 
both powerful and speedy. 

In Europe, as in the United States, 
steam seems to be the principal concern 
of railroads. From France, particularly, 
have come some of the most advanced 
theories on steam locomotives and the 
most far-reaching applications. Yet it 
is understood that France, having per- 
fected and invented better steam engines 
than her neighbors, is behind both Eng- 
land and Germany in adding new loco- 
motives. Both the latter countries have 
adopted programs not only calling for 
many new and modern steam units, but 
also for overhauling and modernizing 
their old ones for greater efficiencv. 


Right: A speed of 157 
kilometers (97.5 miles) 
an hour is made on the 
Paris-Dijon run with a 
train of 200 tons and 
this steam locomotive of 
the Paris, Lyons, Mediter- 
ranean Railway. It match- 
es, in streamlining, any- 
thing America has done 




Above: Freight locomotive of the 
same road as that at top of page. 
Locomotives of this type can develop 
3000 horsepower at a speed of 75 
kilometers (46.6 miles) per hour, and 
are probably the most powerful en- 
gines of their kind in all of Europe 


Left: Another French ex- 
ample of steam locomo- 
tive streamlining which 
indicates experimentation 
in an attempt to deter- 
mine the ultimate form 


Below: French, Pacific 
type locomotive. They 
have exceeded 93.2 miles 
an hour with a 400-ton 
train but regularly make 
66.4 miles per hour haul- 
ing an express train be- 
tweenTours and Bordeaux 


Below: A fast British 
train, the Silver Jubilee 
of the London and North 
Eastern Railway. For 
these trains, the 268-miIe 
trip between London and 
Newcastle is four hours 


Above: A German type 
which holds the world’s 
speed record for steam. 
With a train of 200 tons, 
192 kilometers (or 119.2 
miles) per hour is the rec- 
ord of this speedy engine 


PlMtografllis courtesy The Baltoiti teomothe Works 






E ver since its inception, the sub- 
marine has been subjected to all 
kinds of abuse. It has been de- 
nounced on numberless occasions as a 
cruel, cowardly, inhumane weapon. Such 
criticism has been made chiefly by Great 
Britain. For years that country has tried 
to bring about, by international agree- 
ment. the abolition of the submarine. At 
the Geneva Naval Conference of 1927, 
she was tireless in her attempts to bring 
the other naval powers around to her 
way of thinking, but her efforts in this 
direction were in vain. France and Japan 
declined to support any. such proposal, 
while Italy listed several conditions be- 
fore she would consider the British view- 
point. Only the United States sincerely 
backed England. 

It is not difficult to understand the 
British desire to have the submarine 
abolished, for it was Germany’s U-boat 
campaign during the World War which 
nearly was successful in bringing Great 
Britain to submission. Even now, despite 
the tremendous advances made since the 
war in anti-submarine tactics, the under- 
sea boat remains one of the two most 
serious threats to British sea power. The 
other is, of course, the airplane. Britain’s 
condemnation of the submarine and her 


The Submarine 

By WALTON L ROBINSON 



Courtesy ".Jane's Fightlns Ships" 

World’s largest: the French Surcouf; 2880 tons (surface), 4300 tons (sub- 
merged); two 8-inch, two 37-mm., and four machine guns; 14 21.7-inch tubes 


ers ; large warships and convoys of mer- coastal defense. Even Germany, who 
cliantmen were escorted by destroyers, later was to place such boundless faith 
sub-chasers, and so on; depth charges in her U-boat.s, possessed only 27 of 
weredroppedontliesubmergedU-boats; them ready for service at the outbreak 
and mine fields were laid close to the of hostilities. On the other hand, Great 
bases from which they sallied forth on Britain, France, and Russia had, re- 
their cruises of death and destruction, spectively. 75, 64, and 30 in a completed 

condition. Moreover, each of these three 


desire to have it abolished prove better Fn HAT these methods were effective is powers had under construction more 

than could any other argument its po- -I proved by the fact that in the four undersea craft than had Germany. To- 

tential effectiveness in the ne.xt war. years of the war, 199 German subraa- day, France possesses the strongest sub- 
k few months ago, Great Britain’s rines were lost and with them perished marine force in the world. She has, built 

diplomatic policy in regard to Italy and 5132 officers and men, the very flower of and building, some 80 modern subma- 

the Ethiopian War was governed very the personnel of the Kaiser’s navy. By rines, among them being the world’s 

largely by the respect the British Admir- far the greater part of these losses oc- largest: the 2880-ton (surface) SuTCOuj. 

alty had for Italy’s powerful air squad- curred in the last two years of the war, When submerged, this huge undersea 

rons and strong submarine flotillas. The by which time the various anti-sub- warcraft displaces 4300 tons, 

great Royal Navy is not quite sure of its marine devices and tactics had reached The submarine, like the airplane, has 
ability to cope with these comparatively an advanced stage of development. Be- progressed enormously since the war. In 

new weapons of warfare at sea. No long- fore the end of the conflict, the task con- the next conflict involving naval powers, 

er can naval might be calculated by the fronting the U-boats was indeed hazard- both will have far more important and 

simple process of comparing battleship ous. The business of getting to the open interesting missions to fulfiR than they 

tonnage. Other purely military factors sea and returning to port after a cruise bad in the past one, in which they mere- 

must now he included in comparing one was full of grave danger, due to the ly gave a small idea of what they will be 

nation’s naval strength with that of a presence of the mine fields, while it was capable of doing in the future, 

possible enemy. extremely difficult to attack successfully By the end of 1918, the submarine had 

In the early period of the World War. a large convoy escorted by numerous become specialized into three distinct 

the triumphs of the submarine were both anti-submarine craft. types: one, which used as its principal 

numerous and spectacular. This is al- Despite the fact that the German weapon the torpedo (the true arm of the 
ways the case with a new weapon, for U-boat campaign was finally conquered submarine) ; another, which was equip- 

effective means of countering it do not by the Allied navies, the submarine ped, in addition, to lay mines; and a 

exist and have to be developed. But emerged from the war with greatly in- third, usually referred to as the sub- 

methods of combating the submarine creased prestige. Previously it had been marine-cruiser, which depended in large 

were found: improved underwater pro- considered an experimental craft of measure upon the gun for its offensive 

tection was given battleships and cruis- doubtful value, suitable, at best, only for power. Of these three types, the last is 

the least adapted to the conditions of 
real submarine warfare, for an undersea 
boat which attempts to attack on the sur- 
face in order to use its guns is always at 
a great disadvantage; the slightest in- 
jury, which would not seriously affect 
the fighting ability of a surface ship, 
carries with it for the submarine the 
impossibility of submerging, thereby 
causing it to lose its raison d’etre and 
only real defense. 

(Dn the other hand, the ordinary sub- 

Fleet submariufi Narwhal (U. S.) has two 6-inch guns, six 21-mch tubes. Slightly marine (that is, one which rehes upon 

smaller than Surcouf, she is of the “cruiser” type, now passing out of favor the torpedo to carry out its work 




IN THE NeXt'^R 

Submarines are Here to Stay ... In Most Modern 
Navies . . . Many New Ones Building . . . Their Mis- 
sion Has Changed . . .What They Can and Will Do 



The Cachalot: one 3-inch anti-aircraft gun, six 21-inch torpedo tubes. Sub- 
marines now building have 1330-ton surface displacement against Cachalot’s 1110 


destruction) and the mine- laying sub- 
marine are able to woik submerged, and 
therefore in secrecy. In other words, 
these are submarines pure and simple. 
Aside from their regular and legitimate 
mission of torpedoing hostile warships 
and laying mines in enemy waters, they 
are well suited to carry out scouting and 
observation operations. Moreover, in the 
opinion of some foreign officers, they 
can make poison-gas attacks upon the 
enemy’s warships at anchor in port and 
upon his naval bases, though in carry- 
ing out this latter mission the lives of 
the enemy’s civilian population would, 
of course, he jeopardized. 

As regards its value as a scouting 
vessel, the submarine suffers from two 
very severe limitations: its low speed, 
both surface and submerged, and its 
inability to see any considerable dis- 
tance, due to its lowness in the water. 
In spite of these disadvantages, how- 
ever, the submarine’s ability to remain 
imdiscovered for long periods at a time 
in a comparatively small area must not 
be overlooked, 

A submarine operating submerged 
outside a hostile port could observe con- 
stantly for many days the enemy’s move- 
ments without ever being seen and pos- 
sibly without its presence even being 
suspected. It will be realized at once 
that this is an excellent quality and one 
possessed solely by this type of naval 
craft. During the war, both the British 
and Germans employed their submarines 
on such missions of vigilance, and in 
both cases the results obtained were 
very satisfactory. 

As pointed out in a previous para- 
graph, the effectiveness of this scouting 
is limited by the low freeboard of the 
jubmarine. This inability to see any 


great distance is increased when the 
submarine is submerged, as it must be 
at all times during the day while closelv 
observing an enemy naval base. At such 
times, the submarine's visual capacity 
is perforce limited to that of its peri- 
scope, which extends at most only a few 
feet above the surface of the sea. In such 
types of scouting, high speed is not 
really as essential as it is. for example, 
in tactical scouting at sea with the fleet. 
This is so because, in the case under 
consideration, the submarine's task is 
not so much one of scouting as it is of 
constant observation of the enemv's 
movements and reporting them as soon 
as possible by radio. This latter is the 
most important and the most difficult 
task of the observ'ation submarine, for 
it is obvious that the information ob- 
tained is quite valueless if it is not 
promptly and accurately transmitted to 
the proper authorities. In making her 
radio report the submarine must at the 
same time endeavor to keep the enemv 
in ignorance of her presence off his base. 
During the World War, the position of 
many German U-boats became known 
to the British through the careless man- 
ner in which they wirelessed their re- 
ports. 

Attacks against the enemv’s merchant 


shipping doubtless will he one of the 
most interesting aspects of the naval 
operations of the next war, just as they 
were in the past one. For this kind of 
w'arfare the submarine possesses ad- 
mirable qualities, as was evidenced by 
the successes of the German U-boats 
against Allied sea commerce. The sub- 
marine's cruising radius is wide and is 
constantly being increased in the new 
boats. During the war, the length of 
time which the Kaiser's undersea boats 
were able to remain at sea was limited 
primarily by the cramped living condi- 
tions on board, which caused the early 
exhaustion of the crews. The scant num- 
ber of torpedoes which could he carried 
was another limiting factor. These two 
defects served to increase greatly the 
number of returns to and departures 
from port, and it was while making 
these that the submarines ran the great- 
est risk of destruction. 

It is not likely, however, that the 
strategic conditions of the past war will 
he repeated in the next, and they cer- 
tainly would not apply in any war in 
which tliis country became involved. 
Moreover, the submarines of today, due 
to increased size and the use of weight- 
saving metals in their construction, are 
able to provide more habitable quarters 
for their crews, thus making possible 
longer stays at sea, from the standpoint 
of the health and morale of personnel 
alone. 

The mission of the mine-laying sub- 
marine is frankly an offensive one. It 
is that of laying its death-dealing cargo 
in front of the enemy's ports and naval 
bases. In this work the submarine has 
the incalculable advantage over the sur- 
face mine-layer of being able to operate 
in absolute secrecy. It is true that the 
mines laid by a submarine can never 
be numerous, but the small groups of 
them thus laid can be placed in locations 
carefully selected beforehand by the 
very submarine which lays them, thus 
assuring that they are placed along the 
route most frequently used by the ene- 
my’s ships. This same submarine can 
also report the movements of the hostile 
ships, although, as has already been 
seen, in doing so she runs serious risk 
of revealing to the enemy her presence 
and that of the mines she laid. 

Having now seen what the ordinary 
torpedo-submarine and the mine-laying 
submarine can do, let us for a moment 



Our Navy has 45 submarines of this S45 type, though some are smaller. She is 
of 850 tons (surface), carries one 4-mch gun, and has four 21-inch tubes 
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I-'liotograplb (ifflcul. U S Xaiy, except one twted 

Fleet submarines. At left is one of our largest, the Nautilus; next are three old- 
est — the Barracuda, Bass, and Bonita. At right are the Dolphin and Cuttlefish 


consider the large submarine-cruiser, hostilities. In war, every stratagem is 
which carries a number of relatively fair and it would be childish to believe 
heavy guns as its principal armament, that agreements which fail to take into 
(All submarines, of course, have tor- account the imperative necessities of 
pedo tubes. 1 Unlike the torpedo or the war will be respected once a conflict 
mine, the gun is not a suitable arm for breaks out. Every such international 
the submarine, due to reasons explained agreement should be drawn up with a 
earlier in this article. For the submarine clear understanding of the exigencies 
the gun should always be regarded as of war. If this is not done, the accord 
an auxiliary weapon, just as should toi- will become but a scrap of paper at the 
pedo tubes on a battleship or cruiser sound of the first gun. Perhaps for a 
be subordinated to the gunnery arma- time the submarines would abide by the 
ment. In the past war, with the excep- rules laid down for their operations, but 
tion of the British submarine-monitors just as soon as one of them was sunk 
of the M class, which carried a single hy an armed liner, tramp steamer, or 
short caliber, 12-inch gun and was de- Q-boat, reprisals would follow at once, 
signed for a special task off the Belgian and the situation would be the same as 
coast, guns were placed on submarines that which e.\'isted in the last two yeais 
largely to compensate for the scarcity of the ''R'orld War. 
of torpedoes; the cost of a torpedo was 

and is very high, and a submarine has F|1HE abolition of the submarine is a 
stowage for only a small number of J- very remote possibility indeed. Great 
them. Britain is almost alone in her desire to 

Submarines, nowadays, are provided have the submarine outlawed; the 
with one or more anti-aircraft guns. United States is her only supporter. The 
These are for beating off airplane at- faith which the world’s navies have 
tacks, although in such attacks the un- placed in the submarine is made clearly 
dersea boat’s best defense is to dive to as evident by the fact that practically every 
great a depth as possible. In the war nation which maintains any navy at all 
of the future, as in the past one, it will possesses a number of submarines. In- 
indeed be dangerous for the submarine eluding the five leading naval powers, 
to remain on the surface and attempt to no less than 25 nations have submarines 
sink a merchant ship by gunfire, much in their naval establishments. These 
less any type of naval craft, no matter possess between them about 575 sub- 
how small. Doubtlessly many readers marines built and building. Some 15,000 
recall how, on several occasions, German ofBcers and men, the pick of the per- 
U-boat commanders received unpleasant sonnel of the world’s navies, man these 
surprises from inofiensive-looking Q- undersea fighting craft. 

Ijoats — ^merchant ships with cleverly The submarine will continue to figure 
concealed armament and usnally prominently in the future naval pro- 
manned by regular naval personnel. 

Following the failure of the effort to n'/ir'-,'" , 


grams of all the sea powers for the very 
simple reason that it is far too valuable 
a weapon to be discarded. To second- 
line navies, and to very small ones, es- 
pecially, it offers one of the most effec- 
tive means of defense for the scant 
amount of money that can be spared 
for such purposes. France or Italy, for 
example, cannot compete in battleship 
strength with Great Britain, but the fact 
that both countries possess a large num- 
ber of modern submaiines, as well as a 
powerful air force, makes the British 
Admiralty quite apprehensive. 

Britain’s naval history is replete with 
victories over French fleets, victories 
won in the 18th and 19th Centuries when 
it was simply a question of ship-of-the- 
line against ship-of-the-line and frigate 
against frigate. In those days it was easy 
to calculate comparative naval strength 
— just a matter of adding up the num- 
ber of line-ships and frigates and the 
guns they carried. But today, with sub- 
marines and aircraft very much in the 
picture, the task is a great deal more 
difficult, for with a little luck a sub- 
marine displacing only 500 to 1000 tons 
quite possibly could send to the bottom 
a huge 35,000-ton dreadnought. 

It is evident, therefore, that a very 
small country, if it possesses a few mod- 
ern, efficiently manned submarines, can 
command a degree of respect from even 
the largest sea powers. In view of this 
fact, is it at all surprising that those 
navies other than the two largest have 
steadfastly refused to consider the abo- 
lition of this comparatively new naval 
weapon? 

The submarine is the most unusual 
type of warship ever to be evolved. Naval 
history does not record any other class 
of ship which, considering its relatively 
small size, ever exercised such a pro- 
found influence upon fighting at sea as 
did the submarine in the last war, and 
there is every reason to believe that its 
influence in the next will be equally as 
great, if not indeed greater — especially 
in the case of a European conflict. 

^ If we are to credit newspaper esti- 
^ mates, Russia now neais the top of 
the list in total submarines built. JP'ho 
knoios? Russia remains the enigma of 
modern nations. — The Editor. 




Glass 


What Are the Future Possibilities of Glass Fibers 
Produced by High-Pressure Steam? . . . Already in 
Wide Use for Electrical and Thermal Insulation 


W HAT are the possibilities, if any, 
of glass as a textile fiber? Much 
of the fanciful has been written 
about so-called glass dresses, and hats 
and hosiery of glass, but thus far no- 
body seems to he wearing them, and ap- 
parently nobody knows anyone who is 
actually producing such Aladdinesque 
ai tides. 

Glass for textile application is here, 
h(jwever, and although its real value is 
perhaps less sensational than some of 
the stories it has inspired, it is undoubt- 
edly destined fur remarkable achieve- 
ments. Discovered long before the Birth 
of Christ, glass is, neverthele.ss, thanks 
to a scientific America, in some respects 
as new as tomorrow's newspaper. 

Recent research and development have 
made glass the most amazing of all ex- 
amples of industrial diversification of 
a basic material, and textile glass is not 
only the newest instance of this, but in 
many ways it has the more alluring po- 
tentialities. 

Broken into tiny filaments by steam 
under terrific pressure, glass is being 
assembled into strands, spooled into 
thread and yarn on modern textile ma- 
chines, and woven into cloth of pure 
glass. Such fabric finds its greatest use 
at this time as an insulating and filtering 
material. 

In its new fibrous role, glass for ther- 
mal insulation is beginning to be a fac- 
tor of vast financial significance in the 
saving of power and heat in industry, 
in making it possible to use smaller units 
to create more energy, to add greater 
efficiency to present equipment, and to 
add to the life-span of usefulness of that 
equipment by reducmg operating 
strains that hasten replacement. 

Glass thread is being woven into tape 
—varying in width and resembling rolls 
of ribbon— to insulate electric wires, 
cables, and armatures; and is provided 
in spools of thread or yarn to wrap indi- 
vidual small wires. 

Glass, as everybody knows, does not 
burn and, in textile form, it retains all 
its other inherent characteristics— sta- 
bility ; high resistance to moisture, acids, 
salts and vermin ; and non-conductivity. 

Fiber for fiber, glass has greater ten- 
sile strength than steel, and while that 
oh^acteristic cannot be utilized fully at 


this time, it is a highly important factor 
fur insulation glass both in textile and 
pack form. 

Textile glass tapes for high-tempera- 
ture electric insulation, for example, 
have a tensile strength of 250 pounds per 
square inch, which allows for tighter 
wrapping. Other insulations average 
only 50 pounds for a tape of the same 
dimension, and only one half the thick- 
ness of glass tape is needed to supply a 
comparable insulation. 

AS a filtering medium, glass cloth is 
rapidly moving into many types of 
industry for varied utilization. Recently 
it was discovered that a glass cloth used 
to filter certain acid remained efficient 
for 40 days while one of another kind of 
fabric commonly used for the purpose 
breaks down in from eight hours to ten 
days. 

Fibrous glass in mat or pack form 
for insulating buildings and ships has 


been in use for some time, but it is now 
being applied to insulate streamlined 
passenger trains, railroad refrigerator 
cars, airplanes, buses, domestic re- 
frigerators, electric kitchen ranges, elec- 
tric broilers, pipes and ducts of all kinds, 
and industrial boilers and furnaces. 

'Sith its development now as an in- 
sulating material in thread, yarn and 
cloth form, it is not unreasonable to 
assume that the day is not far distant 
rvhen textile glass will be successfully 
combined to assist the commoner fibers, 
and to weave all-glass draperies, cur- 
tains, and tapestries for theaters, ships, 
and hotels to reduce fire hazards. 

Fibrous gla.ss is not new. but its prac- 
tical commercial application and con- 
stant refinements today have been made 
possible by the high-speed production 
process discovered by the Owen.«-Illimiis 
Glass Company. 

Its fibers produced at a speed greater 
than the muzzle velocity of a rifle bullet, 
each less than 1 20th the diameter of 
human hair but stronger than steel, a 
12-ounce bottle enough to make a single 
strand nearly 5000 miles long, the fa.s- 
cinating present of glass is rivaled only 
by its future possibilities. 



Aif glass, from the milk bottle to the spools of threads and yarns, the pipe 
insulation rolls (left), the tape (center foreground), and the filter cloths (right) 
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Even the roof of 
Mellon Institute’s 
handsome new 
home is scientific. 
There are no pro- 
jections since fumes 
are disposed of by 
an inset arrange- 
ment. Weathering 
tests may be con- 
ducted on certain 
sections of the roof 


n 


T he “National Asset” that is Mellon 
Institute officially dedicated its 
Ionic-pillared new home on May 5 
to 9. Not only are its research facilities 
thus enlarged so that research fellows 
have more space and equipment for 
fact-finding; the building and all its 
appurtenances are products of the latest 
scientific knowledge. 

As guest speakers at the dedication 
there were three Nobel laureates: Dr. 
Irving Langmuir (General Electric Re- 
search), Dr, H. C. Urey (heavy hydro- 
gen), and Dr. W. P. Murphy (perni- 
cious anemia treatment) . 

According to Dr. E, R. Weidlein, 
Director of the Institute, its function is 
four-fold. It is an industrial experiment 
station, a training school for young sci- 
entists, a center of investigation in pure 
and applied science, and a clearing- 
house for specific scientific information. 



Founded in 1913 as a result of the fel- 
lowship system inaugurated by Dr. 
Robert Kennedy Duncan at the Univer- 
sity of Pittsburgh in 1911, Mellon In- 



Rrtnerships 


stitute functions as a working partner- 
ship between science and industry. Com- 
panies in any given field can band to- 
gether to finance mutual research, the 
results of which become the common 
property of participating firms. Most of 
the industrial investigations, however, 
are sustained by individual companies. 

In the splendid new building illus- 
trated on this page, the fifth to eighth 
floors, inclusive, are devoted to labora- 
tory use, though each floor has special 
rooms. Standard services include air; 
gas; cold, hot, and distilled water; 
single- and three-phase current; and 
currents of special characteristics. 

Practically any conceivable type of 
research can he conducted with these 
new facilities. Mellon Institute has al- 


Marvels of craftsmanship, the 62 
limestone monolithic columns in 
the building were turned on huge 
lathes. Only three workmen could 
do this exacting work. Each column 
has an average diameter just under 
six feet, is over 42 feet high, and 
weighs 60 tons; they have no seams 


Frequendy a research fellow pre- 
fers to perfect his own equipment 
for some special purpose where 
precision is paramount. He is then 
allowed to use an adjoining shop 



ready brought ten new industries into 
existence through applied research, 
and has developed or invented 650 new 
processes and products. These have 
ranged from medicines to edible 
sausage casings, from steel flooring to 





Complicated and elaborate indeed is much 

of the equipment needed today in mod- A corner of one of the laboratories em- 
em research laboratories. The complex phasizing the clean-cut design of all 
set-up shown here is an excellent example facilities. This one is the scene of a dis- 
— it is used in glass technology research covery in insecticides likely to have 

industrial and agricultural possibilities 


Part of the human side of the Institute: 
the largest of a suite of rooms reserved 
for recreational purposes, informal con- 
ferences, and for social activities of the 
Institute’s Robert Kennedy Duncan Club 


razor blades. 




Sherlock 
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The Microscopic Identification of Wood by Forest 
Laboratory Experts Solves Crimes and Convinces 
Juries ... as in the Famous Hauptinan Murder Case 

By MARY BRANDEL HOPKINS 


A BUILDER suspects his contractor 
of using a substitute where pine is 
specified. . . An equally serviceable 
native wood is sought to replace a wood 
previously imported for a given pur- 
pose. . . A home-made bomb filled with 
shavings kills the recipient. . . Grapes 
or other fruits packed in sawdust, butter 
and cheese packed in wooden boxes pick 
up a peculiar taste. . . A young mar- 
ried couple buying furniture is con- 
fused by the similarity in appearance 
between mahogany and mahogany-fin- 
ished birch or gum wood. . . Inspectors 
with years of experience differ in their 
opinions as to whether a given lot of 
railroad ties is of the more desirable 
white oak or the less durable red oak. . . 
Musicians or antique furniture collec- 
tors desire to repair rare old pieces with 
the same wood originally used, . . School 
children making collections of wood 
are puzzled about specimens. 

The solutions to these and more than 
1000 other cases which yearly perplex 
laymen the country over aU hinge on 
the identification of wood species, for 
which the Silvicultural Relations De- 
partment of the United States Forest 
Products Laboratory at Madison, Wis- 
consin, is the center. There samples from 
all over the United States, having an 
important hearing on extending and im- 
proving the use of wood or originating 
in controversies incident to marketing 
of forest products of all kinds, are 



handled for the United States Depart- 
ment of Agriculture. 

Costly litigation frequently hinges 
upon the result of an examination of a 
little sawdust, wood flour, or a few sli- 
vers. Identification of wood in the Lind- 
bergh kidnap ladder Ly Arthur Koehler, 
in charge of this department, has be- 
come a classic example of this remark- 
able government service which is 
offered without charge to its citizens. As 
a matter of fact, Sherlock Holmes was 
not abler than Mr. Koehler, his col- 
league, Dr. Eloise Gerry, and their 
skilled assistants. They have added 
microscopic equipment to Sherlock’s 
magnifying glass, and are proving day 
after day, beyond the shadow of a 
doubt, that woods which appear as like 
as two peas to the naked eye may be of 
an entirely different species. While col- 
or, odor, weight, and hardness help in 
identifying woods, such qualities as a 
rule are too variable to be used singly 
in distinguishing a large number of 
woods. Definite and dependable distin- 
guishing characteristics of species, 
which make positive identification pos- 
sible, are revealed only by the micro- 
scope. When photographic enlargements 
of the microscopic sections are intro- 
duced as evidence in the court room, 
they afford for the jury, among other 
things, indisputable proof or disproof 
of the fulfilment of a contract. 

A case in point is that of a Chicago 
buyer of railroad ties. The dealer 
claimed to have sold him white oak ties. 
The purchaser sincerely believed them 
to be the less valuable red oak. Called 
upon to settle the matter, the tie in- 
spectors representing both sides claimed 
they could tell red from white oak by 
looking at the side of the tie through 
a pocket magnifying glass. Neither 
would accept the judgment of the other, 

Figure 1 (at left): Upper half shows 
summer wood of ted oafc. Note in this 
the pattern of round, separate pores 

Figure 2 (at right): Upper half shows 

summer vvood of white oak, jwith pat- 
terns of numerous finfcj angular pores 


but agreed to submit the case to the 
Eorest Products Laboratory. Together 
they brought to the laboratory experts 
90 samples of disks of wood from the 
ends of the ties. Under the microscope, 
the distinction is so evident between the 
few round, separate pores of the red 
oak summer wood (Figure 1) and the-. 
numerous fine, angular pores which form 
patterns in the white oak summer wood 
(Figure 2) that there was no room for 
dispute. It happened that buyer and 
seller both had been partially wrong 
and partially right in certain of their 
contentions. 

At times wood identification goes a 
step beyond the mere settlement of dis- 
putes by affording the key to the solu- 
tion of crime. Aside from the more re- 
cent Lindbergh case, there is the rather 
well known example of the "Christmas 
gift bomb.” The explosive received in 
the guise of a Christmas box by a high- 
way commissioner killed his wife as she 
cut the cord on the package. Ballistics 
experts traced the metal used in the 
home-made bomb to a particular man’s 



Forests 

workshop. That alone was nut sufficient 
evidence. When the Madison laboratory 
identified the shavings inside the bomb 
as having come from the same workshop, 
the substantiated evidence was fairly 
conclusive proof of guilt. 

After the tree is cut and lumber sawed, 
nothing short of a microscope will indi- 
cate what portion is strong and vihich 
is weak and should he withheld from use 
where it will not serve adequately. In 
southern swamps, the lower part of the 
tree which grows in the water often 
produces a swelled hutt, with light, soft, 
weak wood. The wood from the under 
side of leaning trees has different prop- 
erties from normal wood. Such differ- 
ences can be detected microscopically, 
and the wood put to service accordingly. 

Difficult as it sounds, it is also possible 
for laboratory experts to identity wood 
in the form of paper! The microscopes 
are called upon for this feat when it is 
desirable to know from what species or 
mixture of species and pulps a given 
paper was made. Mote difficult because 
of the small fragments available, hut 
not impossible, is the identification of 
wood from sawdust. That becomes desir- 
able, for example, if fruit packed in saw- 
dust acquires a peculiar taste. The spe- 
cies from which the sawdust came can 
then he held accountable and barred 
from that particular use in the future. 
The same is true of wooden containers 
which impart an unusual taste to cheese 
and butter packed in them. 

When the search is for substitutes to 
serve equally as well as a more costly 
and less available wood, microscopic in- 
vestigation is called upon to determine 
the woods with the greatest promise of 
giving the required service. 

The ultimate in identification is prob- 
ably achieved in determining the species 
of wood flour, a very fine sawdust used 



Figure 3: Mahogany, birch, and gum 
pores are readily visible when exami: 


in linoleum, phonograph records, and 
for polishing jewelry. The purpose is to 
detect undesirable substitutes for the 
species recognized as most satisfactory. 

In the laboratory, the process of iden- 
tification of wood samples is to cut off 
with a sharp razor a paper-thin slice 
and place it under the microscope. With 
their di.stinguishing characteristics thus 
revealed, it is a simple matter to single 
out oak, elm, pine, or birch. Tlie nature 
(jf wood structure being very conserva- 
tive, it is possible to distinguish even be- 
tween each of the approximately 100 
species of oak. A'et the microscope can- 
not always be depended upon to differen- 
tiate between the many varieties in the 
same species, as among the different 
birches or true firs. On the other hand, 
fur easier wood samples, a hand glass 
magnifying 12 to 15 diameters identifies 
them. For comparison with samples sub- 
mitted, thousands of accurately classi- 
fied wood specimens as well as perma- 
nent microscopic slides made from them 
are on file at the laboratory. 

T he value of wood identification ex- 
tends even to the retail purchaser. 
For the wary buyer of furniture, it is no 
trick to distinguish between mahogany 
and biich or gum wood which may be 
stained to resemble the costlier wood. 
In that instance no laboratory test is re- 
quired to set him right. He need but re- 
member that in mahogany (Figure 3. 
left I the pores of the wood are readily 
visible to the naked eye. In birch (Fig- 
ure 3. center) they are barely visible, 
and in gum (Figure 3. right) they are 
visible only under the microscope. 

Three basic structural divisions are 
the starting point for the identification 
of wood samples. Either the wood has 
vessels or pores which are diffused rather 
evenly throughout each year's growth 
(Figure 4, left), or are arranged in a 
ring at the beginning of the annual 
growth ring ; or it has no vessels or pores 
( Figure 4, right). 

The oaks are ‘‘ring-porous woods.” 
And while it is impossible to distinguish 
individual members of the white oak 
group from each other, white oak ( Fig- 



ignified 25 diameters, to show relative aspect 
i with the unaided eye. In birch (center) 



Figure 4 (left): Aspen or popple, 
a diffuse, porous wood with uni- 
formly scattered pores. Right: Red 
cedar (Juniperus v.), a type of 
wood which has no pores or vessels 

ure 2 1 is easily distinguished from red 
oak (Figure 1) under the microscope. 
Both have a layer of large pores in the 
springwood (lower parts of both illus- 
trations I of each growth ring. The char- 
acteristic which distinguishes them, and 
which settled the differences of opinion 
between the railway tie inspectors, is the 
size and shape of the pores in the sum- 
menvood (the outer portion of the an- 
nual growth ring, at the top in Figures 
1 and 2 1 . 

One of the means of dating Indian 
ruins and cliff dwellings in America’s 
Southwest has been by identifying and 
determining characteristics of groups of 
a tree's annual growth rings, which is a 
science in itself. In these rings are pre- 
served the record of the tree’s annual 
growth, which, of course, is largely af- 
fected by rainfall and other climatic con- 
ditions. In so dry a region as the South- 
west, good rainfall shows markedly in 
the annual growth rings. Even in fossil 
wood samples, buried deep in the earth, 
it is usually possible to identify the 
wood, thus gaining information about 
the vegetation of the period which helps 
to date the deposits. Likewise in petri- 
fied wood, where minerals have infil- 
trated the cells, much of the arrange- 
ment of the tissues and the distinguish- 
ing characteristics of the cell structure 
may be seen and identified. 



of pores. In mahogany (left) the isolated 
they are confused hut in gum, invisible 
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Tlirougliout Nature’s Realm the Almost Universal 
Rule is Tooth and Fang, Whether We Like it or 
Not, and Most of Us Don’t . . . Fact Versus Fancy 

By S. F. AARON 

Illustrations by the Author 


I N the imaginative mind of man, 
pleasing delusions are too often giv- 
en place as the findings of scientific 
observation. Numerous examples of er- 
ror are apparent everywhere: notably, 
the ‘'joyous songs of birds,” the ‘'music 
of the spheres,” the ‘'peaceful” woods 
and many other poetic allusions and 
illusions— "There’s never a leaf nor 
blade too mean to be some happy crea- 
ture's palace.” 

Now, in many such beautiful fancies 
there is a sufficient element of tiutli to 
make them the more appealing, and 
who that are worthy among u?, however 
addicted to seeing things exactly as they 
are and not just as they seem to be, will 
not fairly snatch at the semblance of 
beauty, rather than sordid and grue- 
some facts? 

The poet and the naturalist, how- 
ever, look at nature through vastly dif- 
ferent eyes, even though the naturalist 
may have a poetic streak and the poet 
be a close observer. The truthful, care- 
ful lover of nature simply avoids the 
imaginative that goes beyond truth; 
the poet more easily ignores hard facts 
for the sake of beauty. 

Yet, above all, we must face the truth, 
which is too often crushed to earth by 
beauty. The truly scientific aspect of 
nature, of physical and mental forces, 
demands an adherence to facts and the 
expression thereof in terms exactly co- 
inciding with that which has been and 
may again be observed; and so it may 
readily be observed that in nature there 
is a general rarity of happiness, also 
that any evidence of joyousness is im- 
aginary, and that peacefulness is almost 
totally absent alike among creatures 
that seek their food or are sought for 
food. 

T he face of nature, instead of being 
one large, happy visage, as the na- 
ture-lovers-minus-scientific-acumen 
would have us think of It, is one large, 
deep scowl resulting from murderous 
impulses. Instead of peacefulness and 
content throughout, it is an arena of 
injury, torture, and death. EveryTvhere 
that the student turns to observe an- 
imal b'fe closely, he sees among the al- 
most innumerable species a continuous 
effort to maintain existence. The fre- 
quent failures of individuals in nature 
to sunive, or to continue in comfort, ac- 
counts for the total lack of what humans 
may correctly term happiness as derived 
from and appreciated by the more high- 
ly developed mentality of man. 


When a poetically-minded observer 
speaks of the songs of the happy birds 
he expresses a very common error easily 
corrected by trivial observation, but an 
error which, nevertheless, has general- 
ly been overlooked. All birds sing with 
exactly the same motive as crowing 
rnosteis and gobbling turkeys; that is, 



The weasel barely misses chicka- 
ree, the red squirrel, for dinner 


as a challenge to others of their species 
and sex. Their song is merely an ex- 
pression of ego in relation to possible 
rivalry. Just so is the soft, almost in- 
audible triU of the grasshopper sparrow 
and the mocking-bird’s brightly varied 
performance, the twitter of woodland 
warblers, and the peculiar cadences of 
the veery: there is not a note that does 
not express the candid notion that “I 
am monarch of all I survey, and let all 
others keep off.” There is also another 
and more practical purpose; the loudly 
singjng bird near the nest, far from 
caroling to his lady-love, attracts swiftly 
moving winged enemies to Ins where- 
abouts and thus away from the nest. 


These impulses, derived from rivalry 
and the need of protection of the young, 
may he observed in male birds that sing 
the very loudest and most beautifully 
when fighting, and before and after 
coming to grips with a competitor be- 
cause of the very common disloyalty of 
his mate. 

Two Carolina wrens will sing nearly 
every moment that they are hill to bill 
in a stupendous effort to destroy each 
other, often falling to the ground, half 
with exhaustion, but still musical. Car- 
dinal grosbeaks, orioles of several spe- 
cies, vesper sparrows, and brown thrash- 
eis follow the same practices; and so 
varied, lively, and more rapidly given 
are the notes of the latter, especial- 
ly, that it is a duet very much worth 
hearing. Another proof of the purpose 
of song is when our yellow-breasted 
chat, the yellow-throat, the veery, and 
the European nightingale burst into mel- 
ody at night after a stone is thrown into 
the thicket not far from where the fe- 
male bird is keeping their eggs warm. 
The spontaneous medley is quite evi- 
dently given in anger toward an im- 
agined interloper of their own kind. 

A NOTHER common poetic error con- 
cerns that which we view only from 
a distance, without familiar insight into 
exactly what is continually and tragical- 
ly taking place everywhere in woods and 
fields, over and within the earth and its 
waters. It is not surprising that the lover 
of entirely beautiful things sees only 
quiet and peace, but upon closer ob- 
servation this idea is tragically dispel- 
led. There is not a spot a yard square, 
in grove and meadow, in forest and 
thicket, on hill or plain, that is not al- 
most continuously beset by death-deal- 
ing forces. There is never a leaf or 
blade too isolated to be the arena of a 
tragedy. 

Calamitous occurrences which con- 
stantly take place in nature, with the 
most direful results, go far toward up- 
setting the pleasure to be derived from 
nature study. To the humanely consti- 
tuted investigator, the horrible ends 
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A walnut web-worm caterpillar (Datana) followed by parasitic tachina flies and 
an ichneumon wasp seeking to lay their eggs in the well-fed living host’s body 


which overtake animals seem to cry for 
some alleviating element of sympathy 
from nature. This often leads to an 
emotional denial of her heartlessness, 
and a wish-fulfilling substitution of gen- 
tle influences. But science cannot dodge 
facts, even to favor its inner feelings. 

Paramount among these tragedies is 
the destruction of young quadrupeds 
and birds, the killing of mother crea- 
tures and the consequent starving of the 
young. Nature advances her interests in 
the formation of species by purposes not 
in the least allied to pity or peaceful- 
ness ; there have been no such develop- 
ments within animal understanding 
( other than mother love ) except as be- 
tween mates and the members of indi- 
. ^vidual flocks and herds. Thus, crows will 
endeavor to rescue a brother of the win- 
tertime congregation that has been in- 
jured by a falcon, owl, or gunner. Bob- 
whites. with a remarkable show of valor, 
will turn suddenly upon an enemy such 
si'as a cat, weasel, fox, hawT. or snake that 
has seized one of their number and, by 
swift, combined effort of beating wings 
into befuddled eyes, will sometimes 
liberate the unfortunate member of the 
covey. Wild goats and certain species of 
larger deer, such as the wapiti, caribou, 
sambur, and some of the powerful Afri- 
can forms, savagely attack an masse 
when one of their number is threatened 
by an enemy other than the larger car- 
nivora. Wfliatever apparent sentiment of 
sympathy is shown by male creatures for 
the females is, however, protective and 
ingratiating; at other than breeding 
periods it may be ipiite wanting or even 
turned to violent bullying. 

I N regard to animal happiness, it is 
very true that many creatures show' a 
disposition to play, and therefore ex- 
hibit something akin to enjoyment— es- 
pecially the young when w'ell fed and 
protected. Of this the cubs of the larger 
carnivora are extreme examples, and 
even among adult species which live in 
constant fear of enemies, as do all the 
smaller forms which are commonly 
preyed upon, there is a tendency to 
caper and ignore conditional vicissi- 
tudes. but never is there a prolonged 
forgetfulness of danger. Those animals 
which are well holed up and thus free 
from attack, and the larger carnivora 
and ungulates that have no enemies in 
the sense commonly understood, may 
often know relative degrees of comfort, 
but there are not to be forgotten those 
pests that constantly annoy them: fleas, 
lice, mites that are kept active by the 
body heat of their hosts in winter, the 
tremendously numerous winged pests of 
warm weather, together with the not un- 
frequent effects of disease from internal 
parasites, thus making life rather a con- 
stant irritation. 

I once watched two bears in file pass 
down a rock ledge perhaps an eighth of 


a mile long and devoid of vegetation, 
and in that distance thev stopped to 
scratch themselves more than a dozen 
times. This was high in the mountains 
of Mexico where the temperature was 
anything hut encouraging to insect life. 

I have seen a gray fox do much the 
same in midwinter. All animals, from 
mice to mouse, are subjected to pests: 
it is impossible to imagine that any- 
thing approaching comparative com- 
fort can be experienced under such 
ciicumstances. 

The smaller quadrupeds, especially 
the rodents and the birds, know that the 
chief cause of discomfort is the dodging 
of enemies. Nut that these creatures are 
beset by worry, as would he cogitating 
humans if constantly menaced, but the 
fact that they are conscious of danger 
becomes evident by their being always 
on the lookout. Observe a rabbit, or a 
terrestrial species of bird, while feeding. 
Double the effort is put into being aware 
of the possible approach of foes that is 
expended in getting food. But the mor- 
tality of the helpless young— and this 
also applies to many larger creatures 
that are preyed upon — is an astonishing 
percentage when investigated. Consider 
the number of nests in and around the 
average farm acres and note the num- 
bers of helpless young destroyed in one 
wav or another, mostly by carnivores. 
^vild and domestic — the latter often ex- 
ceeding in numbers the wild species that 
existed before the advent of man and 
his pets, thus often interfering wuth the 
balance of nature. Irresponsible man, 
too, often upsets the balance of nature. 

It is the lower forms of life, so-called, 
including the vast number of insects and 
their relatives, that furnish the most 
complete argument against the idea of 
nature as a gentle mother. It is this vast 
group, commonly the victims of birds, 
moles, shrews, mice, snakes, toads, frogs, 
and lizards (also constantly at war with 


each other) that present to the nature 
student the most horrible examples of 
torture and death-dealing by slow 
maceration, dislocations, poisons, star- 
vation, and what not. 

Of all animals the hunted creatures 
greatly outnumber, both as species and 
individuals, those that seek their prey. 
Were this otherwise, the killers would 
find it far more difficult to obtain food. 
It is the very e.xceeding proliferation of 
the hunted creatures that maintains the 
balance between them and their natural 
foes. The carnivora do not obtain food 
as easily as is commonly supposed; 
there are a good many hungry stomachs 
among them at all seasons. The vege- 
table eaters obtain their food far more 
easily than the flesh eaters, though the 
latter vary- their diet with succulent 
roots, twigs, seeds, nuts, and grasses in 
winter, and at all times most of the ro- 
dents. such as mice, wood rats, squirrels, 
and marmots, feed on insects in the grub 
and larval condition and eat defunct 
animal matter wherever they can get it. 
In winter those creatures that hibernate 
possess a very great advantage, in that 
they are out of reach. 

P .ARASITISM is the most gruesome 
and horrible aspect of the struggle 
for existence, and one of the most effec- 
tive agencies of limiting the individuals 
of many forms of life. I have in one sea- 
son collected over 40 cocoons of moths, 
large and small, and every specimen 
hatched parasites alone. At another time 
nearly 30 cocoons brought forth only 
two perfect moths. Out of more than a 
baker’s dozen of tomato worms, but 
three were free from the tiny apenteies 
larvae that crowded the interior of the 
worms’ bodies. Such very common in- 
stances among hundreds of species are 
the extreme examples of the struggle 
for existence, for in such types there is 
no possible defense. 




“PltjG'In” Instruments 
TO Am Industrial Use 

I NDUSTRIAL plants will particularly 
benefit by the newly developed plug-in 
instrument in which a self-supporting socket 
can be mounted directly in the wiring con- 
duit with a 35 percent saving over a con- 
ventional installalion, according to West- 
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Plug-in meter and socket 

inghouse engineers. Industries powered by 
individual drive, such as the machine and 
textile industries, will find this development 
of benefit since it makes practical the low 
cost use of instruments to act as guides for 
“production speed is. machine life.” 

With four years’ development behind it, 
the present universal socket will give any 
desired load conditions by merely plugging 
in an ammeter, voltmeter, watthour meter, 
etc., one after another in the same socket. 
Standard “troughs” iall-metal hoxesi, with 
several sockets, will he used when more 
than one instrument is to be read at the 
same time, and eaa he mounted much like a 
motor starter. Quick and easy mounting has 
ten wcffked out for ordinary wiling, such 
m rigid conduit, open vvmng, or cable. 


to the American Journal of Cancer, quoted 
by Science Service, Di. Dublin say;,: 

“The cancer .situation in the United States 
is far from alarming although mucli can he 
done to improve it. Encouraging are in- 
creases in research, education, and facilities 
for diagnosis and treatment. In three years, 
the American College of Surgeons registered 
almost 25,000 persons cured of cancer. Large 
uumhers of physicians aie being especially 
trained to diagnose and treat cancer more 
effectively. There are already about 200 
cancer centers throughout the country which 
meet the standards of equipment and per- 
■sonnel established by the American College 
of Surgeons.” 

The increase in the cancer death rate dur- 
ing the quarter century from 1911 to 1935 
is largely spurious, in Dr. Dublin’s opinion. 
Previous to this period, just as many per- 
sons probably died of cancer but it was not 
recognized. The rise in the cancer death 
rate is almost entirely limited to men over 
55 years of age, and especially white men. 
Cancer in men in four fifths of the cases 
occurs in inaccessible sites and could not 
have been recognized and diagnosed with 
methods «.sed 25 years ago. This accounts 
for the rise in the male death rate from 
cancer which makes up most of the increase 
in the general death rate. 


TIRES 

, ^HE average motorist’s tire bill 
j during 1937 will he less than 8 
j percent of the cat owner’s expendi- 
i tures for tires 30 years ago, or 
! about 15 dollars. 


Cancer Situation 
Par From Alarming 

view of tlte cancer sitaab'on 
. fa tafaa % Lotus 1. Duhlifk, third 
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Alcohol Blends Do Pro- 
duce Carbon Monoxide 

O NE of the claims put forward for blend- 
ing ethyl doohot with gasoline for 
EBOttff. fuel use iias been that the blend pro- 
fess carlwa monoxide in the exhaust 
* 'll ’"-III 


This question has been carefully investi- 
gated under a wide range of conditions at 
Yale University and the results recently re- 
ported show that the proportion of carbon,^ 
monoxide m the engine exhaust is entirely 
a matter of carbureter adjustment and is 
quite independent of the fuel used. The 
elimination of carbon monoxide from the 
exhaust of an engine requires that more air 
he provided than is needed foi complete 
combustion, whether the fuel is gasoline or 
a blend. This amount of air is excessive and 
wlien so adjusted, the performance and ef- 
ficiency of the engine is impaired. When 
adjusted for best performance, the output 
of carbon monoxide is practically identical 
whatever fuel may be burned. Experiments 
made in this investigation included gaso- 
line and blends containing 10 and 20 percent 
of alcohol respectively.— D. H. K. 


Safe, Silent, Person.al • 
Electric Fan 

I 

A PERSONAL hreezemaker with rubber - 
blades so soft they can’t injure even 
a baby’s fingers has been developed by the 
Samson United Corporation. And this Safe- 
flex .411-Purpose model can he used “where” 
and “how” no other fans have been used^ 
before. This “little acrobat” actually pins up 
on walls— stands anywhere — clamps any 
place — and you can stick your fingers into 
It if yon want to. 

The clamp-on feature is taken care of by 
a steel clamp concealed in the mar-proof 
base of the fan, while a special pin is pro- 
vided to utilize the fan in a pin-up position. 



J.i ^ 

Thfa small riectiic fan for person- 
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C I E N T I F I C A M E R I C A IS' 


Furthermore, the ball and socket joint per- 
mits adjustment for every portion. 

Being portable, it means that a person 
can now cariw his own private breeze with 
him. Besides, it is light enough to be picked 
up by a tot. yet laboratory tests and com- 
mercial applications show that its air dis- 
placement matches am eight-inch desk fan. 
Although the blades are constructed of flex- 
ible, moulded rubber, the shape and pitch 
keep them rigid. Added to its feature of 
safety, this all-puipose fan is actually silent. 


DIAMOiYDS 

TWjUMEROUS industrial diamond 
^ chips, mounted in the rim of a 
cutting wheel by a special Belgian 
process, enable the wheel to cut 
through such hard rocks as chert 
and jasper as a knife cuts through 
butter. The wheel revolves at 4000 
revolutions a minute and is used in 
the diamond mines on the Rand in 
South Africa. 


At Last — A Kinkless 
Thone Cord 

F or mam years, telephone u-ers have 
semsed tlie need for a hand-set cord that 
“knovv.s its place and keeps it"— one that 
can be relied on to extend to full length 
when occasion requires, and yet will not 
curl around an ink-stand or drag papers to 
the floor as it trails across the desk. 

.Many and weird are the contraptions 
that inventors have devised to overcome 
these faults of the euramon cord. With most 
of them, unfortunately, the remedv has been 
worse than the disease. They have either 
had wire springs that sooner or later cut 
into the braid, or mechanisms that give 
more trouble than they save, or the cords 
have been so made that they work with rea- 
sonable satisfaction fur a time, but soon 
deteriorate to a point where they are about 
Useless. 

In the accompanying illustrations, we 
show a new telephone cord which has none 
of these defects. This is the Extensicord— 
the Automatic Electric exteirsihle curd. 

Its construction is unique, hut quite 
simple. The several insulated conductors, 
instead of being laid parallel and covered 
with a common braid, as with the conven- 
tional cord, are braided to each other 
around a braid-covered elastic strand as a 
central core. The cord is assembled on a 
specially designed braiding machine. When 
it leaves the machine the ends of the con- 
ihictors are secured together, leaving the 




cord to a-'Ume a compact, contidcled form 
—less than half of its fnlly extended length. 

VI hen the telephone is not in use, the 
cord has no cliance to stray from the tele- 
phone to get entangled with papers or desk 
jiarapliernalia. When the user reaches for 
the hand unit, the cord stretches easily in a 
smooth, straight line while the user assumes 
a cumlortahle talking position. When the 
hand unit is replaced, the cord contracts 
instantlv and smoothly to its normal short- 
ened foim. 


Factory-Built, Even to 
THE Doorbell! 

B uilt complete, decorated, and leadv 
to move into, a full-size, five-room, 
electrically-welded, steel house, with garage 
incorporated, was mounted on a semi-trailer 
and rolled out of the R. G. Le Toiirneau 
grading machincn plant at Peoria. Illinois, 
recently. 

There was coal in the two-ton hopper, the 
furnace was going and the house was coin- 
fortahly warm. The 16-whpel trailer, towed 


Kinkless ’phone cord in use, and, at 

left, in its normal shortened form 

out of the factory by a Caterpillar tractor 
and along the roadway by a l'l>-lon truck, 
liad no trouble with its 4! -ton load. 

On a spare leveled off in the front fac- 
tory yard, just as a homesite would be 
leveled, the 32 by 44- foot house was gently 
set down by a tractor crane which took 
hold of the three steel rings on the roof, 
lifting it while the trailer rolled out from 
under. Within a few hours, water, sewer, 
and electric connections were made, drapes 
were up, floors carpeted, each room appro- 
priately furnished, and the house was ready 
for occupancy. 

This house is the first of a niimher of 
rimtlar cottages for employes that are to 
he built complete inside the factory. When 
the next five houses— on which construc- 
tion has started- -are finished, the six 
dwellings are to be launched on the Illiiuns 
River, which flows past the factory, and 
towed on their own bottoms across tu a 
Le Tourneau colony site. 

These are believed to be the first all- 
steel houses ever built, as well as the first 
houses to be completed, ready for occu- 
pancy, inside a factory. The first house 
has asbestos board ceilings and living room 
walls, and wooden doors, but the dvv'ellings 
now under cunstrnction and all future 
houses are to he entirely steel except for 
plumbing fixtures and rock wool insulation 
between the wall .sheathings and between 
ceiling and roof. 

Production methods, which are being 
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We publish this picture not because 
it is just a pretty picture. It isn’t 
even unique. It does, however, serve 
to symbolize the friendly relations 
between Canada and the United 
States, for this is a part of America’s 
northern border. Europeans may 
take note that this 20-foot clearing 
tract is merely a marker and not in 
any sense of the word a path for 
military sentinels or transportation 


perfected on the five houses now building, 
will permit completing future houses with 
the economy, precision, and speed employed 
in manufacturing scrapers and other equip- 
ment. It is estimated that with present 
available space and facilities one house can 
be finished every three weeks. 

Although this steel house, proposed and 
outlined by R. G. Le Tourneau and de- 
signed by Architect Ephraim Field, is a 
mobile house, it is certainly not in the class 
of any so-called portable house or any pre- 
fabricated house. The purpose in planning 
it was to provide Le Tourneau employes 
with a complete, convenient, and attractive 
house of about average size that could rent 
or sell at a moderate price. It is designed 
to utilize every fool of space and thereby 
afford with a modest ground area a five- 
room house with rooms of generous size. 

The built-in garage or utility room, wilb 
overhead door, also houses the heating and 
cooling plant and the laundry. It is quite 
livable enough to he used as a party room 
•winter or summer. 

^Tien they are on the market in a variety 
of styles and sizes with models changing 
as architectural fashions shift and advance, 
the huildei^ suggest that an owner should 
be able to trade in Hs house from time to 
time for a newer or larger model to aceom- 
modate increasing family and income. 

Cabooses 

T rain crews on the Chicago, Milwaukee, 

St. Paul and Pacific Railroad have been 

taken down off their hi^ seals in the 

cabooses on that road. Tlie cupola, long a 

familiar ss#t on the last car of freight 

trains on all railroads, has been removed 

and trainmen ha've been given i®tead pro- 


which they may view the tram ahead. This 
change is partly due to the fact that higher 
bos cars have lately so obscured the view 
of trainmen that brakemen had to crane 
their necks to watch the train ahead to see 
that the long line of swaying cars func- 
tions properly. 

The hblwaukee road is rebuilding in its 
shops in Milwaukee its fleet of 900 cabooses 
and beside? making the change above noted 
are modernizing them in other respects. 

Trainmen seated in a remodeled caboose 
more easily inspect a train for dragging 
brake beams or truck parts. Also they read- 
ily detect hot journals since the odor arising 
from burning oil-soaked waste, used for 
lubricating journals, usually hangs close 
to the ground. There is an added safety fea- 
ture since trainmen no longer are required 
to climb in and out of a cupola. 

Removal of the cupola has permitted re- 
moval of partitions inside the car, making 
a roomier, more airy and more readily 
heated caboose. 

Side seats six feet long, upholstered in 
leather, are built in and used by trainmen 
to make into beds during the time they are 
at terminals away from their home stations. 
Standard type coach seats are provided in 
the side bays, permitting trainmen to as- 



Above; The new caboose, sans cupola 
and with "bay windows.” Below: In- 
terior of the caboose, showing the 
comfortable position of the trainman 
watching his long line of freight cars 


Slime a comfortable position while watching 
the operation of the tram. 

Toilet facilities are provided, as well as 
washstand with water supply. There is a 
built-in refrigerator for storage of food and 
also a tool locker. 

The exterior is finished with aluminum 
paint; the running gear, platforms, handles 
and ladders are finished in black. 


ALUMINUM ROABS 

/~kFFERING the advantages of 
^ corrosion-resistance, prevention 
of softening of the road in hot 
weather, and high visibility at night, 
aluminum roads have been develop- 
ed in Germany. To construct these, 
powdered aluminum is mixed with 
the usual surface material of tar or 
asphalt. 


Correction — Union 
Pacific Trains 

F rom Professor Edward C. Schmidt, 
Railway Engineering Department. Uni- 
versity of Illinois, the Editor has just re- 
ceived the following letter. We gladly pub- 
lish it in order to keep the record straight. 

“I am sorry to find that in the article en- 
titled ‘More Efficient Locomotives’ which I 
prepared for your April issue, I have on page 
225 twice referred to the first of the Union 
Pacific Railroad high-speed trains as being 
provided with Diesel engines. This is not 
correct. The motive power for the first 
Union Pacific train was obtained from a 12- 
cylinder V-type distillate-burning engine 
rated at 600 horsepower. All subsequent 
high-speed trains on the Union Pacific were 
provided with Diesel engines.” 


No More Oil Cans 

L ocomotive engineers and oil cans 
J have been inseparable since steam rail- 
roading began. But the tradition has been 
broken by the new Mallets of the Norfolk 
& Western, says American Machinist. All 
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bearings that take oil are supplied by a 
pump from a central reservoir on the side 
of the locomotive. Oil supply to each bear- 
ing is metered by the usual control of the 
opening at the bearing. The engineer still 
has the oil can hut no place to use it. 


IJ. S. CARS 

A NEW all-time high for motor 
vehicle registration was made in 
1936. Registrations in the United 
States in 1936 totaled 28,221,291, 
of which 24,197,685 were passen- 
ger vehicles and 4,023,606 trucks 
and tractor-trucks. 


Erosion Control 
Measures on Highway 

E rosion control measures developed 
for farm lands will be used to protect 
sections of state and federal-aid highways 
this year under plans now being worked 
out between 19 state highway departments, 
the Bureau of Public Roads, and the Soil 
Conservation Service, the United States De- 
partment of Agriculture announced recently. 

A recent survey in Wisconsin .showed 
erosion responsible for much of the cost of 
highway maintenance in certain parts of 
that state. Uncontrolled soil erosion also 
increases maintenance costs on federal-aid 
roads, according to officials of the Bureau 
of Public Roads. 

Under the proposed program, state and 
federal officials will select short stretches of 
right-of-way along highways within the 
boundaries of Soil Conservation Service 
areas. The Service will furnish technical 
supervision, labor, and necessary planting 
materials. The state will supply construc- 
tion material and equipment, and agiee 
to maintain the work for five years. 

Actual operations to protect highway cuts 
and fills, highway ditches, and drainage 
structures, have been started in some of the 
19 states, says H. H. Bennett, Chief of the 
Soil Conservation Service. Vegetative con- 
trol measures will be used whet ever possible, 
although some constrviclion work will be 
done where gullies are menacing adjacent 
farm lands. 


To M-Ark the Nation's 
Highavays 

ITH a wheelbase of 24 feet but meas- 
uring only a yard between each pair 
of tires, fore and aft, is the newest type of 
liighway marking truck shown in our illus- 
tration. By use of a triangular sight mounted 


on the front end, and aided by the excessive 
length of the vehicle, the driver can lay down 
a painted stripe in the exact center of the 
roadway without any preliminary marking. 
The driver, amidships, looks through the 
triangle that takes in a section of the entire 
road ahead of the truck. A vertical line on 
the sight tells him the center. Actual paint- 
ing is done in the rear by an operator seated 
in the small cab, who is equipped with a 
two-way electric signal to the driver. Up 
to three lines can he marked at once and 
from 40 to 50 miles covered in a day at a 
cost of about 15 dollars a mile.— Science 
Serike. 


Motor Trucks and 
New Fuels 

I N her attempt to attain self-sufficiencv. 

Germany is turning to several domestic 
products for power for her larger motor 
vehicles. At the recent 1937 International 
.Automobile Exposition in Berlin many of 
the exhibitions of carbureter motors bore 
this legend — ^“This car can he run on illu- 
minating gas, or gasoline, or wood gas,” 
Benzine is being rapidly abandoned in 
favor of domestic products. The powerful 
and efficient Diesel motor is, of course, by 
far the most used in the building of trucks 
and buses, and it is here that Diesel oil has 
frequently been replaced by some form of 
domestic fuel. 

The electric motor vehicle which for many 
years has been in the background has again 
made its appearance. In addition to small 
electrically propelled delivery carts and 
wagons, tliere are also four- and five-ton 
trucks and tractors run with electric motors 
Many buses in Berlin are being operated 
on ordinary' illuminating gas, large com- 
pression tanks being installed on the buses 
to carry a supply of fuel. Since, however, 
they can carry no great quantity, two gas- 
tank cars (portable filling stations! have 
been put into service to follow up the buses 
and replenish tlieir supply. It is said that 
city gas is now saving Germany something 
like 750,000 liters of benzine daily whicli 
otherwise would have to be imported. 

The use of gas derived from wood as fuel 
IS making much headway. Already some- 
tlung like 2000 buses in Germany are being 
driven on this form of fuel. 


Horn for High Speed 
Driving 

t OUD automobile hoims in city streets 
J have become so annoying that many 
cities have carried on anti-noise campaigns 
for months in the attempt to silence them. 
In this day of high speed, however, a horn 



In circle; Air-operated switch that 
cuts-in a high-speed driving horn 


of penetrating tone is necessary on the open 
highway and when that same horn must be 
used during low-speed driving in the city the 
result is only what might be expected. 

This problem has been attacked and 
solved most ingeniously by the Delco-Remy 
Division of General Motors Corporation. 
They have developed a horn of great pene- 
trating power for high-speed driving only. 
It is expected that the car owner will use a 
separate horn of low pitch for ordinary city- 
driving but when he hits the open road, the 
Klaxon Penetone will automatically cut in. 
Therein lies the trick. 

The Klaxon Penetone is connected to an 
air switcli which is mounted beneath the 
hood at any convenient location near the 
front of the engine. On this air switch is a 
cupped air vane, the cupped side of wliich 
faces forward just behind the fan. As the 
speed of the car increases, the increased 
flow of air swings this cupped vane to cut-in 
automatically the Penetone so that its strong- 
er signal may be heard fur long distances on 
the open highway. 

Locomotives Run 
Backwards 

T he conventional locomotive is likely to 
get stuck in snow under a snowshed and 
almost suffocate both the engineer and the 
fire. So, reports Power, Baldwin is building 
big Mallet-type locomotives to run back- 
wards. The cab is where it ought to be, but 
the smokebox and the stack are connected 
to the tender. Control levers are pat m .a 
stand in front of tlie operator, and what 
should he the back of the cab is glassed 
shut. The bell comes down off the smoke- 
box and goes under the cab with the head- 
light. 


Women Drivers 

S CIENCE has come to the defense of the 
woman driver. If she is not so efficient as 
are the men, it is not because of her sex or 
innate abilities hut merely because she 
lacks driving experience. 

This is shown by tests, reported by Sci- 
ence Service, of more than 2000 persons on 
vision, reaction time, and other essential 
abilities for the automobile driver, made by 
Dr. A. R, Lauer, asso ciate professor of psy- 
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the concrete, and heat-insulating properties 
that are said to be four times greater than 
for ordinary concrete. The high crack-resis- 
tance of the concrete results from the fact 
that the particles of Gravelite are more re- 
silient than sand or rock. 

After being burned, the Gravelite is stored 
in large piles, and, before being shipped, it 
is separated as to size, so that the user will 
receive accuiately-sized particles in accor- 
dance with his lequireraents. 


Light-¥eight Con- 
crete Aggregate 


Pipe Threading 
Eliminated by Standard 
Fittings 

T ime out” for cutting pipe to exact 
lengths, threading, grooving, flaring, or 
screwing up joints in cramped quarters, is 
not necessary with the standard line of Dres- 
ser Style 65 Fittings just announced by the 
S. R. Dresser Manufacturing Company. 
Nothing but an ordinary wrench is needed 
to complete a joint in a few moments. 

After inserting the plain-end pipe into the 
fitting, which comes completely assembled, 
it is only necessary to tighten two threaded 
octagonal follower nuts with a few quick 
turns of the wrench. As this is done, resil- 
ient “aimored” gaskets at each end of the 
fitting are compressed tightly around the 
pipe, forming a positive seal. The resulting 
joint is claimed to be not only permanently 
tight but to absorb normal vibration, ex- 
pansion and contraction movement, and per- 
mit deflections of the pipe in the joint. If 
the pipe is already tlneaded, it can also be 
joined in the same way. 

The complete line of fittings includes 
standard and extra-long couplings, ells (both 
45 degrees and 90 degrees), and tees, all 
supplied in standard steel pipe sizes from Va- 
inch to two-inch inside diameter, inclusive, 
black or galvanized. 

These fittings are recommended by the 
manufacturer for joint-making and repair 
work on both inside and outside piping, for 
oil, gas, water, air, or other industrial lines. 


Tear G.as as Fumigant 

C HLORPICRIN, an effective tear gas 
used in the World War, is finding in- 
creasing use as a disinfectant and fumigant. 
Methods of application have been devel- 
oped which make the residue of the ma- 
terial easily removable. Chlorpicrin has been 
found to kill the clothes louse and its eggs 
in a half hour when applied to clothing in 
a galvanized iron container which is slightly 


O VER 30,000,000 pounds of dead-weiglit 
were saved in building the San Fran- 
ciscmOakland Bay Bridge by the use of 
a Kw light-weight concrete. The lightness 
of this concrete was made possible by the 
use of a new aggregate calM Gravelite. 
The upper deck of ths bridge is a con- 

_ T - 1 — ^ 1 


Threadless pipe couplings, and, in drawing, how they are used 


Only in strength of grip was there any 
difference between the sexes. Among the 
younger persons tested, the men were some- 
what better than the women in judging dis- 
tance. Women were somewhat inferior in 
tests of performance of skills resembling 
auto driving, due to the lack of experience 
of those tested. 

The best drivers are those 22 years old, 
Dr. Laner reported to the American Associ- 
ation for the Advancement of Science. This 
is true of both men and women. In complex 
mechanical skills, boys and girls are about 
equal up to the age of 15. After that, the 
boys are superior, but this difference dis- 
appears again in later age. 

Keenness of vision drops off rather sharply 
for both sexes after the age of 40 to 45, and 
after 55 the loss is still greater. Ability to 
stand glare begins to lessen at the age of 
20, and the drop is much sharper after 40. 

In making these tests, Dr. Lauer trans- 
ported his driving clinic about like a circus, 
making two-day stands in each town and in- 
viting the general public to come and be 
measured. 

“It was very strongly emphasized that the 
studies were experimental and that no de- 
finite statement could be made regarding a 
single driver — no more than a doctor could 
guarantee a certain life span by a physical 
examination,” Dr. Lauer said. “One can tell 
that the individual has certain characteris- 
tics which need treatment, or which should 
pre-dispse the person to live to a ripe old 
age, but he cannot he assiued that the per- 
son will live such length of time.” 

(End of Transportation Section) 


Sion joints) of reinforced Gravelite con- 
crete six inches thick, 60 feet wide, and ex- 
tending the entire length of both the west- 
ern and eastern bay crossings of the bridge, 
a distance of 4% miles. This slab of light- 
weight concrete contains 28,000 cubic yards, 
and weighs 15,000 tons less than the same 
slab would weigh if made of ordinary con- 
crete. 

Gravelite weighs only half as much as 
the ordinary sand and gravel it replaces. It 
is made by burning particles of clay and 
shale in such a manner as to cause them to 
expand into a light material of unusual 
strength. 

In manufacturing Gravelite, the clay is 
mined and ground, mixed with enough water 
to make it plastic, and then forced through 
hardened steel dies under high pressure, 
these dies having holes of sizes correspond- 
ing to the sizes desired in the finished aggre- 
gate. As the pencils of clay are forced 
llirough these holes, they are cut off by 
rapidly rotating wires, producing small cy- 
linders of clay. These cylinders are then in- 
troduced into a rotating kiln, where they 
are subjected to a high temperature, which 
causes them to expand to more than twice 
their original size. This expansion of the 
particles of Gravelite imparts lightness to 
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The Editors Choose 


A Few Outstanding Books 
That are Informative 
and Stimulating 


1. NEW WAYS IN PHOTOGRAPHY-By Jacob Deschin. 

The whole lange of amateur iJhutographa mcTuding aiieh things ac 
triek iihotogiaiihy, photomurals, letuiuhing, mfra-red, and a mimhei 
ut other diii-sioiis that will nut be found eKewlieit Uiaeui.aed in as 
clear and concise a manner— $2.90 postiiaid 

2. SHIPS OF THE WORLD’S BATTLEFLEETS-EtBferi by Pay 

Lieut. Comdr. E. C. Talbot-Booth, R.N.R. 

Essential facts regaiding the iiiinciiial ships m the mules of the im- 
liortant powers, with details of construction, silliuiiette diawiiigs, and 
a large number of phutugriiiilis— $1.65 postpaid. 

,3. UNSOLVED PROBLEMS OF SCIENCE-By A. F'. Hasleit, 
Cambridge Vniu., England. 

Covers those unsolved problems of .science which aie fully as in- 
tiiguing as the things sciamm ha.s detinitely settled— cosmology, geol- 
ogy, meteoiology, anthropologj , hiolugi , pin sics, iiinl matheinaties - 
f $2.15 puatpaid 

4. THE BALANCED DIET— By Logan Clendening, M.D. 

Tlie widelv hiiowii uiithui ot iiiaiiy medical ieatures and hnol;.s gives 
us here an ideal, populai tiuok un diet — ideal hecause it is not too 
technical iirul not too superficial .1 good huiik toi must people --$1.65 
postpaid 

5. FOOD, FITNESS AND FIGURE— By Jacob Buchstein, M.D. 

A priimlar tieuti.se on foods, then content aiul effect iii our diet, also 
on beverages, food fiuls, vegetarninism, fasting, and weight loiitnd 
Detailed If-day diets— $2.15 poetpaid. 


6. WHY BE TIRED ?-By Daniel Josselyn. 

Shuit and to tlie inimt, tins liuuk .should he a treiiieiidous he]]) to all 
■'ufflee athletes''— those aedeiit.nry vvorheia who woik as stieiiuou.slv 
as lahoreis but do not realire it except that they are usuallv "dog- 
tired"— $1.10 postpaid 

7. FOR STUTTERERS— By Smiley Blanton, M.D., and Margaret 

Gray Blanton. 

Said to he the fust hoik to iioint .a wav to the reeuveiv of iioinial 
speech thioiigli the apiilieatiun ot well-tried luineiples of medical 
insychology and psvchoanaly.sls. 4Vhat the iudividual, tlie parents, and 
the teaclier can do — $2,15 postpaid 


IMPERIAL 

ERITIOAS 

Handsome cloth-bound volumes, 
beautifully printed 



GARDEN FLOWERS 
IN COLOR 

By G. -4. Stevens 

15. The 400 bril- 
liant and life-like 
enlor plates make 
this book of the 
gie.nte.st value fti.s 
the only book of its 
kind dealing with 
cultivated flowers tVith it almost every 
popular garden flower can he identified 
It includes aiimiala, iieieminils, vines 
and .shrubs. 


runnerlv Si-73 
NOW 

§2.20 pp 


BIRDCR-AFT 

By M.iBEL Osgood Wright 

16. Eighty fiill- 

P.ige ilhistiatioiis 
f 1 0111 pamtuigs by 
Louis Agassiz 
f'uertes, tbe gieat- 
est of Aniencan 
bird jiaintens, Il- 
lustrate tills renowned bird book C'oin- 
plete information un the iippeiirance 
Iniliits, season and r.inge of 2IK1 Mnl 
^!aeles is given. 

T^ILD FLOWERS 

By Homer D. House 


1 I'nited State-s can be 

identlBed through the pictures and 
’* ^ the descriptions, which were written 

I *40ted aulliDiify, Dr, House, 

State Botanist of New Vork 



17. Tills superb 
huok has 364 
color plates 
and 340 pages 
of text. Hun- 
dreds of wild 
fliswers In ail 




Formerly S2 30 
NOW* 

§1.10 pp 



J. 1500 NEEDED INVENTIONS— By Raymond Francis Yates. 

X revised edition of a hook publi.shed three years ago. expanded to 
include many additional .subjects Ciammed with short, |iilh} para- 
graiihs describing various desiiahle invetitiuiis in a iiimiher of dit- 
Icielit tlcld.s, — $2.65 lio.stji.'Ud 

. 9. FUN WITH ELECTRICITY-By A. Frederick Collins. 

Electric pliunoiiieua with directions to perform the experiments that 
exhibit them. Simply written, this book has pioved a source of en- 
joviueiit and mental .stiiimlatiun to mechanically luciiued InuiviuuaK. 
— $2.(5 iifjstiiaid. 

10. HOW TO MAKE A GHOST WALK— By Joseph Dunninger. 

How the so-called p.sychlc mediums perform some of their stum.s 
Delightfully huraoroiLs, it tells how to develoj) ‘’iisychic forces”, how 
to tip tables, produce “spiiit” messages on slates, how to lead sealed 
messages, etc— $1.15 postpaid 

11. ON YOUR GUARD !— By Carl Warren, B3., M£.J. 

Neither hard-boiled nor cjmical, this hook on the social dnseiises^ Is 
one that both you and your hoy should read. It Is a practical, detliiltiye 
discussion of tlic discuses and Ijunv lu suarvi aKamst tueiii $l.i5 
IJOStlRlid. 

12. THE ART OF CONVERSATION-By Milton Fright. 

Inarticulate people will he tremendously heljietnij the reading of this 
book by a man who is ii brilliant conversatiouaUst. It will help ivniove 
that inferiority complex.— $2.65 iiostpiud. 

13. THE NEW MAGICIAN’S MANUAL— By Falter B. Gibson. 

Contains over 10(1 complete and easily followed instruetions for 
tricks of parlor magic, A buiiiid*in envelope contains all tiie aidnai 
apparatms needed for these triclB, — $3.25 postpaid. 


14 SECRET WRITING-By Henry Lysing. 


18. IF YOU ARE GOING TO DRIVE FAST— By Bay F. Sherman. 

Caiitain Edward V. liickenbacker has written the introduction, in 
which he says "I believe it l^ the obligation of every car driver ami 
owner to become .aciiuaiiiteJ with this book". It sets foitli wav.s iiinl 
meams to Inject a gre.iter amount of safetj into tlie cvei-faster dilviiig 
of our time— $1.15 postpaid. 

19. HANDBOOK FOR THE AMATEUR LAPIDARY-By J. 

Harry Hoicard. 

Tbe latest tiook by the .author of "The tViirking of Seiiii-Precioms 
.Stones”. This newest honk jiruvides piactical iiistnictiaiiB in ail kinds 
of gem cutting foi the hegiiinei and for the .advanced amateur. It is 
.1 real shop-book. — $2.15 im-stpaid 

2n. GETTING ACQUAINTED WITH MINERALS-By George 
Letchivorth English. 

.limed specifically .at the amateur collector, this volume tells him 
how to go about collectmg— what to do and what not to do. It in- 
cludes a general elementary treatise on cryst.iUographv and minei- 
alogv.— $2.65 postjiaul. 


Scientific A.merican 
24 West 40th Street 
New York City 

I enclose § . for which please forward at once books Nos, 

. . These are from your July advertisement. 


Cryptograms, codes, and other methods of conceaUiig the aetual 
meaning of written words. 118 pages of compact information. $1.15 
postpaid. 


Name , 

Address.. 
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Experimenters — Schools — Field Workers 

An Accurate Balance at a Price 
Within the Reach of All 


Sensitive to 1/ 100 gram 
Weighs up to 100 grams 
Compact — No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial B17.) 



NEVER BEFORE A 
BALANCE WITH ALL 
THESE EXCEPTIONAL 
FEATURES! 

Finest Quality— U^de of tested ma- 
terials, Its construction will appeal to 
laboratories desiring the best equip- 
ment. The Bakelite cup is unaffected 
by practically any substance that can 
come in contact with it ; the tool steel 
knife edge and agate bearing will give 
long life and accuracy. 

Extreme Sensitivity — Weighs to one 
decimal point farther than the usual 
low-priced counter scales and serves 
nearly every laboratory purpose short 


of precise analysis The capacity of 
100 grams is ample for the delicate 
weighings made in the usual course of 
teaching, organic synthesis, experi- 
mental work, compounding, photo- 
graphic work, etc. 

Compact — Con venient — D o e s not 
monopolize a laboratory table Placed 
on the desk of the busy technical 
executive, it will soon become indis- 
pensable, 

Its small size makes it possible to 
carry it on inspection and testing 
trips at a distance from the labora- 
tory. It is small enough to be carried 
under the arm or in an overcoat. 


Graduated in either the Metric System (grams) or 
the Apothecary’s System (grains, drams and ounces). 
In ordering, please indicate which of these you desire. 


BENNETT BALANCE 
$8.00 plus 40c postage 

Tech Editorial Service 
26 West 40th Street, Neiv York, N. Y. 


Luftfahrtforschung 

publishes the works of the most important German in- 
stitutes of research In the field of flying technics. 

Trial numher and prospectus free of charge. 

12 numbers are published yearly. 
Price per year; Germany; RM, 24. — Other countries; RM. 18. 

Publisher; B, Oldenbourg/Muacben 1 (SchlieBiacb 31) 


warmed, using 4 cc. per cubic foot at 80 
degrees, Fahrenheit, or higher. A subse- 
quent five minute airing period allows the 
clothing to he worn at once. 

Other uses for chlorpicrin are based on its 
high toxicity, remarkable penetration, and 
definite germicidal and fungicidal proper- 
ties. Its tear-producmg qualities are valu- 
able to prevent poisoning of workmen, since 
even in non-dangeroiis concentrations it 
produces floods of tears. It does not affect 
textiles, furs or colors, and it has no ex- 
plosion hazards. — D. H. K. 


13ECAUSE boots are being made 
by a rubber factory in Liverpool, 
England, for sheep does not mean 
that the sheep are sissies. According 
to Business Week, they are supposed 
to protect the animals against "foot 


Athletes No More 
“Red-Blooded” Than 
Average Men 

T he idea that strong men and athletes 
are more “led-blooded” than the average 
man may provide good reading in a dime 
novel hut as far as scientific confirmation 
goes— well, there just isn’t any. Nor is there 
any evidence to support the popular con- 
ception that a champion athlete has bigger 
lungs than the average man. With ordinary- 
sized lungs, however, he can handle half 
again as much oxygen as the average man. 

Research by Dr. David B. Dill of Har- 
vard’s Faligiie Laboratory, reported to the 
.■Vmerican Association of Hiysical Anthro- 
pologists, shows that hemoglobin, the red 
coloring matter of blood used for trans- 
porting oxygen, is just as concentrated in 
the arteries of the average man as it is in 
those of the superman. 

Dr. Dill also exploded the myth that man 
must “alkalize” or stay on the alkaline side. 
“If we aie to believe current advertising 
slogans,” he said, “a considerable fraction 
of our population is in need of additional 
alkali. Sodium bicarbonate or more expen- 
sive substitutes will open the door to strength 
and health, we are told. So far as our ob- 
servations go, well-nourished hoys and men 
seldom need more acid or alkali than is 
found in their foods. The regulatory func- 
tion of the lungs and of the kidneys main- 
tains an extraordinary' nicety of balance. 
The capacity appears to be fully developed 
in the adolescent.” — Science Service. 

Research on Marble 

D espite the commonly asserted back- 
wardness of the building industry to- 
ward research and development, the indus- 
try does move forward. Less spectacularly 
perhaps than others, material manufactur- 
ers’ researches occur in unsuspected places. 
The makers of synthetic products would 
seem to enjoy special advantages here since 
their product or method of manufacture may 
be improved in endless ways. But some of 
man’s oldest construction materials, such 
as lumber and stone, are not made. As 
handicapped members of an assertedly back- 
ward group, producers of s uch materials 
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position. It is therefore refreshing to take | 
note of research concerning one of man’s 
oldest building materials — stone. 

The Vermont Marble Company, long i 
skilled in the art of extracting, cutting, and i 
polishing one of nature’s more beautiful [ 
stones, has accepted the challenge to re- 
search concerning the product itself. 

Noteworthy is the amount of fundamental 
research carried on by the company in pe- 
trology and the micro-structure of stone. It 
has been learned that interlocking crystals 
favor durability, that the size and orienta- 
tion of the crystals also play a significant 
I ole. Weathering characteristics are im- 
proved when stone cutting is guided by the 
knowledge of such details. The effect of 
different fabrication processes is being 
studied. When and how surface flow occurs 
in polishing, and the width and distribution 
of the extremely narrow spaces between the 
crystals are topics of investigation. 

Such research has led to three relatively 
new products. Newest of these is “Markwa” 

— marble in tile sizes and form. This de- 
velopment is made possible by the use of 
new equipment to reduce the cost of thin | 
cutting. The beauty and natural delicacy ^ 
of these tile seem to promise stern compe- I 
tilion to the present tile field. 

More intimately concerned with funda- | 
mental research is “Lumar,” the new trans- ■ 
lucent marble. This product is an attempt 
to provide not only a translucent marble but ; 
one with high diffusion while still retain- : 
ing the life and sparkle associated with 
marble. Here the crystal orientation, com- 
position, size, and spacing are of first im- 
portance. The fact that each minute calcite 
grain has optical properties dependent on ‘ 
direction enormously complicates the prob- , 
lem. As would be expected, most marbles ! 
do not conform to the rigid requirements 
and severe stock selection before cutting is 
necessary. 

Black marbles have not been common in 
this country and the demand has been met 
by importation. Through an undisclosed 
process of interfusion, the Vermont tech- 
nologists have developed a jet black marble, 
known commercially as “Jetmar." 

These are examples of the way many 
building material manufacturers are quietly 
pushing their research. Unfortunately there 
is still little evidence that those who as- : 
semble these materials into buildings have | 
any similar interest in fundamentals. Thus I 
we must still cope with leaky flashings of 
high-grade metal and poor masonry walls of 
apparently good mortar and stone. It is the | 
duty of the maker of the stone and mortar i 
to produce a good wall but only other types I 
of wall will force him to do so. j 

More information may be secured from | 
xMellon Institute, Pittsburgh, Pennsylvania, ' 
wliere the Vermont Marble Company is sus- I 
taining broad basic research, resulting so l 
far in the new products described above. 


Lightning Hazards 
IN Golf 

T he golfer caught in a thunderstorm 
with its accompanying lightning is no 
more in danger than are farmers and other 
persons who make their living in rural 
eommunities. Although death by lightning 
is one of the rarer forms of accident death, 
the city dwellers of the nation are, as a 
rale, safer than their agricultural brethren 



rn 

- .HERE IS ONLY ONE nVALDORF” 


Its towers, sliarply etched against the sky, are modern 
as tomorrow . . . yet its tradition of hospitality goes back to a 
grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of liome. 

Its guests include the great ones of a busy world . . . 
and the quiet, unassuming people who make tliat world go 
’round. 


it 

THE WALDORF-ASTORIA 

P.\RK AVENUE . 49TH TO 50X11 STREETS . NEW YORK 
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Directory of 
Technical Services 


MANUSCRIPTS 

WANTED 

foi book iiublioation Suid return postage 
Dept. 57— HOUSE OF FIELD 
321 Fifth Avenue New York City 


PERFORMAMCg FACTS 

-the basis for good purchasing and selling 


ElECTRICAl TESTING lABORATORIES 


80th ST. ond EAST END AVE., NEW YORK 


When yon write to 
adverti§ers 

% The Editor will appreciate 
it if you will mention that 

SCIENTIFIC 

saw 
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Book ]VI.\.nuscripts Wanted 

on all subjects. Write for free booklet. 

MEADOR PUBLISHING COMPANY 
324 Newbury St. Dept. S Boston, Massachusetts 


iMsa 




' Know a second lanstiaffe Eor tietier basiness cr eoeial poic 
tifis. Yfsd foieiKa books, reall} eoioy travel Speak liko j 
native. Mow fC'N to learn quickly, easily aC home {A« feoTn- 
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FREE BOOK 
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MANUSCRIPTS 

New York book publisher respectfully 
solicits worth while manuscripts. 

FORTUNY'S, 45West45thSl..NewYorl<.N,Y. 


Why not start a 

BETTER BOOKS 

Home Library? 

Only hooks of a thoroughly constructive 
character are published with the ‘Double A' 
imprint of Associated .\uthors Better Boohs 
Guild. Start now with one or two ‘Double 
.■V books and add new volumes as you wish. 

■raE NEW SALESMANSHIP (193£ Edition) 
tiy George H. Read. Sl. (40-0^*) 
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THE BIBLE HANDBOOK by Thomas L. 
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lightning kills less than 400 people a year, 
based on figures for a 10-year average. The 
chances of being killed by lightning are 
only a few parts in a million at the worst. 
On the Pacific coast they are as low as two 
in ten million. 

Habits in part account for a slightly in- 
creased hazard from lightning in the open 
and the golfer suffers from the common 
tendency to get out of the rain when a 
thunderstorm comes. His first impulse is 
to seek protection from the rain under the 
nearest large tree. And if the tree is isolated, 
as it may very' well be on a golf course, he 
is standing under a favored spot for a 
lightning stroke. If the tree is in a fairly 
dense woods the chances of it being hit are 
much less. 

If the golf course is fairly level and the 
golfer is caught in the open without pro- 
tection he himself forms an isolated target 
for a possible lightning stroke. If he con- 
tinues to play in the rain and persists in 
swinging his steel-shafted golf clubs over his 
head, he is adding still another small factor 
to his chances of being struck. 

Without protection from a nearby wood 
or club-house, the golfer in the open would 
do w'ell to stay in the small depressions on 
the course and off the higher knolls. 

—Science Service 


Germicides from 
Petroleum 

I N refining petroleum to make transformer 
oil, certain complex nitrogen compounds 
have been recovered. Ordinarily these are 
left in the tarry oil which is discarded. 
Recent investigations at the University of 
Te.\as show that some of these compounds 
are efficient germicides. It is possible that 
tHthin the near future this large waste of 
petroleum refining may become valuable as 
a source of pharmaceutically useful mater- 
ials.-£l. H. K. 


Centuries of Inter- 

M.4RRIAGE 

I NTERMARRIAGE for several genera- 
tions is popularly supposed to weaken the 
■Stock and produce a race of people physical- 
ly and mentally degenerate. Evidence to the 
contrary appears in a report to the American 
iledical Association of a study of condi- 
tions in the small fishing village of Usuki on 
the coast of western Japan, The inhabitants 
of this village have strictly kept the custom 
of intermarriage for hundreds of years. 

According to tradition, the village was 
settled in 1605 by the descendants of a noble 
family forced to flee in a civil war. The bio- 
logic effect of intermarriage has been studied 
in the village since 1933 by Dr. Takeshi 
Ikerai. His findings are summarized in the 
following report; 

"There are 135 families having 1786 mem- 
bers in all (904 males and 882 females). 
They have never mingled with other villag- 
ers or townsmen except in business transac- 
tions; consequently their habits and customs 
are quite different from other Japanese. 

“Although the children are not regular 
attendants at school, an investigation of the 
school records shows that they generally do 
well at school. Thus intermarriage never af- 
fected their intellectual faculties. 

“Crimeis rare. The sanitary ^owledge of 
tie people is meager; they hate epidemic 

— 1 1 ^ : 1 V . 


there is never any serious hereditary dis- 
ease. Leprosy, syphilis, and elephantiasis at 
present are not seen among them. Neither 
color blindness nor insanity occurs. The 
constitution of the people is strong and they 
are good wrestlers in spite of their taking 
very simple food. In the physical examina- 
tion for conscription, these villagers have 
always ranked first, in that prefecture, with 
respect to health and constitution. 

‘‘Divorce is rare. The birth rate, in com- 
parison with that of the two neighboring 
villages, shows that intermarriage does not 
affect the birth rate. Still births are uncom- 
mon. 

‘‘There are now 27 couples who married 
cousins.” 

Information about the offsprings of these 
couples shows that ‘‘when the excellent are 
married, no bad results are to be found.” 

—Science Service 


SKINS 

|~|NCE 25 cents would purchase a 
^muskrat skin in prime condition, 
but now they bring two dollars each. 
Muskrats support a business of 
2,000,000 dollars a year in the 
state of Maryland alone. 


Luminous Paint 

A new luminous paint of Swedish in- 
vention, claimed to have a brightness 
similar to a neon light, will soon be put on 
the market here. Considerably cheaper to 
manufacture, the “Swedish Radium Light,” 
as it will be known, is a luminous radio- 
active paint, which will find wide use for 
instrument boards, signs, life-saving cab- 
inets, as well as for marking emergency 
exits. The Swedish Admiralty and the 
Swedish State Railways are seriously con- 
sidering its adoption . — Holger Lundbergh. 


Archeologists and Pot- 
Collectors, Amateur and 
Professional 

O N previous occasions, this magazine has 
taken a stand against circumstances 
which at present permit anyone to excavate 
for archeological finds and keep the finds. 
In France and elsewhere in Europe, such 
finds are rightly regarded as the property of 
the state— which in this instance means the 
property of science since the state there acts 
on behalf of science. We reprint a letter 
written by Ernst Harms and published in 
The New York Times bearing on this sub- 
ject, but in doing so we point out that it is 
not amateur archeologists, as such, which we 
regard as “out of order," since trained ama- 
teurs can do and have done good work in 
archeology, hut amateur and particularly 
professional “collectors” of irreplaceable 
archeological artifacts which are detached 
from their surroundings, sold as mere curi- 
os, and thus are lost to science. Mr. Harms’ 
letter: 

“I read in The Timea report of the archeo- 
logical meeting in Washington that ‘Her- 
bert F. Spinden called the mound-building 
area of the Mississippi Valley the “oldest 
and richest archeological area in the United 
States.” However, its archeological value,’ 
hp noted, *was being reduced by amateur 
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To all who wish to make the most of summer leisure hours, The Christian Science 
h'lonitor offers a wealth of good things in its Summer Reading Program ... a 
variety to suit every taste. Business men, parents, young folks, students of politics, 
economics, sociology . . . everyone will find something of interest in the follosv- 
ing special series; 

A Program of Summer Reading 


tural deposits in the pursuit of specimens I 
for private collections.’ i 

“The federal government and the individ- | 
ual states have in exemplary fashion taken 
care of valuable locations through founding 
parks and special territories. Meanwhile, 
archeological sites of equal value and far i 
greater irreplaceability are left to the evils | 
of arbitrariness and destruction. Some time 
ago, for instance, I learned how much dam- . 
age was being done to the remains in Mim- 
bres Valley, New Mexico. This spot is still 
of greater archeological value than the 
mound-buildings, because it is the birth- 
place of a unique prehistoric group of in- ■ 
ternational importance. | 

“Laws have been passed in almost all ' 
European countries prohibiting amateur or , 
commercial excavation and even providing 
for the disposition of finds and sites inde- 
pendent of the land owners involved. In sev- 
eral countries the laws go so far as to ap- j 
propriate all archeological discoveries as I 
state property. Buying and selling are for- 
bidden unless the cultural departments give [ 
special permission. 

“It is an urgent public need that the 
United States pass federal and state regu- 
lations to protect the archeological docu- 
ments of America’s past.” 


i| 

RAISINS 

PURCHASING power of the 
masses in China is so low that 
one American company found that 
it would have to package as few as 
five raisins in an envelope to cap- 
ture the lowest unit of Chinese cop- 
per currency. 


New Cellulose Pl.4Stics 

A NEW cellulose acetate, triacetyl cellu- j 
iilose, has been shown to have extra- j 
ordinarily valuable properties as a plastic. 
Most important of these is the imperme- 
ability of a thin film of this material to 
water. The compound is prepared by the ac- 
tion of acetic anhydride on cellulose and 
when finished is stabilized by including 
about 0.02 percent of combined sulfuric acid. 
Films, foils, and rayon can he prepared 
without the addition of softening agents and 
have excellent properties for use in the 
electrical industries.— £). H. K. 


The Constitution. A series of 100 
articles from May 20 to September 18 re- 
potting the Constitutional Convention 
150 years ago as if it were held now. 

Russia. A series of close-ups of cuirent 
developments in Russia by the Monitor’s 
own correspondent. 6 article.s, June 7-12. 

Labor — America’s New Problem. 
Four articles discussing social phases of 
this important subject. Aug. 3, 5. 10, 12. 

The Far East. Three articles by W. H. 
Chamberlin, the Monitor's conespondent 
in the Orient. July 12, 14, 16. 

The Movies. Twelve illuminating ar- 
ticles discus-sing the change in public taste 
in movie heroes, heiuines, villains and 
types of plays. July 19-31. 

Subsciibe for the entire summei . 


Mexico. An intimate travel diary of 
an observing )Ourn.ilist traveling through 
hfexico. Now appearing. Fifty articles. 

Franco-German Relations. Six ar- 
ticles on "As we look to each other," 
written by the Monitor's Paris corie- 
spondent wilting from Berlin and the 
Berlin correspondent writing from Paris. 
Aug. 9, 11, 13, 16, 18, 20. 

Exploring America with Young 
Americans. Adventures of two chil- 
dren in America for a year of travel and 
exploration, after three years in China. 9 ar- 
ticles, S.iturJays during July and August. 

Camping. A senes of four articles on 
'"Vl'e go camping" on the Young Folks’ 
Page. July 8, 15, Aug. 12, 19. 

. or for a month at a time. R.ites 


Cleaning Sprayed 
Cherries 

ALTHOUGH cherries ordinarily hold 
iX less spray residue than other fruits, it 
is sometimes necessary to clean them before 
marketing in order to meet the stringent re- 
quirements of the law regarding arsenic and 
lead. The delicacy of cherries requires that 
the washing process be very carefully con- 
ducted to prevent damage in the form of 
split skins if the fruit is handled wet. 

A procedure recommended by the New 
Jersey Agricultural Experiment Station 
consists in dipping the cherries already 
crated in baskets into a solution of 1 per- 
cent hydrochloric acid for 30 to 60 seconds 
and following this acid wash by two rinses 
in water. The hydrochloric acid solution is 
PI,epared by adding three gallons of 20“ 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


H ere is interesting news. Aluminizing is also made on a lathe. The opening should lorce a sharp wooden wedge under the 

brought one step nearer reach of the be at least as large as that entering the cylinder-base plate joint. A slow, steady 

average amateur and at least within prac- Hyvac rotary pump, and the sides of the push is more desirable than strong-arm 

tical reach of groups. The compact data hole as smooth as possible, to facilitate the methods, for obvious reasons. The removed 

presented below were prepared by Prof, passage of air molecules. The metal walls wax may be used over and over again. 

Henry L. Yeagley of the Department of should be at least y\\" thick at every point The filament is of new, overlapping, ad- 
Physics at the Pennsylvania State College, and it is a good idea to cover the outside justable type. The older type helical and 

State College, Pa. For two years he has parts entirely with vacuum wax. sine wave filaments are costly and require 

been teaching mirror making as a part of All joints, including metal-to-glass, met- hot winding and bending of the tungsten 
a college course in descriptive astronomy, al-to-rubber, and glass-to-glass, are joined wire. The single V type will largely elimi- 

is also an amateur telescope maker in with vacuum wax, as indicated by cross- nate these features but often permits the 

his own right, and therefore rightfully be- section at L. The method of applying the molten aluminum bead to travel up one 

longs to our gang. Figure 1 shows the equip- wax is shown in Figure 3: an electric side and freeze. This effect is due to occa- 

ment he has developed, after two years of soldering iron is held so that the vacuum sional greater heating on one side of the 

experimenting with tlie aim of cheapening wax may be melted and guided into place molten hall, which causes a relatively lower 

the process for the amateur. A small sample by it. Care should be taken not to flow the surface tension on that side, permitting it 

mirror he sends us looks fine, yet he says wax between surfaces, as in metallic solder- to be pulled up the opposite side m spite 

he aluminized it from some pieces from a ing, since this prevents easy separation of of weight. 

ten-cent aluminum pan, after merely wash- tlie parts later. It is desirable to build up The filament shown at E is somewhat 
ing it in Ivory soap and rinsing in distilled a good backing of wax around the elec- similar to the electrode arrangement in a 

water. His description follows: trodes and exhaust port joints, since they carbon arc light. Two straight pieces of' 

Figure 2 is a combination photograph become slightly warm during the high vol- tungsten wire are clamped in the holders 

drawing of the parts and assembly of an tage cleanup. This prevents an undesirable C, D, so that they overlap at the mid 

ideal evaporation chamber. The top and flow of the wax into the joint. If leaks are point between the electrodes. Three inches of 

bottom consist of 1" glass plates I, strong present after evacuation is started, the .04" aluminum wire are carefully wound 

enough for vacuum chambers up to 14" remedy is always the same; i. e., simply on this overlapping portion. When the cur- 

in diameter. The Vi" cylindrical wall K waim the wax joints with the soldering rent is established in the filament, the 

lion until the leak ceases to ex- overlapping portion becomes welded imme- 

1 st. The writer has always sue- diately. Because of the greater cross-sec- 

ceeded in quickly healing leaks tional area, less heat is formed here, result- 

(which seldom occur) in mak- ing in a “cold spot” which causes the molten 

ing some 200 evaporations with aluminum to hug this position tenaciously, 

this technic. If the aluminum is all boiled off of the fila- 

To open any of the seals the ment after a run, the overlapping tips of 

wax is easily scraped away with tungsten should be sanded on the contact- 

a wood chisel and penknife. To ing sides and again sprung together. This 

free the main cylinder entirely, is to insure low resistance and keep the 

after atmospheric pressure has local temperature low enough to maintain 

been restored inside, force more the aluminum ball m position, 

air in through the release valve Successive evaporations gradually amal- 
opening, either with the lungs gamate and weaken the tungsten wherever 
Figure 1: The complete set-up or a small air pump, and then the molten aluminum is in direct contact 







Figure 3: Applying wax 

with it. After about 15 runs the filament 
will break during one of the cooling periods. 
The break always occurs on one side of 
the doubled portion, which is removed by 
breaking off the opposite side with tweezers. 
The remaining portions of wire are then 
released and moved toward the middle, to 
form a new filament. By this means a 
hundred or more runs may be made with 
two 3" pieces of tungsten. With the older 
types of filament a considerably greater 
portion of wire must be discarded when they 
become weakened by amalgamation. {0 and 
P, Figuie 2, may be ignored, being another 
type once used.) 

The release valve H began life in the 
form of a hypodermic needle which was 
inserted through the rubber connecting tube 
G after each run. The same hole could be 
used and resealed with wax an indefinite 
ntimber of times. Although this was an 
entirely satisfactory method, the valve H 
was evolved to take its place. The small 
plug, indicated in the illustration, is easily 
removed, reinserted and sealed as often as 
necessary. Either the hypodermic needle or 
brass valve will eliminate the need for cost- 
ly and troublesome glass stopcocks. 

The inverted position is best for alumi- 
num coating small mirrors. 

When mounted in the inverted position 
the mirror may be freed from lint and dust 
particles with very little danger of further 
contamination of this type. This insures 
freedom from “pin holes,” provided also 
lliat the pre-cleaning by washing has been 
thorough. This position also eliminates the 
chance of molten aluminum falling on the 
mirror and melting a hole in its surface— 
an extremely remote hut possible occur- 
rence. The depth of coat is easily and 
accurately controlled by observing through 
the top edge of the disk, when the film be- 
comes opaque. 

The surfaces to he coated may be cleaned 
satisfactorily by scrubbing with Ivory soap 
and hot water for ten minutes. A soft cot- 
ton cloth makes a good wad for this pur- 
pose. Subsequent rinsing with distilled 
water, and &m rubbing with cotton or 
cotton cloth, assure a surface conditioned 
to take an extremely adherent coat of 
aluminum. 

A Cenco Hyvac rotary oil pump, con- 
nected to the vacuum chamber by a short 
jieceoflarge diameter rubber pressure 
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TINSLEY 

FOUR-INCH NEWTONIAN REFLECTOR, a fine little instrument 
for the amateur astronomer, all parts of aluminum and brass; 
Tripod of aluminum and adjustable in height; parabolic mirror of 
Pyrex coated with aluminum; complete with three eyepieces . . . 
$134.00 . . . with case . , . $165.00. 

Send six cents for illustrated catalogue giving full details of the above instru- 
ment and many others; also a complete line of supplies for the Amateur Tel- 
escope Maker, the best in quality at most reasonable prices. 

“He carry everything but the Stars.” 

TINSLEY LAB®EATO®IES 

3017 Wheeler Street Berkeley, California 


To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT: — glass, abrasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS ^5.00 

A suitable EYEPIECE: — positive, achromatic $4.00 

A reallv accurate one-inch PRISM (inferior prisms introduce 
distortions Vrbich ruin the definition of even the best mir- 
ror) .... $6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

IT e will also answer your questions and test your mirror. 

These services are jree. Trite for our price list of supplies. 

JOHN M. PIERCE JJ Harvard St., Springfield, Vermont 

-TELESCOPE MAKERS-] 

MIRROR OUTFITS il.LU V 

^EW SURFACE-HAROENED ALUMINUM 

sives, tetiipered piten. rouge template, instructions, etc. 

Finest quality guaranteed. 6" $4.D0 COATINGS 

PYHEX KITS as above, 6"— SG.OO; 8"— S8.00 

PYREK MIRRORS with greater reshtance to mech.antcal abra- 

Made to order, correctly figured, pol- uniformly superior in reflectivity 

islted, parabolized and alummized. Writ- at the same reasonable prices maintained 

ten guarantee Prices upon request. in the past. 

We do polishing, parabolizing and aluminizing. 

MIRRORS TESTED FREE a " Vi -e e" nn fi" 

PRISMS GUARANTEED SATISFACTORY ^S2 so ^ r— on^^’ s”’ ^Si 
l"-SL75: l■/4''-S3.75. l'V’-$4.50; Pa-'-SB. S47, Nn" 7s no ’ 1 1“ m ’ t? “ 

Prisms, experimental, r— $1.75; I la"— $2; H,-"— $2.25 j $6.30, 12 

RAMSDEN EYEPIECES-finest guaiity lenses 12h — $8 00. Larger sizes up 

in brass mountings, standard I Its" diara. inches in diameter on request, 

i/a" or 'k" F.U $4.00; 1" F.L. . . $2.50 . , , , , , 

o'a" F.L. 3 lens eyepiece stand. V/ 4 ' dm. , $3.00 Diagonal Coatings tor diagonals of the lol- 

pipi}TCy'nPl?Gi Frenoh made, 33" long, 2" lowing widths ‘ 
rrilUOV/Ur CiS ajj. optical equipment. Hi" 

prism, I" pent, prism, 42 nun, achr. lens iiyw 11 ;'’ gor isyo 75, 7 " 

I'i" dia.'''*" '^'"'spEmAL SIO.OO —$1.00, 2;;"— $1.25 ’ and 3"— $i.50 

FREE caiahfj Ttlei,cvp*Ji, Microscopes, Bmocnlorh, 

c‘fc. /Ksirwdiojii for Tthscopc Mahivu, life. LEROY M. E. CLAUSING 

PRECISION OPTICAL SUPPLY CO. 5507-3509 li Liucoln Ave. Chicago, III. 

1001 E. 163rd Street New York City 



Alnico 

LIHLE GIANT MAGNETS 

Newest and Most Powerful Magnetic Alloy 

Our 4 oj "\liuco” maBTcs »ill pitk up iibout oU Uiutjs its owa 
uf ribft iron. Many fitortline qj mfU as intcrestuis anti useful expen- 
rnettts can bu perforraed with ifc We wigceat you bccure maerittt 
with which all the wdl-kuoN>>n phv taraf propi-rtied of permanent mai;- 
net9 nay be r»erformedl. Aitr'ictiim and rtpuLsion rrui»ertiPii lu thcie 
magnets arc greatly isognihed Esaggenttsi oad alartbng redulta 
caa be laid. Gravity may evtn be debed. 

Price $1.00 each Postpaid No C.O.D. 

Catalogue ac 

HARRY ROSS 

Heientifle and Laboratory Apparatus 
64 West Broadway New York City 


PARABOLIZED 
TELESCOPE MIRRORS 

PYREX— 4" to 12” Did. 

GROUND and FIGURED 
on PRECISION MACHINE 

Write for Price List 
MlHiORS CORRECTED 

J. A, MEYER 

101-17 92nd Street Ozone Park, L. I,, N. Y. 


FREE 

Interesting Literature, Price Lists and other Data 
for Amateur Telescope Makers 
STAMP APPRECIATED 

Amateur Telescope Makers Supply Co. 

BOX 213 FLUSHING, N.Y. 





44 


SCIENTIFIC AMERICAN 


JULY • 1937 


‘Amatem* 

Telescope 

Making 


N ot a new edition of '‘Amateur 
Telescope Making,” but a 
brand new and entirely separate, 
companion volume, though print- 
ed and bound uniformly with it. 
This new book has 57 chapters, 650 
pages, 359 illustrations and over 
300,000 words. It is not recom- 
mended to beginners, as it follows 
logically after tire first book, 
"Amateur Telescope Making.” The 
following is an informal, running 
description of “Amateur Telescope 
Making — ^Advanced (‘A.T.M.A.’ I 
The book is in two parts. Part I, 
with 45 chapters, is on practical 
construction. Part II, with 12 chap- 
ters, is on some of the more practi- 
cal aspects of observing. 

PART I 

Everest's advanced mirror tech- 
nic; Selby’s flat technic; eyepiece 
making; objective lenses and re- 
fractor mountings in greater detail 
than in “A.T.M.”; drives; Schmidt 
camera; aluminizing; the new 
Zernike test; setting circles; indoor 
telescope; sidereal clocks; obser- 
vatories; detecting astigmatism; 
making micrometers, chronographs; 
metal mirrors. Many other items. 

PART n 

Systematized observations; meteor, 
stellar and eclipse photography; 
the eye and the atmosphere in 
observation; reflectors versus re- 
fractors; “richest-field” telescopes, 
and a wealth of other material. 

“AJtATEUR 
TELESCOPE MAKING 
-ADVANCED” 

Edited by Albert G- Ingallg 

Postpaid $3.00, domestic; 13.35, formgn. 

Scientific American 

24 West 46th Street New York, N. Y. 


1 sure if leaks are absent. About 3’^ of 
\ waUed, Vs" inside diameter pressure tub- 
'• ing IS desirable. The oil in the pump 
j should he renewed after about 15 runs. 

! No. 30 Quaker State Oil is excellent for 
' this work. 

! The necessary low pressure is indicated 
! when 5000 volts across the exhaust port 
filament space ceases to produce a visible 
j discharge when viewed in the dark. This 
I latter is true when the distance involved 
is about 2" to 5" or more. The necessary 
j voltage for the above purpose is obtainable 
I with a neon sign transformer. 

The heating current for the filament is 
best obtained by means of a 110-10-volt 
heavy current transformer. Both of the 
transformers mentioned require the use 
of suitable rheostats in the priinaiy sides 
to vary the impressed voltages. 

Sources and costs of materials (costs 
when purchased, but subject to inflation) : 

Hyvac Pump. Central Scientific Co.. Chi- 
cago (price includes motor and base. Pump 
alone is $50.00 and requires % H.P. mo- 
tor), $90.00. 

110-5000 volt transformer. No. 721,161-2, 
Jefferson Electric Co., Chicago (a neon 
sign transformer is suitable), $6.50. 

110-10 volt transformer with secondary 
current rating of 40 amperes (though lower 
ratings could be used, since it is all ovei in 
so short a lime) , $6.50. 

Rheostat for primary of high volt, trans., 
Chicago Apparatus Co., 1735 N. Ashland 
Ave., Chicago (No. 67680-2, 0-1570 ohms, 
.3 amps.), $6.00. 

Carbon rheostat for primary of 10-v. 
transformer, Chicago Apparatus Co. (No. 
67700 carbon compression rheo.), $12.00. 

10" X 10" X 1" glass base plate, Pitts- 
burgh Plate Glass Co., Pittsburgh, Pa., 
(order with unfinished edges), $2.00. 

Two pieces tungsten wire 3" long and 
.04" diameter, approx. (.03" to .06"), Gen- 
eral Electric Co.. Schenectady, N. Y., .50. 

Brass stock: 2' of 1' of 4'' of 
Va" and Yaf of 1" brass rod (estimated) . 
$1.50. 

Piece rubber pressure tubing, Chicago 
Apparatus Co. (1 foot of No. 78880 D, 
inside diameter, 14" walls), 30 cents. 

I Bell jar, Chicago Apparatus Co. (No. 
75640D 8'“^" inside iara., 15" high), 
$5.50. 

\acuum wax (vacuum sealing compound 
94216), Central Scientific Co., 79 Amherst 
St,, Cambridge A Station, Boston, Mass., 
per can, .70. 

Total: $131.50. 

Note: This list is only to suggest possible 
sources of the materials. Most amateur 
groups wiU be able to gather aU the neces- 
:5ary equipment for a fraction of the amounts 
listed. 

Next month, Prof. Yeagley will give the 
actual, step-by-step instructions for alumi- 
! nizing. 


"Still keeping track of signs and sub- 
stituting in the formula at the bottom of 
226 we get 

tc- 1 X 

‘‘V[ — is positive for reasons stated 
above, so that when this is multiplied by -F 
the result is negative. 

"This is the reverse of what happens in 
designing a positive objective. The Barlow 
lens is also used ‘backward,’ with the flint 
facing the incident light. Of course it is 
probably possible to design the lens the 
other way with the flint negative and the 
crown positive. The Germans make tele- 
scope objectives with the flint leading and 
positive. Either would have to be recon- 
sidered from the standpoint of spherical 
aberration, however. But, since we already 
have empirical data that give suitable cor- 
rections for spherical aberration, let’s not 
go into that, just for the fun of turning a 
lens around. 

“Regarding spherical aberration; for in- 
cident light, parallel or converging, a con- 
vex surface facing the light is best. For di- 
verging light a concave surface is indicated. 
The general idea hack of this is that the 
above prescriptions lead toward making the - 
deviation a minimum; that is, the bending 
of the ray at incidence and emergence is 
more nearly the same at both surfaces. 

"A Barlow designed as above will have 
a slightly convex surface on one side and a 
concave on the other. Since the flint is the 
one with the convex surface it is faced to 
the light to get the best correction for 
spherical aberration. This is the only reason 
the flint leads. It is also the reason why the 
crown leads in a telescope objective. 

“Barlows add color, especially with short 
focus— //8 or less — reflectors. With a long 



Figure 4; R. W. Porter 


H ere are the data on desigm'ng Barlow reflector or refractor they are not 

lenses, by Jack Haviland, author of the reasonable (%" 

chapter on 0. G. design, in ATMA. eyepieces. So what?” 

“In designing a Barlow the formula on Thinking moods of two veterans are 
page 227, ATMA, becomes; “ Figures 4 and 5. Philip E. Myers 

y y of San Diego caught Porter, while R. W. 

ft = -FX — - Mimn of Pittsfield took the picture of 

^ Everest thinking how much work it will be 

“Since the V figure for crown is larger to grind the 20" Pyrex disk before him. 
than that for flint, die numerator of this, 

^adve. which, when mul- ;TN g letter, J. D. Beardsley, of the Wash- 
^ned by -p wul ,a positive result* X li#on Insdument Co., uTBsent addras 
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is the author of the notes on metal mirrors, 
ATMA, page 67, says: 

“One little point about lead laps. Lead is 
rather gummy, as you know, and small 
abraded particles of it will roll up into small 
balls and lift the mirror off the tool. An 
ordinary 50-50 solder lap is much better 


UNITED STATES GOVERNMENT SURPLUS 



Figure 5: A. W. Everest 

and it would seem that a 90-10 mixture 
would be better. This incidentally is the 
composition of Chase ‘sweat’ solder, a 
rather expensive item for a large lap. but a 
thin film can be attached to cast iron if it is 
first copper plated and then tinned. 

“You can suggest to the boys to try- 
chrome green (CrjO'j), which has been 
washed, for polishing metal mirrors. That 
is the stuff the commercial boys use for 
buffing; they say that rouge dirties stain- 
less steel. I have used the stuff on crystal 
quartz and it cuts much faster than rouge. 
It costs more than rouge but if time is worth 
anything it is a money saver. 

“Dr. Canfield tells me that substituting 
nickel for copper in speculum metal gives 
a very elegant substance free from the 
reddish tinge of the copper alloys.’’ 

O LD settlings from local eyeglass opti- 
cians’ shops contain rouge that has 
already been worked down and, after proper 
washing, will not scratch. Often the owners 
are glad to be rid of it. This tip recently 
reached us from Dr. S. H. Sheib of Rich- 
mond, a contributor to ATMA, just before 
his unfortunate death from pneumonia, late 
in April. We should not have said, “will not 
scratch,” but "shoidd not scratch.” 


I N ATMA, Clark tells how to make an 
optician’s spindle, and now a dealer's 
descriptive literature on a factory-built ver- 
tical spindle reaches us. Price, only $245! 
l\Iost TN’s will make Clark’s kind, instead! 

I T seems that we have erroneously “pro- 
moted” Dr. Gaviola, author of the chap- 
ter in ATMA beginning on page 76, to be 
director of the great observatory at La Plata, 
Argentina, giving him that title in the 
by-line at the head of that chapter. Mod- 
estly he now “resigns,” saying there is a 
director already, and asks readers to cross 
off the word “Director” after his name. 

WELFTH annual powwow of amateurs 
be held at Stelhfme. Saturda 


Bausch & Lomb Navy Telescopes 

Said Is have east in excess of $130.00 


•tn excellent finder. 7 lenses achronutic telescope tube 
erector draw tube and eitpiece draw tube Excellent foi 
■notting game Object Lens 2” ; magnifies 3 to ID po.ier ; 
Exit pupii 0 2’ to il 00": Eje Lens 13, '16". Cross Hairs 
Aniculer field 3"30' to 20". Elect ima^e $12 50 


Prismatic Rifle Sight & Observers’ Scope 

A 


Made by Warner & Swo^ey 6 power. Con-ials of 
.irhruraatic ncular it ubjecuve lens, calibrated reticule 
iiith Cress Hairs. 2 liiuhlv polished prisms firmly set in 
.olid casl bronze liaiiie nith soft rubber eye-cup Mi- 
mimeler adiuslmenls fur yardcRc and lundaKe t'sed or 
Krag. Enfipld, Saiaee, .‘Sptingiield, etc Complete with 
mount and o.ik le.ither case (not shown 1 
Reaular Price $38.00 Now ^7 JQ 


U. S. Navy 
1/2 Mile 
Portable 
Searchlight 

Cast alununum & 
bronze liousing. 
Complete with 
carrying ease. 
Mangiiitypepara- 
liolic glass reflec- 
tfir Specify 6 or 
12 volt. 

$4.95 


Army Medical Corps Microscope Lamp 

(Bausch & Umb) 

Four Corning Hajliie glass 
windows gne white light. 
With bul'D. switch in cord 
and plug. Plate on top for 
heating mounts, etc. Size 6" 

X C" X lO^a". Black crackle 
finish. Weight i !bs. 

Standard Price Our Price 
$22.00 $3.00 


E,xcep£ion.al Values 

Edison Storage Batteries — ^All Sizes 

1,2 Volts Per Cell 

Ceils are in excellent condition. Complete with 
solution, connections and trays. Above prices are 
about of regular market price Average life 
20 .teats. Two year unconditional Guarantee. 



Amps, no Ea $ 3 50 

“ 1ST. " 4 00 

" 223 " 4.00 

“ 262, “ 4.50 

" 300 ■' 5.00 

I ■■ 373 ■' 7.50 

'■ i30. ■' 10.00 

" 73. " 3.50 

.1-31" 37 “ 3.0D 

“ 23 Pair 3.00 




Double piP. hanJ-noimd Telerrapliie tape register. 10 
oi’M- Bdltery iiiireiit oper.ition May fie used to m- 
tircept dUl plume calls. Has inn'iuierable uses. T'led 
$15.00 KeciiiiJitioneJ $20.00 



Artillery Gun Mount 



Size IS by 10 inches, Katl: nr.d Pinion gear 
on vertical arc. Worm gear drive on horizon- 
tal aic. Vernier micrometer adjustment. Two 
via! levels. Calibrated German silver scale. 
Steel body with binnze housing. 

15 lbs. Price $3.50 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S., 105 Fulton Street, New York City 


c. P. GOERZ TELESCOPE KITS OUR SPECIALTY 

30 to 130 X Ell Mount — Tripod — 1 oculars. 

■Uso CONTAX, LEICA and many CA3IERA 4" kit ^ 3.00 Pyrex 4.25 

BARGAINS— new and used. i n e ►.r 

K'riu for free list ^ • 5.75 

WELLS-SMITH S" kit 6.75 Pyrex 8.50 

71 E, Adams St. Chicago, III. 10" kit 10.00 Pyrex . 13.95 

Furiuerly at 26 N, WeUs Sb , . ^ 

I 12 kit 14.75 Pyrex 24.00 

contain 2 glass discs. 8 grades of abrasives 
tfewer do not insure an optically perfect surface), 
Pqj rouge, pitch or beeswax, and instnictioas. 

T T* 1 • 1 n I Money-back guarantee that 

Scientific and Technical Books these kits are second to none 

try our BOOK DEPARTMENT regardless of price 

(send for free catalogue) 

SCIENTIFIC AMERICAN 

M. CHAlFDf, 1425 laagfellow Ave., New York, N. Y. 


Scientific and Technical Books 

try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 


Complete set of Lenses for 
50 power Astronomical Telescope 


L50 postpaid 


Includes complete instructions for constructing and mounting the telescope. 

X 4 • • B AYSIDE, N. Y. 
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Photographing Glass 

P ROBABLY tile chief reason for the 
failure of many amateurs in their at- 
tempts to photograph glass subjects lies in 
improper lighting. Once the problem in- 
volved is thoroughly understood, this subject 
should offer no further difficulty. The prob- 
lem is simply this; Glass, like water or a 
minor, is a strong reflector of light. Throw 
a light upon it from the front and the pic- 


haps unique advantage that because it is 
transparent it is often possible to light it 
for photographic purposes entirely by trans- 
mitted light, ill the same manner as one 
views a transparency. For the best results, 
however, this light ordinarily should not be 
sent directly from the source but by way of 
a reflecting background. That is, the light 
should be trained on the background, which 
should, of course, be of a bright enough 
tone to reflect light through the glass sub- 
ject being photographed. All three photoT 
graphs illustrating this discussion were 
made in this manner. It is a method which 
ought to prove very successful in the photog- 
raphy of laboratory apparatus, glass vases, 
glass bottles, and similar subjects. 

Although the general lighting scheme was 
based on the same basic maneuver of trans- 
mitted light, the procedure in each case was 
a little different. In “Still Life” the onlv 
light used was that reflected from the gray 
felt background. Of course, in the case of a 
glass bottle paitly filled with a dark liquid, 
it may sometimes be found necessary to 
provide illumination from the front to get 


/I 


"Graduate” 

ture is lost. To illustrate: we once had oc- 
casion to photograph a radio set with glass 
covered dials, and were obliged, unfortunate- 
ly, to work with flash bulbs. Had regular 
lamps been used, we would have spotted 
trouble immediately, but as it was we simply 
blazed away with the flash bulb reflector at- 
tached to the camera, in the manner of the 
synclironized flash “gun.” When the negative 
w’as developed, we found that one of the 
dials was completely obliterated. In place of 
: the dial the negative showed a dense black 
i ring which was represented in the print by 
I blank white paper. The next time we were 
called upon to use flash bulbs in a similar 
case— not a radio set this time but a pretty 
lady looking through a glass case contain- 
ing a pair of chemist’s scales—we knew 
better and, removing the “gun” from the 
camera, slanted the reflector at an angle so 
that the light swept across the face of the 
glass at an angle instead of hitting it head 
on. 

llus is one phase of glass photography. 
Here is anothgr. As if to counteract its 
tendency to throw glaring splotches of 


if#?* 


“Brilliance” 

shadow detail in the dark portion of the 
subject. When lighting from in front of the 
subject is required, the illuminant should 
be thoroughly diffused. A polarization filter 
will practically eliminate all glare and re- 
flection. This filler is used in the regular 
filter mount and placed over the lens. In 
“Graduate” the subject was placed on a 
sheet of plain glass which was elevated a 
distance of about six inches from the table. 
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NOW YOU CAN DRY YOUR PRINTS IN 
MINX'TES INSTEAD OF WAITING HOURS 

Diies Prints “Fliit’’— No Cuiling or Spot- 
ting. Can Be Useii for Higli Gloss or Matt 
Fruisb. 

Ideal for elotii-baeked prints; produces a 
stronger adhesion between cloth and print 
and dries in only seven minntes. 

The heating unit is made in three sections, 
arranged to give a niaslnium anioimt of 
heat with minimniii powei eunsuiiiiition. It 
uses only 300 watts. 

§ 19.75 

Mail orders filled. 


trades and professions lend themselves to 
similar treatment. The accessories chosen for 
arranging the set-up should have signifi- 
cance. the lighting planned for a dramatic 
effect, and the general composition so dis- 
posed that the essence and spint of the trade 
or profession symbolized is apparent. 


WILIaO 

ElfFBDYE® 

PMIMT PBESS 


"Still Life” 

background, as in ‘"Still Life” and another 
light ( a spotlight, to narrow the circumfer- 
ence of the beam ) illuminated the blotter. 
Thus, reflected light was sent through the 
glass from two directions. In "Brilliance" 
the light was sent directly through the 
glasses, resulting in a series of shadow pat- 
terns and soft highlights. 

Negative Viewer 

D esigned to facilitate the selection 
of miniature negatives or motion- 
picture frames to determine their suit- 
ability for enlargement, the recently intro- 
duced Bee Bee Film Negative Viewer is 
said to do the job to perfection. The in- 
strument has a lens at one end of a tube and 
a groove at the far end for the insertion of 
the negative. The lens gives a magnification 
of four times, the focusing tube is of pol- 
ished nickeled metal and the slides are of 
black enamel. While intended primarily for 
use with 35-mm negatives, additional 
grooved slides are available to take 16-mm 
and 8-mm motion-picture frames. 

“Draftsmanship'* 

A FEW characteristic tools of the trade, an 
angle view, and the light at a slant to 
throw long shadows, and w'e have a picture 
symbolic of the draftsman's work. Most 


filter in any of the various tints and in sizes 
25, 31, and 39 mm. There is also a larger j 
pocket which takes the holder. The whole j 
outfit folds up quickly and safely and is held I 
together with a snap. j 

I 

M. I. T. Goes Pictorial 

P ROMNG that their interest in photog- 
raphy IS not exclusively technical, the 
students and faculty members at the Massa- 
chusetts Institute of Technology recently 
held a photographic exhibition in which 
they displayed a preference in off-hours for 
the pictorial rather than the technical in 
photography. The show was held under the 
auspices of the Faculty Club and included ! 
work done, in the main, with miniature 
cameras, though users of simple box cam- 
eras also won recognition. The response to 
the exhibit, following two similar ones held I 
last year, was so great that it has been de- , 
cided to hold an annual spring competition, 
during which prizes will be awarded for 
outstanding prints in various classifications, j 

Super Plenachrome ^ 

I NCRE.LSED speed in an orthochromatic ' 
film is offered by Agfa Ansco Corpora- I 
tion in its newest addition to a famous line ' 
of roll films made for amateur use— Super 
Plenachrome. In addition to greater speed, 
the makers say, the new orthochromatic film 
possesses higher color sensitivity, improved 
hrilUanee, and extreme latitude. The new 


• A totally new departure in design 
stamps this press as an outstanding im- 
provement in print flattening presses. 

• The problem of flattening prints 
has been approached from a new 
angle, and here at last is a press which 
will give service plus. 

• It is built to take plenty of abuse 
with nothing to get out of order. 

• At least two dozen prints of 11 x 
14" size or a corresponding number 
of a smaller size may be accommo- 
dated. 

• The new press is unique in con- 
struction, utilizing wood and metal, 
warping is impossible. 

• The platens are constructed of 
solid hard wood panels, encased in 
aluminum. 

• Insertion or withdrawal of prints 
is easy, as the platens are held apart 
by two springs until pressure is ap- 
plied. 

• Pressure is easily applied, merely 
by turning the handles. 

Including Eighteen Blotters 

Extra Blotters 11^4 s 14% 40c dozen 

STmuAmm 

FEINT EEYEE 
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Buys Sensational 

CAMERA! 


WRITTEN CUARANTEE 

If UitiveX does not 
live up to your highest 
expecintions, you can 
return it and we will 
refund your money 
without question or 
argument. One-year 
written guarantee 
bond irolictsyouJ 


The most amazing 
moviecamera value in 
the world — and yours 
for only iOc a day! 
The only one selling 
for less than $30 ... 
the only one using 
UniveX Cine Film 
costing only 60c a roll 
— that makes movies 
at less cost than snap- 
shots! Sturdily built i 
for a lifetime of enjoyment. Beautifully de- ! 
signed, finely-balanced, so compact it can 
easily be held in one hand. No complicated 
gadgets. Easy to operate. Sharp, clear, 
theatre-quality movies that screen up to 
34"x24". All you do is press a button! 

EfON'T DEUY! PRICES GOING UPl 

Because of rapidly advancing costs, prices may go up 
any dayl Start enjoying the thrills that come with own- 
tog a hue movie camera. Doubly enjoyable when you 
buy It for )s the price of other 8 mm. cameras end on 

1 the_‘‘.\lodero'' tfle-a-day plan. 

Mail coupon lor free illustrated 
literature giving complete details. 



OnlyS mm.Proiectorfor Less 
Than $26! Takes all 8 mm. film 
including prafessionally-made 
moviesl 15 minutes contiuuous 
projection capacity; IS other im- 
portant features. Backed by writ- 
ten guarantee. . . . $14.95 


film is protected against unsharpness due to 
halation and is provided with a special sur- 
face coating to prevent scratches in hand- 
ling. 


“Star Performer” 

N ot all ‘‘performance” photographs are 
taken m the theater. The pet-shop win- 
dow or the zoo also offer unusual opportuni- 
ties m this field, with the added advantage 



"Star Performer” 


that the ligliting is that of the sun, at least 
in many instances. When the picture “Star 
Performer” was taken, we were not the only 
ones blazing away. There were at least a 
dozen others in the vicinity all doing the 
same thing; most of them using miniature 
cameras, by the way. And no wonder, for the 
sea lion is a wonderful entertainer. 


FOR DETAILS IOc A DAY PLAN! 


I Modern Camera Exchange, Inc. I 

j 127B Sixth Avenue, (Radio City) ORDER! j 

I Dept. 33, New York City I 

I Swd FREE literatore describing DniveX movie i 
J equipment and details of liberal tOc-a-day plan. i 
I ' 

I 
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fiiDerieaoe seeded, common, sohool 
e'duc&tJOQ lu&fiient. ^od (or icee 
booklet. “ODportmutitti id PbotCHiya- 
Pdiy”. . particidan asd rsquarementa. 
AnteHcan School of Photography 
Dept. 228 -B • ' 

3601 Michis^ Ave. ChicaBO, Itl* 


• 1 ^ H CAMERA 
aUB BOOK! 
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Fellowship for Weston 

P HOTOGR.APHY in recent years has 
spread its influence into so many fields 
that one might almost call it the universal 
occupation of mankind, whether vocationally 
or avocationally. A little while ago we learn- 
ed, not altogether in surprise though with 
considerable pleasure, that Edward Weston, 
of the Pacific Coast, who is probably as fa- 
mous for his sand dunes, halved cabbages, 
and other studies in sharp texture as Stei- 
chen is in his field, has been awarded a 
Guggenheim Fellowship to make a series of 
photographic studies of the West. There’s 
something to look forward to. W'hatever 
other qualities they will contain, we can be 
sure that they will be technically perfect, 
that a large view camera will he used, that 
ail the pictures will he contact — as befits a 
member of llie F;64 Qub, that group of 
exponents of “pure photography”— and that 
everything in the picture will be sharp, clear, 
and clean-cut, both as to definition and con- 
trast. 


Flexible Tripod 

E xtreme versatility was the aim of tl 
designer in perfecting a small tripe 
nbw available called the Hex-a-Pod. Besidi 
ite me ia tabletop photography, its spec! 
obwatrofitiDai makes it u^id al» in mBkir 
i^fe^from the ife, ;ih''mw»oph4o^^h 
'1^ 




The Best Books For 
Amaleiir Photographers 

New Ways in Photography, by Jacob 
Deschin. Eminently practical from ev- 
ery point of view, this new book con- 
tains nothing of theory and nothing 
lliat the advanced amateur photogra- 
pher will not find valuable in one way 
or anodier. It coveis the whole lange 
of amateur photography, discussing 
such things as trick photography, pho- 
tomurals, retouching, infra-red, and a 
number of other sub-divisioiis that will 
not be found elsewhere in as cleai and 
concise a manner $2 90. 

Monsters & Madonnas, by William 
Motensen. This is a book of methods 
for the artist-photographer, who glories 
in producing a finished print that con- 
tains more than was recorded on the 
original negative. The book includes a 
number of beautiful photographs rang- 
ing from portraits through nudes to 
the grotesque. $4 IS. 

Practical Amateur Photography, by 

William S Dai'is. Deals with the whole 
subject from the origin and giovvtli of 
photography to the latest types and use.s 
of cameras 264 pages, illustrated. $2 40. 

Press Photography, by James C. Kin- 
kaid. .\mateur photographers may in 
some instances do well to ape the pro- 
cedure of the press photographer. This 
book tells the wliole story of the iii- 
leiesting work done by these men and 
contains many fine e.xamples of their 
woik. $3,20. 

Infra-Red Photography, by S. 0 

Fiaichngs. A treatise on the use of pho- 
tographic plates and films sensitive to 
infia-ied. E.xposure and processing are 
fully covered; formulas are given for 
.sensitizing $1 65. 

The Fundamentals of Photography, 

by C. E. K Mecs Not only tells how 
to take and finish pictuies but gives a 
solid foundation of the principles of 
jihotography. 10. 

Elementary Photography, by Neblctte, 
Bichm, and Priest. You can learn much 
of the fundanientals of photography 
from tills little book even though you 
have little or no knowledge of physics 
and chemistry. $1 15. 

Photographic Enlarging, by Franklm 
I Jordan, P. R. P. S. One of the most 
inteiesting and authentic books on en- 
larging. Its 224 pages cover every phase 
of the subject and 75 illustrations, many 
of them salon-winners, sliow the value 
of correct technique. $3.70, 

Pictorial Lighting, by William Mor- 
tensen. Complete control of lighting is 
an absolute “must" for successful pho- 
tography. This book tells clearly how to 
obtain such control. $2.15. 


Prices Quoted Include Postage 


We Can Supply Any Photographic 
Book in Print 

Scientific American 

IW West 40th Street New York City 
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Y|R. HERBERT MATTER, the fa- 
inous and widely tnueled Svvl'^ 
iiliutographer. whuse \iorl: has created 
auite a sensatiun in tins country an I 
rdjroaJ, writes; 

' After a thuroiigh-gomg experience witli 
cameras of \anous types, I ha\e come tu 
place a constantly increasing reliance on 
my trusty Rolleiiiex This camera accom- 
panies me on all my phutugraphic jaunts 
and I can candidly sat — that whether on 
pleasure or business bent, all m> recent 
work has been accomplished with the aid 
of this preci'-ely functioning and easily 
operated instrument.'’ 

RoIIeiflex and Rolleicord 
Cameras 

Perhaps you too would like to learn how 
Rolleifle.x and Rolleicord Cameras can 
simplify your photographic problems. 
Write for literature and new reduced 
prices, or send for details on our FREE 
TRI.\L OFFER 

BURLEIGH BROOKS 

incorporated 

127 West 42 Street New York 


FOTOSHOP 

CiNE FILM 

Remains the 
i Leader in the 

I lAK/iM 




i ing, in the creation of animated cartoons. 

I and in general photographic work. A lilting 
j and panoramic device is also provided. The 
j Flex-a-Pod may be lowered to a height of 
j only IJi inches or raised to IV 2 inches by 
using one extension rod, or 12 inches with 
I two. The tilting and panoramic attachment 
I may be removed and fitted on one’s regular 
j tripod. 

' Single Lens 
i Stereo-photography 

¥ E are all familiar with the trick of 
getting a stereo-photograph by shifting 
tile camera for the second exposure about 
I 2W> to 3 incJies after making the first ex- 
■ posiire, but ordinarily it is done either on a 
1 tripod or some other support, in which the 
; distance is accurately measured. However, 
! we recently learned of one man who uses 
no tripod at all, but a trained sense of the 
j correct distance to shift while holding the 
camera in his hands. After making the first 
' exposure, he extends the right leg to the 
I right, and moves his head — ^while holding the 
I camera la Contax) to his eye — approxi- 
; mately the distance called for in stereo work. 
I 

' Champion Salon 
I Exhibitor 

D EVER TIMMONS, A.R.PS., of Cosh- 
octon, Ohio, whose ‘’Fevrier,” a chloro- 
bromide. you may have had the pleasure of 
seeing at one of the photographic exhibi- 
tions. is reputed to be the world’s most ac- 
tive exhibitor. The authority for this i.s 
“Who's Who in Pictorial Photography," 
published annually in the '‘American An- 
j nual of Photography,” and the fact on 
which it is based is that during the year 
I ending July 1, 1936, Mr. Timmons had a 
; total of 364 prints on exhibition in 67 
' .American and foreign competitive salons. 
I No, Mr. Timmons is not a professional 
photographer but an enthusiastic amateur 
whose livelihood comes nut from pictures 
but from the manufacture of chemicals. 
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Bass Says: 


k lonely rancher, a millionaire yachtsman 
on a world cruise, a student "working his 
way" thru college — are all friends of the 
house of Bass — for photography somehow 
makes them alt km. 

Join this great fraternity of "tens hounds” 
by sending for Bass’s famous Bargaingram 
listing thousands of camera (still and cine] 


mSTOSCOPE 



$2-60 


f Evet-ready — instant — 
one hand operation— 
show,s time from 30 min- 
utes to 1/1000 sec. From 
F‘2 to F:22. Clear, non- 
corrosive, permanent 
scales. An excellent meter. 
Sole Leather Case 50c 

Voigtlander Superb 

Precision made — 

ks.S lens. Compur 
shutter, automatic 
film transport, k 
true 5100 value 

$67-50 

Eveteady carrying 
case . . . 5^50 

Voigtlander Bergheil 

9 X 12 cm. wilh 
/ 13.5 cm. Heliac 

I F:4. 5 lens. Compur 

/ B shutter. Russian 

leather . . . Con- 
y tatnetet and reflecting 
finder. Film adapter 
and 3 holders. Price 

$ 49-50 

ilfll \ Carrying case 54.50 

Filmarus Enlarger 

— for negatives 24 x 36 f<>ih 
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and KIN-O^LUX 


16 mm REVERSAL FILM 

For the blue ■■kies jaJ biislit sunshine of June— 
Kin-0-Lus 1 IS idejlly aJjpled. It is Inexpeitsiie 
—jet provides icsulrs liulialinituish.ihle from tliosc 
obtained on more exptnsne tilnia- Kin-0-Liij J is 
a bit faatci To eaiituic the delicate tonal stada- 
tions of iiuodn and foliutte — verdure and bonei', vie 
recornmeml Kin-Q-Lux 3— a lugli-spoed, p.iniliro- 
niatii, super-sensitive film, coiubimng— uni(|uelj — 
a lutherlo unobtainable correction tor all the lulais 
of the spectrum with a line-Krain quality generally 
associated with orthoclironiatie emulsionb 
licis Green 1 Heel 2 Lavender 3 

100 ft. S3.00 3.50 6.00 

50 ft. 2.Q0 2.50 3.50 

Prices include Scratoh-Proofins, Processing 
and lletiirn Postage 


Marks POURIZATION Plates 

(UNMOUNTED) 

eliminate nlijectionablo Kliite— unessential rctluction 
tn photography Fully aecepteti by teehnieal .iiid 
scientific cuctca for then superior perloimance and 
intrinsic quality Irteullj adapted tor use with all 
Still or movie cameras. Can be slipped on to any 
lens instantaneously. 

I9iam Orimin 31mm SOiiini almm 

$5.75 $7.75 $11.50 $12.75 $16.75 

Booklet on Request 

KIN^O-LUX, INC. 


I ducecl the photographer of “Afternoon 
Shadows” to aim his lens. He used a reflex 
cameia (nliich was ideal for the angle and 
the composition of the subject ) and gave an 
' exposure of one second at F :5.6 on medium 
j speed panchromatic film. 


Hamlet’s Ghost and the 
“C.lndid” 

T he fame — or notoriety — of the Ameri- 
can candid camera “fiend” has crossed 
the ocean to England with the recent de- 
parture from these shores of John Gielgud, 
iHio made a considerable impression in his 
role of Hamlet in a New York City the- 
I ater. In talking to his countrymen about 
New York recently, he told his London lis- 
teners that while he thought New York “a 
grand place to work” there was “one new 
j habit” which he loathed. 

“The latest fashion,” he said, “is to take 
a miniature camera to the theater and spend 
all your time taking snapshots of the per- 
formance. It got on my nerves. There were 
never fewer than four of these camera fiends 
in stalls. 

“All the time I was trying to create the 
atmosphere of ghost scenes at the beginning 
of the play I would keep hearing the click, 
click, click of cameras.” 

A sad state of affairs, indeed, but we are 
sure that by this time Mr. Gielgud must have 
discovered the “habit” of theater snapshoot- 
ing is as prevalent in England as it is in 
America and that, moreover, where the “can- 
did” cameia is concerned the whole world 
is kin. 


Enlarging Exposure 
Meter 

C onvenience and accuracy in deter- 
mining proper exposure on different 
contrasts of enlarging papers for negatives 
of varying densities is assured by a new 
exposure meter for this purpose called the 
Lios Grandoscope. Pipe-shaped in appear- 
ance, the device is furnished with an eye- 
piece at the end of a focusing tube which 
slides into a longer tube, the latter fitting 
into the “pipe” shaped end which contains 
the translucent glass screen by which the 
exposure is read. The field of the Grand- 
oscope contains a series of numbers and 
the last visible number seen is the key to 
the required exposure. 


Prices Coming Down 

R eports from two reliable sources, re- 
layed to this department, indicate that 
as the result of negotiations in Germany by 
American importers of cameras and acces- 
sories, some favorable concessions in connec- 
tion with the exchange value of the German 
mark have been made, thus enabling im- 
porters to bring the prices of imported 
cameras considerably lower. The reduction 
is said to be as high as 15 percent in some 
cases. We may, therefore, look to a general 
downward revision of camera prices all along 
the line. This will be welcome news to many 
who have felt that the piices of some of the 
liigher-priced outfits ran too high, and should 
furnish an additional stimulus to the already 
thoroughly stimulated activity of supplying 
camera hobbyists with tools to work with. 



lOS West 40th Street New York 


Legislating Miniature 
Cameras 

T he way of the candid picture hunter 
is hard. When he was few in number, 
and timid to boot, nobody gave him much 
thought. He could shoot in theaters, in 
restaurants, in the subways, and he could 
do it in such a way that no one was the 
wiser. But now he is great in number, he 
is everywhere, and he fools no one any 


CINE 

ELiCIRODREM 


DIRECT . . . CORRECT 
PERFECT 

EXPOSURE FOR MOVIES 


DIRECT READING FOR 16 FRAMES PER 
SECOND ON FllM OF ”23" SPEED 

Scat* reading shows any film speed ... any 
number of frames per second . , . exposures 
with filters , . . artificial or daylight illumina- 
tion ... exposure time in fractions of a second. 

THE MIDGET MASTER 
OF MOVIE EXPOSURE 

$27.50 

With Handy Leather Case 
SenJ for Literature 

, . PHOTO UTIUTIES, Inc. 

10 Wesf 33fd Sf. New Yorit 


Double Exposure 

¥ E admit it. It was a mistake. But what’s 
the difference? Don’t you think it’s 
good, just the same? Here’s the alibi: We 
were trying out a new 35-min miniature 
camera with a semi-automatic film-changing 
device and forgot to change the film. We had 
made a shot while walking in the park and 
the next time we used the camera it was to 
photograph a ballet dancer. “Mirage” was 
the result. 
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3'^ sk EXPOSURE 

4'5 ^ piB METER 

the ino^t modern 
- X/ 3 »TH optical expo‘-ure 
" M p y H meter, became it 
1 1 overcnme the 

necesiit) nt thee\c 
le£l IB having to adapt it- 
22 ^ 

t *J IB interior. 

™ e.xpnsure at a 
glance' It is unobtrusuc in ii.^e' 

The nearer of glasse.s need not take 
his glas'^es oh’ to take a reaihns. 

At \ui‘r dcalcis 

Price with case $2.15 

MICO FILTERS 

will improve 

your pictures ! ^ 

Round Filters [ if 

made of finest J Jf \ 

optical, DYED || ||.| 

IXTHEMASS 11 ii 

GLASS (no feWi Mm 

gelatine filters! MS 

spectroscopical- 

lutely stable, unaf- 

fected by moisture, w 

heat or exposure to ^ 
sunlight 

Yellow and Green fllteis m three den-sities 
Light No 1; medium Xo. 2. dark Xo, 3. 
Moderatelj jn iced 


Size 2" mm 31 mm 33 mm 

Y'elloii or Green $l,lw $1.2‘i $1 lul 

Orange, Red or Blue $1.9' $2 tin $3.50 

Adj Filter Holders $1.15 $1.2' $1 3'i 

Other filter sizes aiailable 

MIMOSA AMERICAN CORP. 

48S Fifth .4>e. New York, N. t. 



Isueaa I 

photography 


Have fun! Make money! 

in PHOTOGRAPHY 

Become a I'OlDIBRt'IAL XEU s 
.tDVERTISIXn. PUHTU.'ilT i.i 
MUTIOX PlOTriiE I'HOTOGRA- 
PHKR Womiiiitul opportumliea fur 
a monei’-m.iking career. FaicmaUns 
liobhj We gue you mJiudual. prac- 
tical traimne Personal Atteniiiince 
or Home .study courses 2rtti ye.tr 
Write for Free Booklet 

HEW YORK INSTITUTE OF 
PHOTOGRAPHY 

10 West 33 St. (Dept. 134j N. Y. 


longer. Also, he sometimes turns out pic- J 
tures that are much too candid to suit the ! 
subjects themselves. So his wings are be- ; 
ing considerably clipped on all sides. Two j 
I such clippings are reported by Lcica ! 
Photography, one being a campaign by ! 
movie star- and prominent people in I 
Hollywood to bar miniature cameras from j 
j the resorts and amusement places they fie - 1 
j quent because of the often unflattering re- 
j suits of the pictures produced and pub- 
I lished, and the other a move in the State 
i of Missouri lo enact a statute requiring the 
I licensing of miniature cameras. i 

I While disapproving of these moves as 
j being practically "a ban on the freedom 
I of speech,” Leica Photograph) adds, how- 
j ever, that "the resentment of famous movie 
I stars or other prominent people is justified 
in some cases, for publication of certain , 
candid pictures would be injurious to | 
them.” [ 

"Our friends,” the magazine continues, j 
"will even take offense at our actions if we 
ccintiniially thrust cameras unexpectedly 
into their laces and later ‘proudly’ present 
them with pictures which, lo phrase it 
mildly, are unflattering. On many occasions 
it may be wise for candid photographers to 
use discretion in displaying or publishing 
some of their candid pictures.” 

Picture Market 

I F you are interested in making some 
money with your camera, a new market 
i has recently opened that will consider your 
products if you will take the trouble to offer | 
1 them. It is The Salon Photographique, 1619 
Broadway, New A'ork City, and Miss Gladys 
Hutchins is the one to write to. Miss Hut- 
1 1 chins announces she has started this Salon 
‘ j to act "as the authorized representative of j 
I photographers in every classification of still j 
' i photography” and that her "compensation [ 
r i will be on a commission ba^is.” i 




Paper-Wrinkling 

Distortions 


1 Off JlitToscupei, liinufulars, SluU’ 

I Aiiil Buies, DraiiinR Sets, Camer.is, Surveying 
V/Xik/Al JleJical ami Seieutilic Iiiatrumeiiis, TchjI- 
Marine Equipment. -Vrt Objects HiRliest priies paid day 
shipment receiied. Bat!,laitiiin guaranteed or shipment 
promptly relumed 

ELMAN’S, 2300 -SA Van Buren, Chicago, Illinois 


j A NEW method of creating caricature | 

I IX effects under the enlarger was recently | 
described in The New York If orld-Tele- i 
gram by Mario Scacheri. staff photographer, j 
.\fter discussing the more familiar method i 
of tilting the easel vertically and horizon- i 
tally, Mr, Scacheri describes paper-wrink- 
ling or buckling; 

‘‘Find an old print that you do not value.” j 
I he writes, “and work with the plain white, ; 
j reverse side. Tack the upper corners to a 
board. Then turn on the light in the en- j 
larger and push some bulges into the paper, j 
Experiment until these bulges come w’here j 
they do the most good. They can he straight j 
across, or slanting, but they should lengthen j 
j the nose, give a pinhead effect to the cran- ! 
i ium, or paint the lily in some other inter- 
esting way. The higher the bulge the greater 
' the distortion, and also the greater difficulty 
; in printing. 

“When you have the right effect, substi- 
tute a sheet of bromide paper for the blank. 
Turn on the red light of the enlarger, buckle 
up the paper as desired, and hold the bulges j 
in place with thumb tacks along the edges. 
You have already got your focus, at full j 
opening, while monkeying with the blank 
paper. Close the lens down to F :11, and give i 
twice as much time as you would if you 1 







wilh aiMERAand SPEAR 

Don ’t fail to send for this thrilling book by Sasha 
A. Siemel, world-famed hunter and explorer. It is 
packed full of jungle-life photographs Graflexed 
by the author. 31 pages of adventure! It’s FREE' 
Write for it today. Paste coupon on penny post 
card, if you wish. Folmer Grailex Corporation, 
Dept. SA-ii, Rochester, N. Y., U. S. A. 

FOU^R'GRA'FLFx’cORPORATioN"" 

DEPT. SA-II, ROCHESTER, X Y , G S A 

Please send ro me a f'^ee capv of Sasha A Siemel’s new book» 

“Cap:u:mg tnejungle wirh Caines’,* aid Spear" No obligacson 

N.vme 

.Address 

City St.vte 



j j You’ll find pleasure and profit in studying 
' H / / nature with a camera. Hundreds of fine 
' fl // camera bargains await you in this 
large catalog. Cameras,Unses»en* 
^/larger*, supplies, etc, at money 
saving prices, wnlc for copy now. 


BURKE & JAMES, Inc, < 

223 W Madison St • Chicago, Illmou 


“Make Money With Your Camera” 

PHOTO-M.4RKET$ 

This 112-p.'ige book tells what to 
“shoot,” how and where. Gives di- 
rections for submitting photographs 
to magazines. Lists 1823 markets 
for photographs, together with the 
types most suitable for each. 

Sii'tli Edition — Revised — Up-T o-Date 

50 Cents, Postpaid 

Scientific American 

7 ,24 West 40lh street New York City 


WMle Tiiey Iziist 

Some real specials on new 
cameras sold subject lo 
our 10 days trial basis. j 

2 L 4 X 3 L 4 "Wirgin w. F6.3 
lens Yario S 9.95 

2^4 X 3^4 Wirgin w. F4.5 
lens Compur 22.50 

2^,4 X 3]i Wirgin w. F3.8 
lens Compur 29.50 

2*4 X 3*4 Wirgin w. F3,8 
lens Rapid Compur 32.50 
6 *'i; X 9 cm. Venus w. Zeiss 
F4.5 Compur 42.50 

9 X 12 cm. Baida w. Zeiss 
F4.5 Compur . 44.50 

9 X 12 cm. Bergheil w. 

Heliar F4.5 Compur 55.00 

10 X 15 cm. Bergheil w. Sko- 
par F4.S Compur . 59,50 

3x4 cm. Baldi w. F3.5 
Compur 28.50 

3x4 cm. Gewirette w. F2 
Compur 49.50 

Many other bargains 

ABE 

EXCMAMGE, me. 

“The House aj Photographic Values” 

120 Fulton Street, New York 
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TODAY is yesterday’s tomorrow. Has it 
added anything to your life? Have you 
moved forward in thought as well as in 
time? Those who wait for today’s events 
to give them the cue as to what to do, will 
find themselves lagging behind. The present 
IS only a pedestal for progressive men 
and women to stand upon to see beyond, 
to look ahead to the great tomorrow. All 
about you are only the evidences of what 
has been done. They are now history — of 
the past. Can you visualize the tomorrow, 
next week or a year from now? If you can- 
not, you are a slave of the present, and 
marked for a life of uneventful monoton- 
ous routine. 

This FREE book will give you 
a new view of Life 

YOU CAN possess the imagination, the cteative 
thought and fat-reaching vision that has produced 
some of the wotld'a most dynamic characters. Be- 
hind every new development, act of progress or 
success was a silent thought— a creative idea. Thou- 
sands today, in the privacy of their homes, un- 
tnown, unheralded ate using secret principles for 
stimulating the creative, unused fuculties of mind. 
From their thoughts will come the new industries, 
finance, business and civilization of tomorrow. 
SHARE THEIR SECRET of accomplishment by 
writing your request for this book to the Rosiau- 
cians. Therein will be explained how you too may 
acquire these teachings which can mean so much to 
you in the new tomorrow. Address: Scribe C. E, Z. 

□Lrosicrucians 


lAMORCl 

SAN JOSE CALIFORNIA 

(The Rosicruciaiu are NOT a religions organization.) 



Fully atrreilited. Prepares (or college or business. 
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solution is kept in wooden tubs used for the 
treatment and is too dilute to barm or dis- 
color the crate or baskets containing the 
cherries. 

The legal requirements are that the max- 
imum amount of arsenic on fruit shall be 
less than 0.010 grains of arsenic tnoxide 
per pound of fruit, not more than 0.018 
grains of lead per pound, and less than 
0.010 grains of fluorine per pound. Cherries 
ordinarily fall below these limits but the 
washing process suggested above brings 
them well within legal requirements with- 
out injury. — D, H. K. 


True Human Flight 

T he Italian Government has offered a 
prize of 5000 dollars to the man who 
first succeeds in making a flight with the 
unaided power of his muscles over a two- 
kilometer closed course and who reaches 
an altitude of 15 feet during the flight. 
The Germans have also offered a prize, 
written some excellent rules, published some 
scientific memoirs, and made accuiate pre- 
liminary tests of a purely laboratoiy char- 
acter. An American citizen, Enea Bossi, a 
member of the Budd Manufacturing Com- 
pany, has gone ahead in more direct fashion 



Above: Interior of the foot-propelled 
aircraft, showing pedals and controls. 
Below: A view of the glider on one of 
its trial flights held in Milan, Italy 


and built a glider, propelled by two chain 
driven airscrews. With this man-powered 
glider a flight of % of a mile has been 
achieved in Milan, Italy. 

Mr. Bossi holds the second pilot’s li- 
cense issued in Italy, and has had vast ex- 
perience in the construction of aircraft of 
various types, particularly those using 
stainless steel. Accordingly, while he re- 
gards this latest venture purely as a hobby, 
he has developed this novel machine in the 
most approved engineering style. 

First he towed a light primary glider be- 
hind a bicycle, and made seven consecutive 
tests for a distance of about 1400 feet each. 
Some help was given to the cyclist and 
to the glider at the start; the glider took 
off and flew several times for distances of 
between 150 and 300 feet. This gave Mr. 
Bossi the assurance that with a better 
streamlined glider, with a little more wing 
area, flight could have been continuously 
maintained. 

His next test consisted of removing the 
chain from a bicycle and equipping it with 
a propeller 6 V 2 feet in diameter, rotated by 
means of gear and chains through the usual 
pedaling system. With this propeller Mi. 
Bossi obtained the truly remarkable speed 
(on the ground, of course) of 25y2 miles 
an hour, for a distance of one kilometer. 

In a third test, Mr. Bossi was towed on 
a bicycle behind an automobile, with a 
spiing scale in the rubber cord towing line. 
This indicated that at 21.8 miles an hour, 
a pull of 16 pounds and a horsepower of 
.92 were necessaiy. 

This preliminary scientific work taught 
Mr. Bossi a great deal. He deduced that the 
average man could deliver enough power 
to the airscrew to poll a glider through the 
air at about 20 miles an hour and that the 
gyioscopic effect of the large propeller was 
very troublesome, so that two airscrews ro- 
tating in opposite directions should be used. 
In general he established sufficient data for 
his final design. The propeller was designed 
with particular care, with the blade system- 
atically varied from hub to tip. The maxi- 
mum puli of the airscrew at rest was 19.8 
pounds— dining a continuous man-effort of 
10 minutes the pull was 13.2 pounds. It was 
found that the most efficient pedaling speed 
was 60 revolutions per minute, allowing 
the screws to turn up 170 r.p.ni. 

The inteiior of the streamlined cabin of 
the glider, with the pedaling and chain 
and gear arrangements, is shown in one of 
our photographs. Another photograph in- 
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Jicates the general appearance of the bi- 
cycle glider in flight. 

Mr. Bossi has kindly given us the follow- 
ing main dimensions of his design: Wing 
spread, 51 feet; length, 20.2 feet; height, 
6.6 feet; total wing surface, 215 square feet; 
airfoil, N.A.C.A. 0012; propeller diameter. 
6.4 feet; number of propellers, 2; number 
of revolutions in flight at maximum short 
effort, 200; number of revolutions at nor- 
mal effort in flight, 170; weight empty. 
198 pounds; weight of pilot, 172 pounds; 
total weight. 370 pounds. 

It is rather hard to gain speed from a 
dead start before the airscrews have bitten 
into the air, so to speak, and in all proba- 
bility a landing wheel will be provided in 
the future to be connected at will with the 
pedaling system. Another possible develop- 
ment is to allow the airscrew under favor- 
able conditions to wind up a shock cord, 
thus storing energy for subsequent use. 

At present, of course, the craft is only a 
scientific curiosity. But we must remember 
one thing. A skilled glider pilot can. using 
thermal currents, stay up almost indefinitely 
and fly cross-countiy for a distance of, say. 
150 miles. Imagine such a pilot being able 
lu keep going with his pedals when the 
thermal currents or other up-gmsts give 
out temporarily. Obviously he will then he 
able to keep going much more readily and 
also determine his direction much better 
than when he has to rely on his skill and 
favorable air currents alone. 

What an absolutely fascinating sport is 
just in the offing! — A. K. 

Radio Laboratories in 
Flight 

T he great airlines aie making constant 
experiments with aircraft radio, and 
are converting their ships into veritable 
laboratories. Thus in one of our photographs 
two radio technicians of United Air Lines 
are shown at work in a passenger cabin 
in which upholstered chairs have been re- 
placed by a test stand with delicate record- 
ing devices. The flying laboratory is 
equipped with a number of special measur- 
ing instruments to record electrical charges 
of clouds through which the plane will fly 
on test flights. A new type of de-icing equip- 
ment will eliminate possible ice static. Four 
special anti-static antennas have been de- 
veloped by United and will be subjected 
to rigorous investigation. They include the 
devipe mnnnted on ton of 


Above: Equipment in the flying ra- 
dio laboratory. Below: Two of the 
four types of experimental aerials 



the fuselage (as shown m another photo- 
giaph I ; the ring type projecting from the 
nose of the fuselage; a rotatable ring un- 
der the belly of the ship ; and a fourth type 
installed inside the fuselage. The thin shafts 
projecting downward from the nose and 
from the side are “lightning rods,” de- 
signed to discharge static collected by the 
metal skin of the transport. Nothing is so 
important from a safety point of view as 
these experiments in aircraft radio. — A. K. 


A Wealth of Aviation 
Literature 

N o member of the public who seeks ac- 
curate but interesting information on 
modern aviation need complain to-day. It 
is a pleasure to see the authentic, fascin- 
ating, beautifully illustrated books that have 
recently come off the press. We have three 
books particularly in mind, each excellent 
in its kind. 

“Once to Every Pilot,” by Captain Frank 
Hawks, is written by a famous aviator, 
who has himself experienced many adven- 
tures, knows fliying from every possible 
angle, and is a “pal" of everyone of note 
..in the. brilliant and friendly band of adven- 



THE 

SOUL 

OF A 

WIRE 

ROPE 


Take two pieces of wire 
rope, identical in grade and appearance. 
One will far outlast the other because it 
contains a great “intangible something” 
— an element that cannot be stated in 
metallurgical or mechanical terms. It is 
the “soul” of the rope. 


It originated with the found- 
ers of the Broderick & Bascom Rope Co., 
sixty-one years ago. They instilled it into 
their descendantSj their engineers, the 
entire staff and mechanical force. 


Today that “intangible 
something” is the soul of every rope this 
company manufactures. It made Yellow 
Strand a super-rope, famous wherever 
wire rope is used— mines, construction, 
road building, excavation, factories. 

“Flex-Set” Preformed Yel- 
low Strand is this same super-rope with 
the wires and strands shaped during 
j manufacture to the helical form they oc- 
i, cupy permanently. Preforming makes the 
rope limp and tractable, practically pre- 
broken in, easy to handle and install, re- 
markably resistant to kinking and fatigue, 
longer lived under severe conditions. 
Thus, mechanical ingenuity has been 
combined with this invaluable element to 
make a great wire rope greater. 

I Every user of wire rope is 

invited to form an intimate acquaintance 
with “Flex-Set" Preformed Yellow 
I Strand, and learn how to keep his costs 
I down. 
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The New Science 
and the 
Old Religion 

By Thornwell J.\cobs 
Lift D., LL D. 

The president of Oglethorpe Uni- 
versity, of Atlanta, presents in this 
work a 517-page, illustrated survey 
of cosmology, evolution, human 
origins and an orientation regard- 
ing the meaning and nature of Rfe, 
in an attempt to find a formula that 
will make it possible for the reader 
"to keep his faith without stultify- 
ing his judgment,” The book leans 
heavily in the direction of religion 
but not fundamentalism, and should 
be acceptable to those who believe 
there is no opposition between re- 
ligion and science, and who cher- 
ish religion.— 13.95 postpaid. 

Send orders to 
SCIENTIFIC AMERICAN 
M W. 4Wi St. New York City 


turous pilots. In Captain Hawks’ entrancing 
book we meet them all, and at the most 
hazardous instants of their lives. Eddie 
Allen, the test pilot, ‘lands on a cloud” and 
brings a new ship to earth after the most 
trying maneuvers. Jimmie Mattern, flying 
’round the world, is lost flying the Atlantic, 
gobbled up in Siberia— apparently— and it 
is many weeks before the world finds him. 
Casey Jones relates how be almost lost 
Gene Timney when flying to the famous 
Dempsey-Tunney fight. Rickenbacker, Jim- 
my Doolittle, George Vaughn, and many 
others . . . we meet them all within the 
covers of one beautiful volume. It is all 
very well to say that flying should now he 
a matter of cold efficiency; these stories 
still thrill us. 

“Your Wings,” by Assen Jordanoff, com- 
bines perfect illustrations by Frank Carl- 
son, and tabloid simplicity with real ac- 
curacy in imparling the elements of flying, 
tlie ai't of aerobatics, the fundamental 
principles of navigation, the elements of 
meteorology, and so on. Here is an abso- 
lutely painless yet reliable method of grasp- 
ing the fundamentals of flying. 

Last but nut least is “The Wonder Book 
of the Air,” by C. B. Allen, Aviation Editor 
of The New York Herald Tribune, and 
Lauren D. Lyman of The New York Times. 
These men have seen everything, known 
everybody in aviation. They have produc.ed 
an admirable popular semi-historical, semi- 
informative hook on aviation. Early His- 
tory, Flights Round the World, Why an 
Airplane Flies, In the Pilot’s Cabin, Fly- 
ing Phraseology, and Sky Slang, are the 
names of representative chapters. A splen- 
did treat for any boy keen on aviation from 
the age of 12 to 12.— A. K. 


FOOD 

TIGHT lunches served on com- 
"mercial airplanes might seem to 
he a small item. However, the food 
bill of 11 commercial airlines that 
serve meals on planes was close to 
half a million dollars in 1936. 


American and British 
Aircraft Annuals 

As it so happened, we received on the 
ii same day the Aircraft Year Book for 
1937 of the Aeronautical Chamber of Com- 
merce of America, and the Air Annual of 
the British Empire for 1937. For any one 
who wishes to obtain a comprehensive view 
of the marvelous strides being made by 
aviation, nothing better than either of these 
two publications can be found. Even the 
man professionally interested in aircraft de- 
velopment and constantly following techni- 
cal publications in this field will find much 
to instruct and even to amaze him. For the 
layman they may be as thrilling as a best 
seller. 

An adequate review of these books is al- 
most impossible with the space at our dis- 
posal. The British Annual will probably 
have more reward for one seeking novelty, 
since the advances of less familiar foreign 
practice are recorded. Thus in the United 
Slates the Goodrich Overshoes, which move 
out under pressure and force ice from the 
wings, have become so familiar that we can 
scarcely eonceive of any other device that 
would do the job. But the British have quite 


another method. Their plan is to force 
ethylene glycol slowly through leather strips 
extending along the leading edges of the 
wings. This depresses the freezing point of 
the super-cooled moisture striking the sur- 
face and prevents solidification. 

Another point of difference lies in the 
policies adopted in the procurement of new 
designs. In the United States, constructors 
who wish to obtain contracts for military 
aircraft must build prototypes entirely at 
their own risk and expense, and take their 
chances in a competition. Under stress of 
the re-armament program, the British Air 
Ministry now has adopted the policy of 
ordering aircraft “off the drawing board.” 
In the past the policy has been to go 
through the sequence of mock-up, experi- 
mental prototype, a development contract, 
and finally the production contract, a proc- 
ess which took anything tip to four years. 
“Off the drawing board,” the development 
of a new service type may take only a little 
over a year. Not only would the adoption 
of a similar policy in the United States be 
infinitely fairer to constructors, but it would 
help us to keep ahead of foreign develop- 
ments in fighting planes. Such a happy re- 
sult might more than compensate for the 
possible waste in ordering a ship or two 
that might prove to be failures. 

There is another tendency in Air Minis- 
try work which we might well reflect upon. 
Our policy is to check everything, particu- 
larly stress calculations, in the various 
hureaiis— Navy Bureau of Aeronautics, 
Materiel Division of the Army Air Corps, 
Air Commerce Bureau of the Department 
of Commerce. The aircraft designer and con- 
structor is, of course, a child in knowledge 
and skill compared with the officials! The 
British are adopting a far more reasonable 
attitude. While the Air Ministry still re- 
serves the right to check the strength and 
safely of aircraft, the manufacturer assumes 
a far greater burden of responsibility. This 
is precisely as it should be. The less an 
industry is kept in swaddling clothes, the 
more rapid will be its progress. We do not 
remember that government bureaus helped 
the American automobile to its present won- 
derful stage of development!— .4. K. 


Aerobatic Competition 

T o revive and intensify public interest 
in air racing, the St. Louis Air Race 
Association recently held, among other 
events, an “Aerobatic Competition” under 
the sanction of the National Aeronautic As- 
sociation. Such contests have often been 
held in Europe, but are new to the United 
Stales. The rules of the competition take a 
little understanding. There was an elimin- 
ation and a final contest, each of ten min- 
utes’ duration. 

For each maneuver there was allotted a 
coefficient of difficulty, from 1 to 10; and a 
proficiency rating from 0 to 5. Thus an out- 
side loop had a coefficient of difficulty of 4, 
and if the judges gave a perfect rating, 
the contestant would have scored 20. The 
judges’ ratings were averaged for each 
stunt executed. The judges included such 
authorities as Jimmy Doolittle and A1 
Williams, and since the stunts were execut- 
ed at less than 1500 feet above the ground, 
there was no difficulty in scoring. 

We did not know that there were 84 
different stunts in existence, but there are. 
A spin is so easy that it only has a coefficient 
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FLYING-ON-EDGE 

Two daring aerobatic maneuvers de- 
scribed in the accompanying note 


uf difficulty of 1. A loop is such child’s play 
that it only rates a coefficient of difficulty 
of 1. The same low or slightly higher rat- 
ings apply to a variety of stunts which once 
upon a time were considered marvels of 
the flying art. What then do these airmen 
now consider difficult? The double loop 
shown in the sketch does rate 10, The pilot 
enters into an outside loop in an inverted 
position, performs an outside loop, then 
rolls his machine over and makes another 
outside loop lower down, and finally comes 
out in horizontal flight. If asked to perform 
this maneuver, we would give it a coefficient 
of difficulty not of 10, but of ten thousand! 
“Flying on edge” lates just 4; another 
name for this is “vertically banked flying.” 
There were also Immelman turns, flick half 
rolls, inverted spins; vertical 8’s of inverted 
position, and so on. 

What is the effect on the public of such 
stunting done comparatively near the 
ground? They get a thrill while the pei- 
formance lasts. Afterwards their feeling of 
safety in the air is apparently increased. 
Inquiring Reporter Swanee Taylor, at one of 
the air races, investigated this very point. 
k colored man told him: “Why, after see- 
ing them stunts, a trolley car would be no 
safer to me than an airplane.” — A. K. 

No More Landing 
Gears? 

¥ E have had occasion to report in these 
columns the “belly” landings made by 
Beechcraft planes, with retracted landing 
gear. [February, 1937, page 108. Ed.] Such 
landings were either a matter of sheer nec- 
essity or in the nature of a stunt. Now ru- 
mors reach us, from well informed sources, 
that somewhere in the Middle West, “belly” 
landings, on ships without any landing 
gear, are being made successfully, time and 
time again. The fuselages of the airplanes 
used in these experiments are themselves 
jaoi!hl£il..-w!lb Kbr.pV.aWbinor pIpmPTita nn 


their undersides. On the field where the ex- 
periments are being carried on, a movable 
track is shifted around by a powerful trac- 
tor. The movable track is designed some- 
what on the principle of the escalator, and 
planes are shot off the track as if catapulted. 
On alighting, they move against the motion 
of the track and are brought to rest in a 
very short distance. 

If these experiments demonstrate full 
practicability, we may see the landing gear 
disappear completely. After all, the engi- 
neers go to great pains to design retractable 
gears, with additional complexity and 
weight, and these gears are used for only 
a small fraction of the flying time. What a 
step forward it would be in performance or 
at least in gieater payload if they could be 
dispensed with completely. — A. K. 


El.astic Umbrella 

A new umbrella with a replaceable cov- 
er offers new convenience to travelers 
and shoppers. A telescopic frame in wliicli 
both the ribs and the handle telescope is 
covered by an elastic cover made from latex. 
This cover is highly elastic and can be at- 
tached to the frame readily by hooks fas- 
tened to a fabric tape around its edge. Tlie 
tape not only serves as a means for attach- 
ing the cover to the frame, but at the same 
time holds the opened ribs in position. The 
umbrella folds into small compass and, by 
an ingenious arrangement of telescoping 
the ribs, opens to full size with no more 
effort on the part of the user than that re- 
quired to open an ordinary fabric umbrella. 
-D. H. K. 

Not Necessary to Stop 
Reading to Rest Eyes 



R ead when, where, and how you like. 

but insist on sufficient illumination, use 
glasses if glasses are necessary, and have a 
periodic eye examination every two or three 
years. This is the fundamental principle for 
the care of the eyes, declares Dr. Theodore 
L. Terry, instructor in ophthalmology at tlie 
Harvard Medical School. 

Do not try to save your vision by avoiding 
reading, sewing, or the movies, he advised, 
because eyes do not wear out. It is disease, 
lie declared, tliat destroys vision , — Science 
Service. 


Comfort for Alligators 
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H undreds of miles of electric soil- 
heating cable have been buried in the 
ground for such ordinary agricultural pur- 
poses as supplying heat for hot beds, cold 
frames, propagating benches, germinators, 
and other horticultural applications. Now, 
in the Brookfield Zoo at Chicago, 600 feet of 
the cable is being used to warm the feet of 
alligators and tiutles. 

Zoo Director Edward Bean noticed that 
the reptiles were sluggish during the cold 
weather, even though the thermometers in- 
dicated comfortable room temperatures. The 
’gators and turtles moved so slowly they 
hardly seemed alive; they did not care to 
eat; they avoided the sand in the reptile 
house. Director Bean found that the sand 
was loo cold for comfort, so far as the rep- 
tiles were concerned. He then installed 600 
feet of General Electric soil-heating cable, 
and thereupon the inhabitants of the reptile 
house resumed normal activities. 

rnKlo bail 


Ten Million 
STORY 
PLOTS 


all alfierent— can ba built with tha alil 
ol PLOT GENIE Endorsed by editoia 
WideL? used by successlul authors and 
Motion Picture Studios. Equally valu- 
able to the professional or new lyrlfer 
Betails free. Write for Circular 307 
THE PLOT GENIE 
1541 No. Western, Hollywood, CalH. 


BURIED IREASOREI 

Find iF with the New 

GOLDAK RADIOSCOPI 



Money Back Guarantee! Loc- 
ates any metal including gold 
and silver even if sealed in 
glass. Most advanced scientific 
design, based on original Radio 
Balance invented by Chilson. 
Write world’s largest manu- 
facturer of successful mineral 
locators for interesting infer, 
mation. 


THE GOLDAK CO. 

1 03 1 S . Broadway, 0 o pL S A. 
Los Anpales, Calif. 
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—learn what you 
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of Invention” Blank 
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Registered Patent Attorneys 
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liie Inventor” and your "Record of Invention" fotm, 
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I SELL PATENTS 


If you wish to add New Products to your line, 
or have a good Patent to sell, write me— 


CHARLES A. SCOTT 
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Air Conditioning 

By J. A. Moyer and R. U. Fmz 
Here for the first time in one 
volume is a cumplete treatise. 
The first half of the book cov- 
ers theoretical fundamentals and 
discusses such phases of air con- 
ditioning as air filtration, refrig- 
eration, humidity control, and so 
on. The second half gives a 
thorough study of design re- 
quirements, including such fea- 
tures as examples of typical air 
conditioning designs with the 
necessary calculations for the- 
aters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent ad- 
vances in household, office build- 
ing, railroad train, and theater 
applications.— ?4.20 postpaid. 

For sale by 
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numerous unexpected applications. Aquaria 
and hly ponds containing delicate tropical 
fish or rare plants that cannot withstand 
chilled water have been protected with 
lengths of the cable. Floors in buildings are 
being kept warm and dry with it. Other in- 
staUations of such cable are supplying low 
heat to liquid products in pipe lines. Indus- 
trial applications have included immersion 
heating for miscellaneous storage, treating, 
and manufacturing processes in such varied 
places as glass, chemical, and soap factories. 
Poultry brooders are being kept warm with 
the cable, thermostatically controlled ; down- 
spouts and gutters of homes and other build- 
ings are kept from being ice-clogged. 


time ago and circulated in Australia and 
which had the unusual fault of containing 
4 percent too much silver.— ^ustra/mii 
Press Bureau. 


Titanium Makes Paper 
Opaque 

ECAUSE its index of refraction is much 
higher than that of the vehicle of print- 
ing ink, titanium oxide added in small 
amounts to paper makes even thin papers 
opaque and prevents printed matter from 
showing through from the other side. In 
this respect titanium pigments are superior 
to others used in sizing and finishing paper 
stock. The opacity of a 16-pound rag-con- 
tent paper is increased from 74 percent to 
86 percent by the addition of 3.8 percent 
titanium oxide. This difierence is especially 
important in making papers for modern 
hooks of 1000 pages or more to be bound in 
a single volume, since without this added 
opacity reading is extremely difficult.— 
D. H. K. 


Motor Car Inside a 
'Water Main 

A new water pipe ISVa miles long re- 
cently built by the Los Angeles Bureau 
of Water Works & Supply was an incentive 
to devise a better means of inspecting the 
interior of water mains. This particular main 
is 36 inches in diameter which would offer 
no serious problem as a limiting dimension 
in the design of a motor-propelled vehicle 
suitable for carrying an inspector and equip- 
ment. Requirements were made more diffi- 
cult, however, by valves 20 inches in di- 
ameter and the necessity for taking the ve- 
hicle into or out of the pipe through 11- by 
18-inch elliptical manholes. In addition to 
conveying inspectors tlirough the line, a 
major function of the equipment is to test 
the enamel with which the inside of the pipe 
is coated and to treat the “holidays” or 
small defects in this coating such as are 
found by the usual high-voltage brush test. 

These several requirements have been met 
by a vehicle wliich is used even on grades up 
to 8 or 10 percent, sometimes pulling two 
trailers with a total of three men. The con- 
veyance has traveled 20 miles per hour on 
level ground and once the writei attained 


Testing Machine 

Defeats Coiners 

COUNTERFEITERS’ Enemy No. 1, the 
VJ invention of a Sydney, Australia, en- 
gineer, R. J. Lyttle, is now at work for the 
first time. It has been installed at the Com- 
monwealth Bank, where it is handling 1000 
coins every minutes, counting them, 
bagging them, and decisively and unfail- 
ingly rejecting “duds.” 

Lyttle has received inquiries from banks 
all over the world about his machine which 
electrically analyses every coin it handles 
and compares it with a master coin. So ac- 
curately does it work that it even rejects 
shillings which were made in China some 


Above: The inspection motor car in- 
side a 36-inch water main. Below; 
The car ready for an inspection trip 
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a speed of 15 miles per lioiir while backing 
inside the pipe line. It can be used for in- 
spection and for conveying materials used 
m patching or placing enamel. 

Essentially the motor car is composed of 
three paits: a battery box, a light- and a left- 
wheel unit. The battery box serves as a 
chassis to which the other units are attach- 
ed. Two 150-ampere-hour, six-volt storage 
batteries are used, connected in series, and 
mounted one above the other. Braking is 
accomplished by means of a fiber shoe which 
may he pressed against the tire of the right 
wheel by a hand lever. On the left wheel unit 
a starter-generator, such as is used with au- 
tomobile engines, is coupled to the single 
driving wheel by chain and sprocket. The 
motor can be reversed by shifting the brush 
ring. The staiter button is operated by the 
right foot and a spring clip on the end of a 
flexible lead permits the motor to he oper- 
ated at voltages ranging from six to 12 in 
two-volt stages. 

Potential for the brushes is supplied by 
an induction coil (from a model T Ford) 
mounted on the side of the battery box. The 
brushes subject the enamel to a potential of 
about 10,000 volts. As the carriage moves 
forward at two or three miles per hour, the 
entire periphery of the pipe continuously is 
swept by this high potential. The enamel, 
with its normal thickness of 0.010 inch, 
withstands this voltage if there are no flaws. 
The slightest opening, however, causes a 
visible and audible spaik as the brush pass- 
es. When exactly located, the spot is cover- 
ed with enamel by the man in the trailer. 
—Howard Wait in Engineering Neivs-Rec- 
ord. 

Fertilizing Fish Ponds 

B y adding fertilizer to fish ponds to pro- 
mote the growth of vegetation upon 
which the fish feed, the Czechoslovakian 
government has been able to increase the 
yield of fish. Approximately a ton of mixed 
fertilizer and lime is used per ton of fish 
produced. Both chemical fertilizers and 
barnyard manures are finding markets for 
tliis purpose. — I). H. K. 

Mechanical Monsters 
Tamed By Rubber 

T aming of machinery that frazzles tlie 
nerves of employees and threatens to 
crack the buildings in which it is located, 
is the latest victory of engineers, whose 
perfection of rubber suspensions for heavy 
factory units is opening an era of freedom 
from vibration and noise. 

According to J. D. Tew, president of The 
B. F. Goodrich Company, whose engineers 
developed vibro-insulators — shown on this 
page — as a means of easing nervous strain 
and fatigue of employees working in build- 
ings containing heavy machines in the 
Goodrich plant, rubber mountings are now 
being adapted to solve similar problems in 
nearly every industrial establishment. 

“Fatigue studies showed a great reduc- 
tion in nervous strain on employees tend- 
ing the units after vibro-insulators were in- 
stalled on seven machines weighing a total 
of 238 tons,” declared Mr. Tew. “The range 
of this latest improvement will soon be ex- 
tended when four machines weighing a total 
of 100 tons are equipped with rubber mount- 
higs. 



Standard types of rubber mountings 
designed to be used to reduce the des- 
tructive vibration of heavy machinery 


positions for mountings for automobile en- 
gines and small motors to banish vibration.” 
Mr. Tew said, “our engineers decided to try 
suspending in rubber one of the heavy fac- 
tory machines. An 80-ton rubber masticator 
in the company’s Akron plant was mounted 
in rubber and transmitted vibration was 
virtually eliminated, ending the threat that 
the pounding of the machine would open a 
crack in the building in which it was lo- 
cated.” 

Artificial R.a.dioactive 
Material 

T he possibility of applying artificial 
radioactive elements to biologic re- 
search and radiation therapy has aroused 
much interest. Some investigators have 
prophesied that artificial radioactive ele- 
ments may eventually replace radium and 
radon for certain types of therapy. 

M. and Mme. Joliot, son-in-law and 
daughter of the late famous Mme. Curie, 
were awarded the Nobel Prize (1934) for 
their discovery of artificial radioactivity. 
They bombarded boron with alpha rays, 
making a substance called radio-nitrogen, 
which gave off radiation resembling the 
radiation from radium. The life of the 
product, which is about 14 minutes, is in- 
significant compared with the life of ra- 
dium. Other investigators in many parts of 
the world have followed this line of research. 
For the bombarding medium some have 
used the neutron, the electrically iincliarged 
elementary particle possessing nearly the 
same mass as the hydrogen atom, and others 
have used the deuteron, the charged atom 
of heavy hydrogen. To date, more than 40 
elements have been made artificially radio- 
active, and the half-life of this radioactivity 
varies from a few seconds to about 14 days 
In the radiation laboratory in the Depart- 
ment of Physics, University of California, a 
device called the cyclotron has been invent- 1 
ed, which creates exceedingly high velocities 
of deuterons. The high velocity of these 
deuterons is generated between the poles of 
a huge electro-magnet. Essentially, its oper- 
ation consists of deuterons being continu- 
ously accelerated ’round and ’round in a 
spiral. This gives them their high speed | 
energy, which otherwise would be unobtain- 
able. The deuterons reach a wall of one 
electrode and pass out of it through a slit; 
then they pass through a thin vacuum-tight 
metal window. Materials such as common 
salt are placed at this point. It is possible to 
bombard the sodium in the salt and make 
a product known as radio-sodium. The half- 
life of radio-sodium is 15% hours. The 
chief advantages of these products would 
seem to lie in the homogeneity of their 
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The New Vortex Atom 

131 pages, 27 diagrams 


NEUTRON PROTON 



Electron 


When neutrons and/or protons collide, 
their contiguous portions form an elec- 
tron which constitutes a link between 
the colliding particles and tends to hold 
them together— hence “supergravita- 
tion". Copyright 1937 by Carl F. Krafft. 
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radiations, the suitability of their half-lives 
for therapeutic uses, and the non-toxicity of 
their decay products. Several other research 
laboratories have acquired cyclotrons, and 
more are obtaining them now. 

The life of the radioactive substance is 
short and therefore would probably not be 
as detrimental to the human being as 
radium when it is taken internally. More 
experimental work is required. At present 
it will be retarded because of the unavail- 
ability of machines to produce aitificial 
radioactive materials. Other instruments 
have been developed for this purpose, but 
the cyclotron seems to piesent the greatest 
possibilities. Its bulk of several tons and 
its great expense necessarily restrict re- 
search activity except in localities where 
the cyclotron is already available . — Journal 
of the American Medical Association. 


Warning On Use of 
Nose Drops by Laymen 

T he mother who puts drops in her child’s 
nose or sprays it to relieve a cold may 
inadvertently give him pneumonia or other 
serious lung trouble. So may the lay person 
who uses a certain type of nose spray or 
drops for his own cold. 

This danger was pointed out by Dr. Paul 
R. Cannon of the University of Chicago be- 
fore the Federation of American Societies 
for Experimental Biology. He and Dr. Theo- 
dore Walsh found in animal studies that the 
oil of these sprays and drops may get into 
the lungs, frequently causing edema, or 
watery swelling, and pneumonia. 

The particular kind of nose sprays which 
Dr. Cannon warned against are those in 
which the medicinal substances are dis- 
solved in light oils. Mineral oils are used 
in many of the preparations because they 
keep better than plant oils. Plant oils, 
however, are safer because if they do get 
into tlie lungs the tissues can dispose of 
them. If these sprays and drops are used 
expertly, as by a physician, there is prob- 
ably little danger. It is their indiscriminate 
use by the untrained person that may cause 
serious trouble . — Science Service. 


I Portable Vibrograph 

O UR higiily mechanized age has raised 
tlie serious problem of what to do about 
vibration. Faster traffic speeds, the design 
and construction of new machinery and ve- 
hicles, building and mining operations, and 
many other activities make the study of 
vibration important to safety, comfort and 
economy. 

Among a number of models of vibrographs 
manufactured by the Cambridge Instrument 
Company for recording the characteristics 
of vibration, tlie instrument illustrated is 
particularly interesting because of its port- 
ability and its novel method of writing its 
records in permanent form on a strip of 
celluloid. This portable vibrograph is de- 
signed for making spot tests of high-period 
vibrations and can be applied to a vibrating 
surface in any plane. 

A small projection at the base of the in- 
strument is pressed against the surface at 
the point where it is desired to measure the 
vibration. The vibration is transmitted 
through a series of levers to a fine stylus 
moving over a strip of celluloid film wrapped 
around a drum, the levers giving a mechan- 
ical magnification seven to one. A cdluloid 


strip 35 millimeters wide and 16 centimeters 
long is moved past the stylus by means of a 
clockwork mechanism, the speed of which 
can be varied from 3 to 20 millimeters per 
second by means of a switch. The stylus 
actually deforms the celluloid plastically 
and does not scratch it. 

Means are provided to raise the stylus out 
of contact with the film to protect its point 
when the instrument is not in use. An inde- 
pendent time record is traced on the inner 
surface of the strip by a second stylus en- 
closed within the drum, and controlled from 
a separate contact-breaking clock arranged 
to make and break the electric circuit at 
regular intervals of %ith of a second. Four- 
way connecting leads pass through the re- 
movable handle to connect the apparatus to a 
battery. A push-button switch on the handle 
starts and stops the clockwork driving the 
film and the time-marking mechanism. 

The records obtained with the instrument 
are of micro size, and are projected and en- 
larged for examination and photographic 
reproduction. The record line is very clearly 
defined and will bear considerable magnifi- 
cation. Records can be removed from the 
instrument and examined immediately after 
they are made without chemical treatment 
or any lighting precautions, and are not de- 
stroyed by water, oil, or dirt. 


Non-Skinning Paints 

T he tendency of paints to form skins on 
the exposed surface is counteracted by 
a new synthetic addition-compound recently 
put on the market, This material has no ad- 
verse effect on the paint when applied, but 
prevents the formation of a slimy skin in 
the can. — D. H. K. 

Invisible Electric Snare 
FOR Burglars 

H ow an intricate net of invisible elec- 
tric rays can be used effectively to 
snare burglars and kidnappers, and bring 
down tile law upon them without their being 
aware of it, was demonstrated to a technical 
group in New York by engineers of the 
Signaphone Corporation. 

Developed with the aid of General Electric 
engineers, the protectional device relies 



Above; The portable vibrograph, 
and, below, a record of vibration 
made by a stylus on moving celluloid 
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Invisible reflected light beams pro- 
tect these offices from burglary. See 
complete explanation in text below 


principally on the photo-tube to foil marau- 
ders. The protective network was made up 
of the beam from a standard automobile 
headlight bulb, from which all visible rays 
of the light spectrum had been filtered. By 
a multiple system of mirrors, this single in- 
visible beam was reflected back and forth 
across a room, around corners, and at differ- 
ent levels and angles until the guarded area 
was completely protected against movement 
of a body in any direction. 

The system is extremely flexible in that 
the energy released by interfering with any 
beam can he used for various purposes, 
such as sounding an outside bell or siren. 
The type of installation demonstrated was 
unique and presaged more modern and effec- 
tive methods. It automatically cleared a 
telephone line, dialed police headquarters, 
and transmitted a spoken message summon- 
ing aid. After this message had been re- 
peated for a minute and a half, the device 
“hung up” and then called the telephone 
company, repeating its message for the same 
period as a check upon the first call. Having 
done this, it once more cleared the line and 
automatically placed the telephone back in 
service. 

It could just as easily have dialed the fire 
department, or summoned aid from other 
quarters. The invisible beams are sensitive 
to smoke as well as human intrusion. A 
small button is provided to check the ap- 
paratus so that operation can be assured 
before leaving the protected premises or 
retiring. 


Proof of the Matter 
IS IN THE Making 


T he following note from Science and 
Culture (Calcutta) describes an experi- 
ment which is to be made by the noted 
Dutch-German physicist, Professor Paul 
Debye, most recent Nobel Chemistry Prize 
Winner. If this experiment succeeds it will 
provide a tangible answer to many who have 
refused to believe in the possibility of 
“heavy matter.” 

“Probably the reader knows that astron- 
omers have discovered a system of bodies in 
the heavens which are known as white 
dwarfs, in which the density of matter may 
be 60,000 times, nay, even a million times, 
that of platinum which is the heaviest metal 
known on the earth. How does this thing 
take place? Matter must be existing inside 
these stars in a form which is not known 
to us on the earth. It is well known that the 
atom which we know on the earth consists 
dt ihe nucleus with a positive charge sur- 
■ of electrons. On subject- 


oy 


ing matter to compression, the diminution 
of volume which takes place is opposed by 
the mutual repulsion of the electron shells 
and atomic nuclei. Further increase of pres- 
sure will then lead to the successive snip- 
ping of the electron shells, until in the end 
we have nothing but the stripped nuclei 
occupying an extremely small volume with 
free electrons lurking between them in an 
unknown form. This piessuie ionization is 
supposed to exist in white dwarfs. 

“This kind of effect is rendered probable 
by the existence of neutrons, the new ele- 
mentary particle discovered by Chadwick 
in 1932. This neutron is of extremely small 
dimension and it has been found to be a 
constituent of all nuclei. Further, the neu- 
trons and protons appear to have strong 
attraction for each other when very close. 
In white dwarfs, tlierefore, most of the mat- 
ter probably consists of agglomeration of 
neutrons and protons. 

“Debye proposes to produce this state by 
a novel experiment. He will make a cyclo- 
tron, an apparatus which has been invented 
by Lawrence of California and is found to 
give us a very copious supply of neutrons. 
These neutrons will be shot into a path 
which is maintained at absolute zero of 
temperature. Debye thinks tliat neutrons 
will then cling to each other and will form 
a sort of compact mass which, volume for 
volume, will he a million times heavier than 
ordinary matter and will thus he a piece of 
white-dwarf matter.” 


FIERY RIVER 

“CTARDUST” on the river Seine 
during the Paris 1937 Interna- 
tional Exposition which started in 
May, will transform the water into 
a river of fire. A metallic dust is 
scattered over a thick layer of oil 
on the water, while shafts of vari- 
colored lights are focused upon this 
glittering surface from a tower on 
the river bank. So far, we have been 
unable to learn just how the fishes 
are faring with this deadly diet. 


Billion Elms 
Threatened by Disease 


¥ 1TH the nation’s elm trees counted 
for the first time, the American Fores- 
try Association recently announced that 
unless immediate steps are taken by Con- 
gress to control the spread of the Dutch 
elm disease, destruction of a billion trees, 
with a monetary value of more than 
750,000,000 dollars, is imminent. The sav- 
ing of this tree resource, the extent and 
magnitude of which was heretofore un- 
known, the association stated, constitutes one 
of the most urgent conservation problems 
of the federal government and the nation. 


Paraffined Fruit 

C OATINGS of paraffin wax are being 
applied to fruits and vegetables to pre- 
serve them from the garden to the kitchen. 
By properly selecting the grade of paraffin 
used, a coating can be applied to tropical 
fruits and to vegetables, including even the 
lowly turnip, which preserves their ‘fresh- 
ness over long periods of time. The paraffin 
is_ removed with the peel. — B. H, K. 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on uhich depends 
the whole structure of the 
business. Because of tliis fact, 
eveiy business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in uon-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price $1.00 postpaid 
Published by 

SCIENTIFIC AMERICAN 
24 Vest 40th St., New York, N. Y. 


CURRENT BULLETIN BRIEFS 

(Bulletins listed ss being obtainable through Scientific American can be supplied only by mail) 


House Plants, by Robert Yan Tress, (Bota- 
ny Leaflet 20) is a 36-page booklet that 
describes and illustrates nearly 30 difierent 
plants that can be raised successfully in pots 
and window boxes in the borne. Tlie author 
gives complete instructions as to the proper 
caie and feeding of plants and concludes 
with a list of numerous plants, other than 
those illustrated, which may be grown in the 
home. Field Museum of Natural History, 
CJucago, Illinois.— 37 cents. 


How An American Technical Laboratory 
Solves The Problem of Fast Dyes is 
a 12-page mimeographed booklet that shows 
how it is now possible to hiiy materials 
which will retain their color as long as the 
fabric holds together. The development of the 
dye industry in the United States has reach- 
ed a point where the fastness of dyes and the 
technique of their application are such that 
there is no longer any excuse for the value 
of a fabric being reduced or ruined because 
of improper dyeing. Write for Bulletin 737 A 
to Scientific American, 24 W est 40th Street, 
New York City. — 3 cent stamp. 


Descriptions of Airports and Landinc 
Fields in the United States, Airway 
Bulletin No. 2, lists in concise form all 
such fields, giving such pertinent data as 
exact location, siuface, runways available if 
any, how the field is marked, and what facil- 
ities are available to the flyer. Since this 
bulletin is available only in a limited quan- 
tity, it can be sent only to those who actu- 
ally have need for it. Department of Com- 
merce, Bureau of Air Commerce, Washing- 
ton, D. C.— Gratis. 


Brown Pyrometer covers a complete line of 
millivoltmeter pyrometers — indicating, 
recording, and controlling. It also describes 
a new moisture-proof rotary switch, multiple 
key type switch, control relays, valve me- 
chanisms, thermo-couples, and accessories. 
It is of particular interest to plant managers 
and executives. Frife for Bulletin 737B to 
Scientific American, 24 West 40th Street, 
New York City. — 3 cent stamp. 


practically all parts of the world. National 
Foreign Trade Council, 26 Beaver Street, 
New York City. — Gratis. 


Fact Is Sounder Than Fiction is a small 
pamphlet which draws attention to the 
desirability of fact finding by actual labora- 
tory work rather than by letting the con- 
sumer of manufactured goods find out foi 
himself the desirable and undesirable fea- 
tures. This booklet is chiefly intended lor 
those who have a genuine interest in re- 
search and testing. Electrical Testing Lab- 
oratories, 80th Street and East End Avenue, 
New York City. — Gratis. 


How AND When to Spray and Dust Fruit 
Trees, Vecet-ables, Plants, Ornament- 
als is a pamphlet that covers the subject in 
tabular form, Lelling what sprays and dust 
are most desirable and when they should be 
applied. The information will be of interest 
and value to owners of small gardens as well 
as to managers of the laigest farms and 
orchards. E. ]. dii Pont de Nemours & Com- 
pany, Inc., Wilmington, Delaware. — Gratis. 


-Alter N AT i.\G Currents in Radio Receivers, 
by John F. Rider, is predicated upon the 
idea that a more detailed and elaborate 
presentation of ceitain basic A.C. phenome- 
na IS desirable, particularly as applied to 
modern radio leceivers. This bound book of 
94' pages will be of particulai value to the 
radio technician. John F. Ruler, Publisher, 
1440 Broadway, Neiu York City — 60 cents. 


Glorify Your Product is a 20-page booklet 
that shows how aggressive business firms 
are definitely increasing their sales through 
the medium of talking motion pictures, The 
booklet tells of some of the organizations 
that have made use of this advertising meth- 
od and of the results which they have ob- 
tained. Gratis to advertising and sales e.rucit- 
tives. Herman A. DeVry, Inc., 1111 Center 
Street, Chicago, Illinois. 


The Wild Turkey on the Mis.sodri Oeark 
Range, by Harold L. Blakely, is a com- 
prehensive report covering the life histoiy, 
features limiting abundance, field manage- 
ment, and future conseivation problems of 
ibis particular game bird. 32 pages includ- 
ing a bibliography. United States Depart- 
ment of Agriculture, Bureau of Biological 
Survey, Washington, D. C.— Gratis. 

W'ho Selects America’s Movies? is a dis- 
cussion of the advantages and disadvan- 
tages of “block booking,” a phase of motion 
picture distribution that has been subjected 
to vigorous argument pro and con for a good 
many years. Motion Picture Producers and 
Distributors of America, Inc., 28 West 44 
Street, New York City. — Gratis. 

Chemicals is a listing of acids and heavy 
chemicals, agricultural chemicals, elec- 
troplating chemicals, electroplating equip- 
ment, and zinc and alloys, arranged in al- 
phabetical form and giving data of partic- 
ular interest to purchasers. E. 1. du Pont de 
Nemours & Co., Inc., Grasselli Chemicals 


Consolidated Odor Absorbers in Air 
Conditioning shows how one organiza- 
tion has attacked a problem peculiar to the 
developing science of air conditioning. Re- 
circulated air in such systems is apt to be- 
come objectionable unless some method of 
odor absorption is used. The present booklet 
shows several types of such absorbing units 
and tells specifically of their applications. 
W rile for Bulletin 737C to Scientific Ameri- 
can, 24 West 40tk Street, New York City . — 
3 cent stamp. 


Air Transport in Foreign Commerce, by 
Colonel Edgar S. Gorrell, is a reprint of 
an address delivered before the National 
Foreign Trade Convention, and is a definite 
plea for more business for the airlines. It 
shows specifically the advantages that will 
accrue to the American business man who 
has control of any appreciable volume of 
foreign trade, if he makes use of the com- 
mercial air service that is now available to 



Patent, Trademark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., LLB., Sc.D. 

New York Ear 
Editor, Scientific American 


Processed Product 

T he sale of the piodiict of a patented 
process does not infringe a patent for 
the process. The United States patent statute 
^ proHdes that any person “who has invented 
or discovered any new and useful art, ma- 
chine, manufacture or composition of mat- 
ter” may obtain a patent therefor. The word 
“art” as used in the patent statute lias been 
interpreted as synonymous with “process” 
or “method” and means an act or a series of 
acts performed upon a given subject matter 
to transform or reduce it to a different state. 

The question frequently arises whether 
the owner of a process patent can bring suit 
fur patent infringement against one who 
sells a product which was made by a process 
infringing the process patent. It is well es- 
tablished, however, that the mere sale of 
the product of a patented process does not 
infringe the patent for the process. This 
question was recently passed upon by the 
Circuit Court of Appeals fur the Second 
Circuit in a suit for infringement of a pro- 
cess patent. In that case the evidence showed 
that the defendant employed the alleged in- 
fringing process prior to the granting of the 
patent and that subsequent to the granting 
of the patent he did not employ the process 
but merely sold the products which had 
been made by the process prior to the grant- 
. ing of the patent. The court stated: “A 
mere sale of the product of the process does 
not con.stitiite an infringement of a process 
patent.” 

There has been consideiable agitation by 
inventors from tune to time to amend the 
patent law so as to peimit the owner of a 
process patent to proceed directly against 
the seller of the product of the process. It 
is contended by those favoring such an 
amendment that the owner of a process 
patent has no effective remedy unless he 
can proceed against the seller of the product. 
As yet such attempts to amend the law have 
not met with success and the only remedy 
open to the owner of a process patent is a 
suit against the user of the process. 

Full of Holes 

“/GENUINE imported Swiss cheese” 
VT means cheese made in Switzerland 
and no other place— at least in New York 
State. 

In a recent case in the New York Supreme 
Court the defendant offered for sale as 
“genuine imported extra fine quality Swiss 
cheese” a cheese which was manufactured in 
Denmark. The cheese was of the type known 
as Swiss cheese and it was imported from 
Europe into the United States. Neverthe- 
less, the court found that the words “genu- 


^peclal meaning indicating cbee-e made in 
Switzerland, and granted an injunction 
against advertising cheese from other coun- 
tnes in this manner. In reaching this con- 
clusion the court stated: 

“Over a long period of time the words 
■genuine imported Swiss cheese’ have ac- 
quired a secondary meaning in the sense 
that they are associated in the minds of the 
publiCjW'ith a special type and quality of 
cheese - imported from Switzerland. While 
the defendants, in offering for sale ‘genuine 
imported e.\tra fine quality Swiss cheese’ 
express a literal truth, they nevertheless con- 
vey to the public the impression that the 
cheese offered is imported from Switzer- 
land ” 

Patentable Substitute 

O RDIN.ARILY' the substitution of one 
material for another in a machine nr 
article of manufacture does not amount to 
invention and can not be protected by 
patent. 

The Court of Customs and Patent Ap- 
peals passed upon this question in a recent 
case involving an application for a patent 
on a high-speed rotary cutter made of steel 
of the high-carbon and high-chrome type. 
There was nothing new in the design of 
the cutter and the high-carbon high-chrome 
steel was also old. The inventor contended 
that the invention resided in making the 
cutter out of the particular material se- 
lected. The Patent Office liibunals refused 
to grant a patent and the Court of Customs 
and Patent Appeals sustained the Patent 
Office, stating: “As a general proposition 
of law, the mere substitution of materials 
is unpatentable.” in reaching this con- 
clusion the court found that high-carbon 
high-chrome steel had been used in other 
tools and that its properties were well 
known. The court found further that the in- 
ventor had merely selected the material for 
its well known properties and in so doing 
had merely exercised “the mechanical skill 
of one experienced in the art” rather than 
the skill of an inventor. 

While the general proposition that the 
mere substitution of materials is unpatent- 
able appears to be clear and understand- 
able, its application to particular cases is 
sometimes confusing. Thus, in cases where 
a new and unexpected result is ob- 
tained by substituting one material for an- 
other, a patent will be granted. Also, 
where an inventor, by selecting a particular 
material, solves a problem of long standing 
in the art, which otlier inventors had tried 
unsuccessfully to solve, he is entitled to a 
patent which will protect the use of the 


The difficulty of this pioblem is illus- 
trated by a recent case decided by the 
Court of Appeals for the District of Colum- 
bia, in which the Commissioner of Patents 
was ordered by the Court to grant a patent 
covering a heating coil, for cracking hydro- 
carbon oils, made of an iron-chromium- 
nickel alloy. In that case the Court found 
that prior to the me of iion-cliiomium- 
nickel alloy for making the heating coiU 
as taught hy the inventor, the cracking 
coils were the source of cnnsiderahb; 
Irijuble due to their rapid deterioration 
and corrosion. It had been thought that the 
difficulty was occasioned by the acids in 
the hydro-carbon oils and unsuccessful at- 
tempts had been made to solve the problem 
by making the coils of acid-resisting mate- 
rial. 

In the present case the inventor found 
that the curiosion was caused by sulphides 
in the hydro-carbon oils and he selected a 
material which resisted the corrosive ac- 
tion of the sulphides. By so doing, the 
Court found he solved a problem of long 
standing in the art and held that he was 
entitled to a patent. 

It will be appreciated from the foregoing 
examples that while it may be stated, as 
a genet al proposition of law, that the snh- 
stitutiun of materials is not patentable, 
there are many cases in whldi the selcc- 
lion of a particular material may amount 
to invention and be entitled to patent pro- 
irciion. 


Honorable Discharge 

F or some time after the World Wffir the 
Army and Navy disposed of large quanti- 
ties of merchandise which were purchased 
and resold to the public by stores which in- 
cluded in their names the woida “Army and 
Navy” in one form oi anotliei. In recent 
years the quantity of goods sold by the Army 
and Navy in this manner has greatly de- 
creased, and many of the stores including 
the words “Army and Navy” in theii names 
handle substantially no merchandise from 
the Army and Navy. 

The Federal Trade Commission recently 
proceeded against such a store chaiging 
that the words “Army and Navy” in its 
name were misleading and that theii use 
was injTirious to its competitors and to the 
public. The Commission found that at one 
time approximately 90 percent of the mer- 
chandise offered for sale by the store was 
procured from the Army and Navy but that 
in recent years as little as 10 peicent was 
procured from tliis souice. The Commission 
then ordered the store to cease and desist 
from using in its name the words “Army 
and Navy” or either of them. 

The order of the Commission was sulise- 
quently reviewed by the United States Court 
of Appeals for the District of Columbia 
when the Federal Trade Commission ap- 
plied to that court for enforcement of its 
order, and the court sustained the order of 
the Commission, stating; 

“The first of the two issues of law in the 
case is whether the conclusion of the Com- 
mission that the use of the woids ‘Army and 
Navy’ in the Trading Company’s name is an 
unfair method of competition, is justified. 
It is. The Supreme Court has ruled tliat 
false and misleading representations as to 
the origin of a commodity constitutes an un- 
fair method of comnetition.” 


Books SELECTED BY THE EDITORS 


CAREERS AFTER FORTY 

By Walter B. Pitkin 

T O mention that this is by the author 
of "Life Begins at Forty” is sufficient 
recommendation. In this hook, Professor 
Pitkin has added inspiration to what be- 
fore might have been defined as "wishful 
thinking.” He shows how the economic 
setup has made such changes that many 
new opportunities in entirely new fields 
have opened for the person of more ad- 
vanced age. This is as it should be. The 
problem of finding employment for those 
approaching and in middle age having 
been recognized as a very definite prob- 
lem, it naturally follows that a solution 
must be found if national progress is to 
continue. Professor Pitkin's stimulating 
observations are worthwhile reading for 
every man and woman faced with this 
problem. — SI. 90 postpaid. — F. D. M. 

TEXTBOOK OF GEOLOGY 

Part I, Physical Geology, by Chester R. 
Longwell, Adolph Knopf, and Richard 
F. Flint, Professors of Geology at Yale. 

Part II, Historical Geology, by Charles 
Schuchen and Carl 0. Dunbar, Profes- 
sors of Paleontology at Yale. 

T hese two volumes constitute a com- 
plete textbook of geology, one which 
occupies a “central” position as the stan- 
dard detailed treatise, te.xt and reference 
book of our present period. Unlike as- 
tronomy, in which textbooks become out 
of date in a year or two, geology is more 
fixed, and a substantial work such as this 
should be good for at least 10 or 20 years 
as a book to read and add to one's li- 
brary as an authority and reference 
book. These volumes are so written that 
the outside person can start without pre- 
requisites and expect to understand the 
whole content with little or no difficulty. 
The language is clear, straightforward. 

Part I deals with fundamental geo- 
logical phenomena: first comes a gen- 
eral view of the earth, then follow chap- 
ters on the breaking down of rocks, the 
effects of water, geology of lakes, glaci- 
ers, wind erosion, marine erosi(m and 
deposition, sedimentary rocks, volca- 
noes, crust deformation, earthquakes, 
metamorphism. earth’s interior, origin 
of mountains, minerals, rocks, topo- 
graphic maps. Total, SIL pages with Ml 
illustrations. 

Part 11, consisting of 551 pages and 
332 excellent illustrations, covers in de- 
tail the whole drama of the history of 
the earth from its origin two billion 
years ago clear through to neolithic man. 


It gives a chapter to each of the geologic 
periods, its rock formations and changes, 
and its record of evolving hfe, and ex- 
tra chapters to the principles of inter- 
preting fossils, evolution, length of geo- 
logic lime, and the geologic history of 
man. 

The two volumes are purchasable 
separately, though Part II takes for 
granted the general working knowledge 
in Part I, without which the reader 
would often be perplexed, but Part 1, 
alone, would cause no trouble. 

Part I ; §3.95 postpaid. Part II, §4.20 
postpaid. — A. C. I. 


THE M.YGIC SHOW BOOK 

By Alexander, the Magician 

C ORNS and pencils, pieces of paper 
and handkerchiefs, matches, string, 
and drinking glasses can he made to do 
strange things in the hands of one who 
has studied this small hook. In it, a 
noted magician has swept away the 
mystery around so many of the smaller 
tricks done with common objects and 
has explained them clearly and con- 
cisely for laymen. Of the more than 100 
tricks included you may already know 
a few (this book is indicated for chil- 
dren from the ages of 10 to 14), but 
there are many new ones, both simple 
and difficult to perform. — §1.65 post- 
paid.— F. D. M. 


TERMITE CITY 

By .4. E. Emerson, Prof. Zoology, Uni- 
vet sity Chicago, and Eleanor Fish. 

A JUVENILE but adult-readable de- 
scription of the lives of termites, 
u'ith emphasis on natural history. It says 
that termites eat members of their com- 
munity who won’t work, and this keeps 
their communities vigorous. That is a 
difference between termites and Ameri- 
cans today: here the won’t-workers eat 
us.— $1.65 postpaid.— 4. G. I. 

THE DRAMA OF CHEMISTRY 

By Sidney J. French 

T hose who were exposed to courses 
in chemistry in high school and col- 
lege frequently find, only a few years 
later, that the background is so dim as 
to be almost non-existent t attempts to 
brush up their knowledge with the con- 
ventional textbook, frequently take them 
far beyond their depth. It is for just such 


people that the present book was writ- 
ten. It supplies the reader with the 
essential highlights of knowledge in 
compact and understandable form, thus 
making it possible to bring into more 
clear focus the aforementioned hazy 
background. A minimum of formulas is 
given — only those that are absolutely 
essential to clarification of the text, 
Particular attention is paid to the re- 
lationship between modern chemistry 
and everyday life.— $1.15 postpaid.— 
A. P. P. 

THE WORLD OF SCIENCE 

By F. Sherwood Taylor, Ph.D. 

S URELY the author has embodied a 
whole “world of science” in this hig 
book. In fact, since the famous “Outline 
of Science” was published, some years 
ago, no book so pregnant with facts is 
recalled. In 1045 text pages the whole 
realm of pure science, applied science, 
engineering, and industry seems to be 
thoroughly covered and covered accu- 
rately, everything being clearly de- 
scribed and explained. If this reviewer 
were to be transported to some desert 
isle and allowed but one book this would 
almost have to be that book, by the very 
logic of its great and wide content. A 
remarkable synthesis; the author de- 
serves congratulation.— $4.00 postpaid. 
-A. G. I. 

PROCEDURES AND METAPHYSICS 

By Edward W. Stiong 

A STUDY of the philosophy and 
-Fa. mathematical-physical science in 
the 16th and 17th Centuries, for stu- 
dents of the history of science.— $2.65 
postpaid.—/!. G. 1. 

VOCATIONAL GUIDANCE 
THROUGHOUT THE WORLD 

By Franklin J. Keller and Morris S. 
Viteles 

IGH-SCHOOL students often write 
to the editors of this journal asking 
for advice as to what branch of engineer- 
ing or science might be best for them to 
enter, not realizing that many things 
must be taken into consideration in an- 
swering such a question and that the 
answer itself would have to be of book 
length to he even partially satisfactory. 
These two authors have given, in some- 
thing over 500 pages, about the best an- 
swer to such questions that could be put 
together for people generally, leaving 
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out the specific instances. Their work 
discusses, however, not exactly what is 
the best field to enter but how an educa- 
tion in any field might be obtained in the 
larger countries of the world. The young 
student would find this book difficult, so 
that it is best for the teacher to study 
and apply the psychological methods 
given therein for vocational guidance 
and analysis of the individual. — $4.20 
postpaid. — F. D. M. 

TOURING WITH TENT AND 
TRAILER 

By Kimball and Decker 

M otor camping, whether it be 
roughing it with an ordinary camp 
outfit or living in luxury in a modern 
‘trailer, requires a technique of its own 
if the vacationist is to get the most en- 
joyment and comfort from his travels. 
Thus we have the reason for the present 
book, based on practical experience, 
that will enable the reader to skip many 
of the rough spots and avoid the trials 
and tribulations that await the uniniti- 
ated. It details such things as what 
equipment to take and what to leave 
home, how and where to camp, what 
kind of equipment is most suitable, and 
so on, Thoroughly illustrated with pho- 
tographs which alone will make the 
reader yearn for the open road. — $2.65 
postpaid. — A. P. P. 

TEXTBOOK ON SPHERICAL 
ASTRONOMY 

By W. M. Smart, Astronomer in Cam- 
bridge University 

T he second edition of a work pub- 
lished in 1931: errors have been 
^corrected and three appendices added. 
The chapters are on spherical trig, celes- 
tial sphere, refraction, meridian circle, 
planetary motions, time, planetary phe- 
nomena and heliographic co-ordinates, 
aberration, parallax, precession and nu- 
tation, proper motions, astronomical 
photography (plate reduction), position 
at sea, binary orbits, occultations and 
eclipses. Appendices (new) : method of 
dependences, stellar magnitudes, the 
eoelostat. This book is all muscle (math- 
ematics) and not fat (mere words).-— 
$5.75 postpaid. — A. G. L 

ELEMENTS OF ELECTRICITY 

Bj William Esty, Robert Andrews Milli- 
kan, Wynne L. McDougal, and other 
collaborators 

B y securing the services of more than 
' a dozen authorities in their separate 
i^elds, the publishers of this book have 
■’been able to present a comprehensive 
^review of the field of electricity, its 
fundamental laws and their practical 
applications in the business and indus- 
trial world. The result is a perfectly 


ward from a discussion of electricity and 
magnetism through elementary circuits. 
Ohm’s law, light and power circuits, sig- 
nal systems, induced currents, tians- 
former construction, and electrical 
equipment. The text is prepared partic- 
ularly for the beginner, contains very 
little mathemaiics, yet gives the funda- 
mentals of the subject in a form that is 
easily understandable. — $2.15 postpaid. 
-.d.>. P. 


A MARRIAGE MANUAL 

By Hannah M. Stone, M. D., Medical 
Director, Birth Control, Clinical Re- 
search Bureau, and Abraham Stone, M. 
D., Associate Attending Urologist at the 
Sydenham Hospital, New York. 

A PRACTICAL guide to sex and mar- 
riage. Of such books, there have 
been many. Why, then, another? Be- 
cause we find that many medical authori- 
ties especially recommend this hook as 
outstanding. The ground covered is: fit- 
ness for marriage, biology of marriage, 
mechanism of reproduction, prevention 
of conception, problems of reproduction, 
art of marriage, sexual disharmonies, 
and health in marriage. The method of 
exposition throughout is by question- 
and-answer, and the questions are those 
which have been most often asked the 
authors by their consultants. — $2.65 
postpaid.—.-], G. 1. 


THE FORD V8 CARS AND TRUCKS 
By Victor W. Page 

“PRACTICAL” is the best word we 

1 - can think of to describe this entirely 
new book which, in a manner of speak- 
ing, tears the Ford V8 apart and shows 
you every tiny detail of it, how it may be 
adjusted and repaired. In addition to 
information on the car itself, there are 
chapters on trouble shooting with la- 
lioratory test sets and on Ford V8 radio 
troubles. A history of the Ford Motor 
Company is included in the back sec- 
tion. — 12.65 postpaid. — F. D. M. 

REDISCOVERING ILLINOIS 

By Fay-Cooper Cole, chairman, and 
Thorne Deuel, Associate, Department 
of Anthropology, University of Chicago 

AN account of the excavations at a 
-Txsite in central Illinois, to some ex- 
tent representative of sites in the Missis- 
sippi Valley. Detailed and technical 
rather than purely descriptive. A hook 
for the professional and the enthusiastic 
amateur. — $2.15 postpaid. — A. G. 1. 


BRASSEY’S NAVAL ANNUAL 1937 
Edited by Rear-Admiral H. G. Thursfield 

A S usual, this volume, now in its 48th 
L year of publication, covers in splen> 


editor has written several of the special 
articles in it, and others are by well- 
known naval authorities. As usual, it is 
extremely well-illustrated, gives the lat- 
est information on new types, outlines 
programs for the future, discusses naval 
air service, and has quite a large section 
devoted to profiles of British and foreign 
warships. — $12.50 postpaid. — F, D. M. 

SKY STORMING YANKEE 
By Clara Studer 

A BICYCLE shop forms the back- 
ground of the story told in this book 
— the story of Glenn Curtiss. This noted 
aviator operated a bicycle repair shop 
at Hammondsport, New York, but be- 
cause of liis dream of speed and flight 
over the world, succeeded in gaining an 
Aeio Club of America Pilot License No. 
1. This license was a direct result of his 
flight which won for him the first leg of 
the Scientific American Trophy. He won 
the second leg the following year; won 
the Gordon Bennett Cup at Rheims, 
France; won the Neiv York W orld prize 
of 10,000 dollars for a flight from Al- 
bany to New York; and lived to design 
a flying boat which is essentially the 
flying boat of today. In this brief review 
it would be impossible, of course, to go 
into his life in detail, but the complete 
story is in ‘’Sky Storming Yankee,” 
woven with a fine and sympathetic hu- 
man touch. Curtiss stood for years in the 
foremost of the ranks of aviators in the 
world. — $3.20 postpaid. — F. D. M. 

THE STRUGGLE FOR THE PACIFIC 
By Gregory Bienstock 

¥ HETHER we like it or not, much 
of the future of the United States 
will be determined by some sort of solu- 
tion of the problem of the Pacific. That 
problem is a very definite one, hinging 
upon our own possessions in that area 
and the existence of possessions of other 
world powers. In the future we will he 
concerned particularly with Japan’s Pa- 
cific policy. There are, and will continue 
to be for years, rivalries in the Pacific, 
and any newspaper reader knows that 
the Philippines, shortly to become inde- 
pendent, will he the center of the hottest 
fight. Mr. Bienstock has discussed this 
set-up, giving the background, the pres- 
ent state of affairs as they concern all 
nations now' represented in the Pacific, 
and adds long lists of bibliographies to 
which reference may be made for further 
data. It is one of the clearest presenta- 
tions of tliis question that it has been 
Qur good fortune to see. — $4,20 postpaid. 
-F. D. M. 


For sale by 

Scientific American 

24 West 40th Street 
New York City 


64 


SCIENTIFIC AMERICAN 


Save $$ On 

TECHNICAL 

BOOKS 

Some of our latest book bargains 

Onginal OUR 
Puhh'.her’s SPECIAL 
TITiE 1‘rici PRICE 


Physical Chemistry, Lab. & Lect. 


E.xp. 

3 50.. 

l.QO 

Modem Physics 

6.00. 

2.00 1 

Astronomical Physics 

4.00 

1.50 ! 

Cleaning & Dyemg Celanese & 



Rayon ... 

3 00 

1.50 

Neon (Signs) 

4 50 

2.00 

Human Body 

4 00 

1.50 

Chemistry in the Home . . 

2.00 

1.25 

Physical & Colloid Chemistry 

2 00. 

1.00 

Analysis by X-rays and Applica- 


tions 

3,00 

1.50 

Interpolation (Mathematical) 

8 00 

2.00 

Salts, Acids and Bases ,. . . 

3 00 

1.50 

Magnetism & .\tomic Structure 

4 00 . 

2.00 

Industrial Furnace Technique. 

10.00 

. 3.00 

Industrial Miciobiology 

6 00 

3.00 

Glues and Glue Handling, Modern 3 00 

1.50 

Electrical Pleasuring Instruments 


and Supply Meters 

4.00 

1.75 

.Uomic Theory, Recent Develop- 


nients in 

350 

1.75 

Modern Magnetics 

5,00. 

. 2.00 

Machine Shop Practice, 20tli Cen- 


tury 

2 00 

1.25 

Sanitary Entomology . 

10 HO 

3.00 


Diagnosis, iilanual of Practical 

Laboratory 2 00. . 1.00 

Colloid Chemistry, Foundations 

of 3 00 1.75 
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FTER the now famous Jonker diamond, described on 
_ page 94 of this issue, had been cleaved following months 
of study of the cleavage planes, it was set up as shown in the 
photograph reproduced on our front cover. Then followed 
additional months of sawing, using a phosphor-brome disk 
operating at 5000 revolutions per minute. The disk was sup- 
plied with olive oil and diamond dust. Sometimes the whirling 
disk made no progress into the stone for days at a time, but 
nothing else could he done. Only time, patience, and constant 
effort could achieve the desired results . — Photograph courtesy 
Copper and Brass Research Association 
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(Condensed From Issues of August, 1887) 


PANAMA CANAL— “Recent advices from Panama sLow that seri- 
ous injury to important portions of the excavations has been oc- 
casioned th^liding down of the embankments, due to heavy 
rains. Hi ^e^ffiaces the great ditch has been measurably refilled, 
and at some pomts it will have to be dug out a second time at 
great cost.” 

ECHIDNA— “Our engraving shows the rare and extraordinary 
echidna that has quite recently been discovered in Northern New 
Guinea (Proechidna bruijni). This curious animal in outward 
appearance resembles the hedgehogs in its spine-covered body 
and the ant eaters in its long and tapering snout. The latter is in- 
capable of being opened, and the 
mouth consists of a small hole at 
the apex, through which the long 
and vermiform tongue is pro- 
truded. The spines are short and 
stout, but of needle-like sharpness, 
and spring from a thick coat of 
dark brown fur. The forefoot is 
furnished with three broad and 
nail-shaped claws, while those of 
the hinder limb are long, sickle-hke, and very sharp. Worked by 
the powerful muscles with which the creature is provided, these 
are admirably adapted for digging. The tail is rudimentary.” 

VINEYARD PROTECTION— “An e.xchange says that artificial 
clouds were recently created for the protection of vines from frost 
at Pagny. on the Franco-German frontier. Liquid tar was ignited 
in tin boxes and pieces of solid tar on the ground near the vines. 
Large clouds of smoke arose and protected the vines for two hours. 
Although vines in the neighborhood were injured by the frost, all 
that remained under the clouds were left uninjured.” 

MINICAM— “The process of instantaneous photographing is rap- 
idly becoming an evil. We hear talk already about specialists jn 
photography for instantaneous pictimes since the ‘Detective Cam- 
era,” as it is called, was put upon the market. The box is so small 
that it can be carried anywhere without the slightest inconvenience. 
... No operator is required to fit the camera and lens correctly in 
position for the party to be photographed. All that is requisite is 
to pul! a string and the photograph is at once taken.” 

NA\AL STRENGTH — “It appears from the ‘Universal Register’ 
fox 1887 . . . that Great Britain has 6 guns capable of pene- 
trating 36 inches of unbacked iron, and 16 others which can pene- 
trate 28 inches of the same material. Italy has 20 guns wliich can 
penetrate 33 inches of iron, France 14 guns which can pierce 27 
inches, and 14 others able to penetrate 25 inches of unbacked iron. 
Russia has 20 guns and 
Spain 2 equal to the pene- 
tration of 24 inches of iron.” 

AMYL VARNISH -“This 
compound ether has recently 
come into use for manufac- 
turing purposes without at- 
tracting any scientific atten- 
tion. Its value depends on 
the excellent solvent power 
for pyroxylin which it p<®- 
sessw. Good soluble gun cot- 
ton will dissolve in it . . . 

On th® aewant it has be- 


come valuable to the manufacturer of celluloid and to the manu- 
facturer of certain kinds of lacquer for coating brass and copper.” 

OIL-BURNER — “The Russian Minister of Marine has ordered 
liquid fuel furnaces to be fitted to the ironclad Tchesme, now 
under course of completion at Sebastopol. The decision is one 
of a very important character, since although liquid fuel has 
been applied to vessels of fairly large dimensions, this is the 
first time the use of it has been attempted on ironclads.” 

LIGHTING — “Perhaps most remarkable is that the coming of 
electrical lighting has not seriously hurt the business of the gas 
companies. Indeed, in many, very many, cases it has helped the 
gas companies, because, since its airival the public have got used 
to having more light, and those using gas have turned on more 
burners to make up for the unwonted illumination about them," 

FREIGHT HORSES— “English railroads do the major portion of 
their own carting, collecting and delivering freight at the freighters’ 
doors. One of the largest companies, the Midland, have in constant 
employment no fewer than 3,200 horses; and of these 1,000 are 
located in London.” 

PNEUMATIC GUN CARRIAGE— “The pneumatic gun carriage 
at Sandy Hook, which we illustrate, is constructed after the famous 
Powlett design. It is worked by compressed air, which comes from 
a pipe connected with the breast of the carriage. By means of 
simple levers, this air, besides be- 
ing used to check the force of the 
gun in recoiling after firing, can 
be made to train the gun, elevate 
and depress it, and move it quick- 
ly from side to side. The old style 
carronade and broadside gun, 
pygmies in comparison, could not 
be handled by their numerous 
rrews more readily than the great modern gun weighing many tons 
can be worked by means of this really simple apparatus.” 

ALTITUDE — “The aeronauts Mallet and Jovis made an ascent, 
August 13, in the balloon Horla, starting from the Lavillette gas 
works, Paris. Their object was to penetrate to the greatest height 
at which it is possible to live. After a few hours’ voyage in the air 
the balloon descended, landing in the village of Marche, Belgium. 
They reached an altitude of a little over four miles.” 

ELECTRICAL HEAT— “The Societe des Usines Electriques of 
Berlin have announced that, in future, in addition to light, they 
will he prepared to furnish a supply of electricity for heating 

purposes. ... For boiling 
water they have contrived a 
vessel having two cases, be- 
tween which is placed a re- 
sistance coil. It is stated 
that with this appliance 
about iVa pints of water can 
be raised to boiling point 
with 4 amperes 100 volts. 
In certain theaters electric 
stoves are employed for 
heating the curling longs, 
the use of gas jets and spirit 
lamps being rigorously for- 

, hidden.” ' 
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((Radio waves tailored to measure for more effideot broad- 
casting, by Alexander Maxwell 

C[Preventive medicine; what it means to the average man, 
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THE BIG TELESCOPE DISK — TN building the 200-inch reflecting telescope which 

PRELIMINARY HAND WORK be erected about 1940 in southern California, 

the mirror disk of Pyrex glass was made first and 
shipped by rail from Corning, New York, to Pasa- 
dena, California. The mounting is being made at 
Philadelphia by Westinghouse and shipped by water, 
while the observatory building is under construction 
at the site. Mount Palomar, 93 miles southeast of 
Pasadena. The first job was to grind the back of 
the disk fiat on a machine, but before this could be 
, done the edges of the ribs on the back were cham- 



From ferry boats to candlesticks, modern design finds application to products which must 
have both efficiency and an attractiveness that will aid in making the product popular 

Industrial Design Promotes Profits . . . Not Mere Deeo- 
ration . . . Built-in Appearanee of Competency with Charm 
. . . Expresses Machine Age . . . Quality Now Comes 
with Quantity . , . Competition is the Driving Force 
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ESIGN FOR 


Sales 


By PHILIP H. SMITH 


W HEN sales (if a luauufaclufed 
product increase anywhere fiom 
25 to 400 percent within a year, 
one of the factors most likely to have 
played a major role in the achievement 
is design. It doesn’t matter whether the 
article is a sewing machine, a refriger- 
ator, or a skillet, an expertly designed 
product attracts customers, swells sales 
volume, and garners profits. 

Striking examples of industrial de- 
sign success are to be seen everywhere: 
a mechanical refrigerator moved from 
fifteenth to third place in national sales 
volume in two years, largely because of 
design appeal. 

A line of kitchen utensils proved so 
successful, even though launched dur- 
ing the lull of a summer, that the output 
planned for six months was completely 
sold out on the initial offering. 

. A check-writing machine jumped 66 
percent in sales in one year, following 
a thorough-going re-designing. 

Even so prosaic a thing as a ferry has 
been made highly profitable by re-de- 
' ibg. The boat, in aufistiouhas Droved, 


-0 popular with tourists that the\ fie- 
quently adjust their driving schedules 
to avoid the old style boats and get the 
iuxm'y ride on the new one. 

It is this commercial success of mod- 
ern designed products, repeated again 
and again, which has furthered the pro- 
fession of industrial designing and given 
it a secure place in the manufacturing 
world. There are very few people who 
question any longer that modern design 
has a commercial value, but there are 
still some who wonder whether it is 
transitory, 

N O such query could arise if industri- 
al designing were fully understood, 
if its roots were seen and its dynamism 
felt. There is a perfectly sound reason 
why it should come to full expression 
right now. It was a logical growth, as we 
shall attempt to show, and this in turn 
will provide a hint as to its destination. 

Modern design is distinctly charac- 
teristic of this age. It is a reflection of 
our way of living and our attitude to- 
jjgj^^ife^Tiat^^stiiiguishesJtJr^ 


the design ol other and earlier periods 
is its application to mass-produced items, 
have always bad modern design, 
though it was not so called. Today’s 
modern design gives full consideration 
to the machine as the agent of produc- 
tion as contrasted to handicraft. It 
is frankly and unashamedly exploiting 
the potentialities of the machine which 
has given us things in abundance. 

The development of modern design 
has traced scarcely 10 years. Perhaps 
the first step is expressed as well as any 
way by that advertising slogan which 
said: “We couldn’t improve the product, 
so we improved the box.” The verity of 
the slogan may be questioned, but in 
such a statement lies the idea that when 
technical problems have been pretty 
well solved, attention should be given 
to appearance. Modern design of mass- 
production items is in reality a comple- 
ment to production achievements, be- 
cause products became so uniformly 
good in their operation that a new ele- 
ment was needed for competition. Ap- 
pearance provided it. You no longer 
look under the hood of an automobile 
before deciding to purchase; you ex- 
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Mimeograph machine before 
and after re-designing, an ex- 
ample of built-in design in- 
volving basic changes in mech- 
anism. Result; A new product 

amine the upholstery and fuss about 
the color schemes. Much the same 
shift in attention applies to other 
consumer products today. Manu- 
facturers now compete to catch 
your eye. 

This new element of competition 
supplies the fuel to keep design 
fires burning and it is a fact which 
provides about all the proof we 
need that modern design is here to 
stay. When re-designing causes a 


product to jump out of line and 
forge ahead in volume of sales, 
tliere is little left for competing 
manufacturers to do but strive 
hot-footed for an even better de- 
sign. This makes designing dy- 
namic. 

The basic aim of all design is 
to improve the efficiency of a 
product. All other purposes are 
incidental to this. When it is 
achieved, appearance will he im- 
proved and sales will mount. The 
product may be more expensive 
to make in its new dress, or it 
may be cheaper; it may weigh 
more or it may weigh less — the 
basic purpose is sales and this is 
true whether the sale is to be 
tickets on a railroad, the cake in 
a bake shop, or a vacuum cleaner. 
Such advantages as reduction of 


weight and upkeep expense, the use of 
more durable materials, and lower man- 
ufacturing cost are incorporated in the 
design as best possible. 


A CHAIN of bake shops was recently 
re-designed with such success that 
the cost of store alterations was repaid 
within a year’s time. An important fac- 
tor in the ultimate success was the de- 
termination in advance of design of 
what it was that led customers to buy. 
It was discovered that a fulsome display 
of frosting could achieve wonders in 
getting people to enter a store. To in- 
crease the amount of such food on dis- 
play was not a suitable solution because 
bake shops wish to keep stock at a mini- 
mum. Accordingly, mirrors were placed 
behind the display shelves at such an 
angle that they reflected the frostings 
to the passer-by, thereby doubling the 
display without addition to stock. 

Every product which comes up 
for design consideration presents a 
unique problem and a different 
combination of purposes to be 
sought. It may require use of new 
materials to achieve the desired 
end, or it may need a re-designing 
of the inner mechanism. In the case 
of a well-known vacuum cleaner, 
the weight was reduced about three 
pounds through the use of mag- 
nesium alloy die castings and plas- 
tics. Another product, a mechani- 
cal refrigerator, which has won 
phenomenal sales success, features, 
among other things, a grill at the 
base where experience showed the 
enamel was most commonly injur- 
ed, and a latch so placed that it is 
out of reach of youngsters. But to 
achieve the harmonious whole re- 
quired a going over of the entire 



In tbe newer concept of railroa.dii:^, streamlining plays an itnportwt role for opd^ting rficiency, but also for the sake 
of appearance Here we see a 'ffiefore anii, after’* of, a jstesun loicpinotiyi^. Tbje.fin' abo^c smoke stack deflects smoke 
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product from the standpoint of design. 

Such designs are not made over-night. 
In fact, most of the highly successful 
products represent months and years of 
persistent work. A mimeograph ma- 
chine, which has just been revealed to 
public view, illustrates this type of long- 
term designing. The smooth exterior 
lines, the simplicity and harmony, are 
not grafted on, but built in. The “works’’ 
have all undergone design treatment to 
make a strictly up-to-date and new 
product. 

A similar building-in of design is 
found in a new portable X-ray machine, 
]ust going on the market. Here one of 
the many problems was to get better 
radiographic performance and the ut- 
most in flexibility while retaining com- 
pactness and relatively light weight. 
To accomplish it meant laborious re- 
search to get better transformer design, 
improved insulating materials, and su- 
perior X-ray tubes. Design thought car- 
ried through from the basic materials 
to the final dress, so that the public sees 
the result as a sturdy, attractive ma- 
chine, or as three zipper-tailored bags 
going to a patient’s bedside. 

Streamlining (which is a word so 
overworked that one hesitates to use it) 
probably tops all other designs in pub- 
lic interest, yet there are very few 
streamlined products in the true sense 
of the word. "Unless an object has to 
encounter air currents, streamlines 
have no place. When the phrase is 
used to describe a saucepan, it is a 
misnomer. The true streamline has its 
highest development in the airplane 
where air friction must be reduced at 
almost any cost. Aircraft display mod- 
ern design without parallel and for the 
reason that there was no tradition to 
overcome and the purely functional 
could be pursued relentlessly. 

Automobiles and locomotives have 


An exemplification of streamlining, variations of which are found on most 
modern motor cars. The flowing lines suggest power, the fleetness of the wind 


broken very sharply with tradition in 
design, but both could be improved 
greatly with tradition entirely out of the 
picture. These two products present 
quite different design problems from 
the airplane when it comes to stream- 
lining. If either were to be designed 
wholly from the standpoint of re- 
ducing frontal wind resistance to the 
minimum, they would probably meet 
with disaster, the reason being that 
they, unlike the airplane, have to take 
cross winds into consideration. 




Magnesium alloy die castings plus 
plastics cut weight, enhance design 


The front of a bake shop. Mirrors double the view of cake frosting in the 


N enormous amount of engineeiing 
has gone into the modern locomo- 
tive and streamlined train. In designing 
an exterior for a steam locomotive now 
in use by one of the laige roads, ex- 
haustive wind-tunnel tests preceded any 
work on paper. By the use of clay mod- 
els, the factor of wind resistance could 
be studied in detail. Strange to relate, 
one of the most vexing problems was 
to get a satisfactory design from the ap- 
pearance standpoint which would at the 
same time deflect the smoke above the 
engineer’s cab. After many experiments, 
a solution was found in a fin, or wing- 
like structure. 

It might he thought that the stream- 
lining of a train could be handled satis- 
factorily by a simple treatment of the 
nose and tail, but actually skin friction 
is a greater deterrent to- speed than 
head resistance when a train is long. 
Here again, wind-tunnel tests are used 
to reveal air currents set in motion by 
small projections. 

If industrial designers employ any 
particular theories in their work, they 
will not admit it. The most famous ex- 
ponents of the art declare that the es- 
sentials to success are an open mind as 
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The refrigerator wfiich was design- 
ed for service as well as appearance 


well as designing ahility. Engineering 
training can be enormously helpful, but 
if a designer does not have it, its ad- 
vantages can be had from staff men eith- 
er in his own organization or in the 
concern for which he is designing. Com- 
petency requires a very complete 
knowledge of materials — their possibil- 
ities and limitations — and a comprehen- 
sion of what is being done in all fields. 
But if designers will not admit to the- 
ories, they do hold to a definite tech- 
nique in approaching a design problem. 
The technique of different designers may 
vary, but there is a striking similarity 
none the less, and it is well worth ex- 
amining how they work because it re- 
veals much about the art. 

O NE of the most prominent designers 
declares that there are three ob- 
jectives in making a problem more de- 
sirable and hence a bigger seller. These 
aims are: improving the appearance, 
improving serviceability, and increasing 
economy. Of the first aim he says; 

"Appearance must be built in and 
not applied; has nothing to do with 
decoration; is essentially a look of effi- 
ciency, competence, stability, durability, 
.‘simplicity, and honesty, revealed with 
grace and charm.” Appearance is 
"placed first because efficiency and econ- 
omy are primarily the engineer s respon- 
sibility. but the designer must also 
achieve them.” 

Economy is striven for but is rarely 
the prime consideration of modem de- 
sign, It sometimes happens that the cost 
of making a product is lorvered hy re- 
designing. but this is incidental to get- 
ting the best design possible. What the 
designer expects is to produce a product 
which will sell in a volume more than 
sufficient to offset any factor of liigher 
cost. When he succeeds, you find exam- 
ples like the one of the gas range which 


.sold in 300 percent greater volume in 
months, although prices were 15 per- 
cent higher; and the re-designed gas 
heater which established a 400 percent 
sales increase within a year, despite a 
12 percent higher sales price. In both 
these cases the attractiveness of the 
product drew to the fold retailers who 
hitherto had refused to carry the lines. 

There have been instances where the 
simple fact of re-designing has lifted a 
product out of its competitive class and 
placed it in a position where any com- 
petition was negligible, even with cost 
and sales prices advanced. 

When aims have been established, the 
next consideration is the method to be 
employed to attain them. This involves 
preparat(try study to become thoroughly 
acquainted with the use of the product, 
the way it is now being made — that is, 
its structure — and finally with the manu- 
facturer’s facilities. Still other studies 
must he made of sales and competition. 
The public will accept some things and 
not others. Therefore, if a design i.s 
to he successful, it must be executed 



Mechanical limitations of space and 
form were factors in this design 


with full understanding of what it has 
to face when it is released to the con- 
sumer. 

Once a factual background has been 
obtained, the mechanics of designing 
can begin. Many drawings will be made 
and these will be followed by models 
which can be studied to see how well 
they achieve their purpose. When a de- 
sign is settled upon, it must not only 
represent the basic aim, but be capable 
of being produced with available plant 
facilities or such new equipment as the 
manufacturer feels is justified. Essen- 
tially, then, designing becomes a co- 
operative endeavor between designer 
and producer. 

It may be asked why industrial de- 
sign is not undertaken by the engineer- 
ing and designing staffs of manufac- 
turing concerns? Is it necessary to go 
outside for talent? Staff-designed prod- 
ucts are issuing from plants every day 
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of the )ear, but the outstanding com- 
mercial successes, which have made mod- 
ern design a striking feature of con- 
lempoiary products, are the work of 
specialists in the field. The reasons for 
this are not far to seek. The rank out- 
■sider brings a fresh viewpoint. He comes 
to the problem armed with a broad 
knowledge of what has been done in 
other fields. The staff engineer or de- 
signer, on the other hand, is often too 
well acquainted with limitations; long 
association has schooled him in what 
cannot be done and his vision too often 
has become narrowed. What modern de- 
■signing demands is fiecdom to express 
the machine age as we see and feel it. 
The slavish adding to, or subtracting 
fiom, long established designs will not 
achieve a similar result. 

I F it is true that the machine has ush- 
ered in a new era, and there seems to 
be little doubt about it, then modern 
design is here to stay because the ma- 
chine will continue to serve us. Design 
will not remain static, but will alter 
slowly in accoi dance with development 
of the machine conception. Any profes- 
sional designer can sit down and sketch 
out his idea of the refrigerator, the auto- 
mobile, ni the radio of the future, to 
suggest the lines of progress. The ulti- 
mate has not and never will be reached. 
Progress is of neces,sity slow, and par- 
liculaily in those fields in which tradi- 
tion is strongest, such as housing and 
interior decoration. 

At the moment, modern design forges 
steadily ahead because it pays in dollars 
and cents. The manufacturer adopts it 
because he cannot ignore a vital com- 
mercial success, not from altruistic or 
esthetic reasons. Competition has be- 
come, therefore, the life of modern 
design. 

Photographs courtesy of: The Hoover Co, 
Minneapolis-Honeywell Regulator Co.— Henry 
Dreyfuss, designer; Revere Copper & Brass, 
Inc., The Studebaker Corp — Helen Dryden, 
designer ; Cushman Bakery, Pennsylvania Rail- 
road, Princess Anne Bay Steamer, Sears Roe- 
buck & Co. — Raymond Loewy, designer; A. B. 
Dick Co., Westinghouse X-Ray Co. — Walter 
Dorwin Teague, designer. 



Appearance was an integral part of 
the design of this X- ray machine 




OUR POINT OF VIEW 


Air Crashes 

I S the pilot to blame for the crash of 
his airplane? Crash investigations of 
the Department of Commerce more often 
than not find in the affirmative — when 
the pilot is not alive to tell his story! 
In fact, out of 27 recent airplane acci- 
dents, 16 were blamed on pilot-error. 

Why this high percentage? Would it 
Ire radically lowered if the pilots could 
speak for themselves from the grave? 
Or is it due to the fact that, as has been 
declared, every memlrer of the investi- 
gating board is a “party in interest”? 
Does politics have as much to do with 
the findings as has been claimed? 

At present, no one knows the answers 
to these questions. We can. however, 
he rather positive on one point: Pilots 
are not so generally to blame as we are 
asked to believe. Air-line pilots, in addi- 
lion to being average human beings like 
you and me, who own their homes and 
have families and have as much desire 
to go on living as the rest of us, arc 
highly trained, carefully picked, profes- 
sional men. It is not reasonable to be- 
lieve that they take any more chances 
than an equally expert automobile driver 
of long years experience. Yet that auto- 
mobile driver has probably had his en- 
gine die for various reasons a number 
of times; if he had been piloting a 
plane, such engine or equipment failure 
worrld have meant disaster. Yet the pilot 
must rely, for the perfect functioning of 
liis plane, not so much upon himself as 
upon a host of others. 

No; the pilot is srrrely less often at 
fault. The blame may actually lie in 
several directions but when no definite 
clue can be found, it is easy enough to 
say that the pilot must have erred. This 
is easiest for the operator, for the plane 
and engine manufacturers, for the De- 
partment of Commerce— all prejudiced 
parties to any crash-investigation. And 
the Department of Commerce, having 
approved plane and equipment, super- 
vised operation, built and maintained 
airway Ireams and other safety and op- 
erational features, and having made all 
the air rules and regulations, sits as 
judge and jury in the investigation! 

Congress had before it, in the spring, 
legislation that would take air transpor- 
tation out of politics, put it under a sep- 
arate section of the non-political Inter- 
. state Commerce Commission. Air-line 
pilots think that within this section there 
should be created a five-man Air Safety 
Board (not political appointees) whose 
sole purpose would be to consider first, 
Just , and all the time t he safety of air 


travelers. With such a set-up, and espe- 
cially in view of the Interstate Com- 
merce Commission’s past record, it is 
the honest opinion of many that a great 
advance in air safety can be made. If 
such is the case, all those interested in 
the air lines should heartily endorse 
Ixith the legislation and the pilots’ sug- 
gestion for the Air .Safetv Board. So far 
they seem to comprise the best solution 
to an important problem that has come 
to our notice. 

Trailer Troubles 

A lthough the development of the 
. house trailer has not lived up to 
the expectations of certain optimistic 
prophets, still its growth has been ample 
to bring in its wake a series of troubles 
that cannot be overlooked if even more 
serious difficulties are to be avoided in 
the future. In the reports from tliose 
who have tried life on the open road 
with a trailer — whether the trailer be 
used for vacation trips or as a peima- 
nent home — we find a great diversity of 
opinion regarding the desiralile features 
of this method of living. Possibly the 
greatest di awback to trailer ti avel today 
is the lack of satisfactory and safe camp- 
ing facilities. It is all very well to talk 
about “p^BIing up alongside the road 
wherever night overtakes us” but actual 
practice is a far different matter. Cer- 
tain conveniences must he available if 
life in a trailer is to be anything more 
than a succession of bad dreams. First 
and foremost, there must he available an 
adequate supply of pure water. Sec- 
ond, there must be some type of sewage 
disposal. It is these two points in par- 
ticular that must he very carefully 
worked out if a trailer camp is to be 
comfortable for its users and safe for 
the country at large. An epidemic start- 
ing in a trailer camp could spread to 
the four winds with incredible rapidity. 
As soon as a case of communicable dis- 
ease breaks out in such a camp, there 
can be no doubt that every member of 
that camp will leave in haste, possibly 
acting as a carrier of the disease and 
spreading it throughout the country. 

The “footloose and fancy-free” char- 
acter of trailer travel lends itself ad- 
mirably to the spread of contagion and 
not at all to checking it. Departing from 
a camp at dawn, a trailer and its occu- 
pants may well be 400 miles away by 
dark, ready to settle down in another 
camp for the night. Unless some system 
of registration is employed, other than 
a possible casual check on license plates, 
there is no way of knowing whence came 


the trailer or whither it may be going. 

A trailer camp can be a decided asset 
to a community, but unless it is properly 
planned and the plans are adequately 
carried out. it can he a decided detri- 
ment. Some of the camps now available 
in Florida and California — to cite only 
two examples — are indeed worthy of 
«tiidy by any community planning to 
develop such a camp. In any event, such 
a development is not a thing which 
should be gone into without serious con- 
sideration of all the problems involved, 
and without provision for the health and 
comfort of those trailerites who wiU be 
the guests — and paying guests, at that — 
of the community in the future. 

Teach Taxation 

I GNORANCE of the very fundamentals 
of the taxation system is so wide- 
spread as to be appalling, particularly 
in view of the activities of the present 
administration and the amount of space 
devoted to the subject in the daily press. 
It is not at all uncommon to hear, din- 
ing a discussion of some piece of public, 
work, the statement made by an other- 
wise intelligent and well-educated per- 
son that: "This work is being paid for 
by the Government; the money does not 
come out of my pocket.” 

It is not the purpose of this discussion 
to attempt to delve into the ramifications 
t)f hidden taxes that hit the pocketbooks 
of each and every individual in the 
country, regardless of age or financial 
position. Rather, it is to make a plea for 
more general education in the simple 
fundamentals of taxation. If in every 
school throughout the country there 
could be instituted a simplified course 
in the principles of taxation, such a 
course to be compulsory with every stu- 
dent, it would be possible to lay the 
foflindation for a far better understand- 
ing of such functions of the Government 
— and from such understanding would 
grow a greater interest in, and hence a 
more careful selection of, our public 
officials by the voting body. 

With such knowledge inculcated in 
each successive generation, the citizen.s 
of the country would be in a far better 
position to dictate the course of govern- 
ment, rather than leave such dictation in 
the hands of a few politicians who take, 
advantage of the ignorance of those who 
elect them to office, and then turn to 
their own advantage public funds which 
are made up entirely of moneys con- 
tributed by those who put these same 
officials into positions of trust and who 
keep them there. 



By D. CECIL RIFE, Ph.D. 

Department of Zoology and Entomology, Ohio State University 


HILE walking along the street 
one day, I spied the familiar form 
of a young man a short distance 
ahead of me. Catching up with him, I 
spoke and attempted to start a conversa- 
tion, being certain he was an acquain- 
tance. However, he acted very peculiarly, 
as if I were a stranger. Finally he said: 
“You must be mistaking me for my 
twin brother.” His statement was cor- 
rect, and subsequent tests of the twins 
revealed that there was only one chance 
in a quarter million that these young 
men could have been so similar in re- 
gard to certain traits, if they had not 
originated from the same fertilized egg 
cell. In other words, they were, almost 
beyond the shadow of a doubt, mono- 
zygotic or so-called identical twins. 

The above-mentioned tests constitute 
a twin diagnostic formula developed in 
the genetic laboratories at Ohio State 
University, and include blood group, 
finger patterns, eye color, stature, cer- 
tain taste reactions, and IQ. The twins 
are compared with each other, and with 
their parents and brothers and sisters 
in respect to each trait. The chances 
of the twins being so similar if they 
originated from different fertilized egg 
cells are then computed. 

The previously discussed young men 
belong to the same blood group, have 


no noticeable differences in hair or eye 
color, vary less than a quarter inch in 
stature and a pound in weight, and have 
finger patterns so similar that only an 
expert can distinguish between them. 
Both are red-green colorblind, to ex- 
actly the same degree. They sometimes 
sing duets, one tenor and the other bass. 
Occasionally, while singing, one will 
nudge the other, and they will exchange 
parts, very few of the audience being 
aware of the change. According to 
the Stanford-Binet test, they have the 
same I.Q. At the age of 20 each was 
bothered with a toothache, the trouble- 
some teeth corresponding exactly in 
position. Each went to a different dent- 
ist, hut in both instances the tooth was 
filled. 

A lmost everyone knows of identical 
- twins, and similarities such as we 
have mentioned are not at all uncom- 
mon. While there is always a chance 
that any particular pair of extremely 
similar like-sexed twins did not origi- 
nate from the same fertilized egg cell, 
the odds are many thousands to one 
against such a possibility. You can be 
reasonably sure that twins who are so 
similar as to be constantly confused by 
relatives, teachers, and friends are ac- 
tually monozygotic or identical (the 


latter term being literally correct for 
genetic makeup alone). 

The illustrations on these pages show 
a pair of identical twin girls studied in 
our laboratories. When five years of age 
they were operated on for appendicitis, 
within two days of each other. Their 
appendices, when removed, were found 
to be of practically the same size and 
in the same condition. There are six 
pictures of each girl, each vertical pair 
of pictures showing both girls. However, 
the same girl is not always in the top or 
bottom row. See if you can find which 
pictures are of the same girl, marking 
one A and the other B. A key is given 
at the end of this article. 

About 20 to 25 percent of human 
twins are identical. Fraternal twins are 
derived from different fertilized eggs, 
and are no more alike in hereditary 
makeup than brothers and sisters. Trip- 
lets, quadruplets, and quintuplets may 
consist of all identical, or various com- 
binations of identical and fraternal in- 
dividuals. Siamese twins are identical 
twins that have not completely sepa- 
rated. 

The occurrence of these two types 
of human twins gives us unparalleled 
material for the investigation of the rela- 
tive importance of heredity and en- 
vironment in the development of various 
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To the Science of Genetics, Having to do with the 
Effects of the Different Materials Received from 
our Parents, Twins are an Invaluable Aid, Reveal- 
ing Much Concerning the Oft-debated Question 
of the Effects of Heredity and Environment 


traits. Any differences wliich occur in 
a pair of identical twins must be due 
to factors other than hereditary make- 
up. If identical twin brothers should 
marry identical twin sisters, any result- 
ing double cousins would be as similar 
in genetic makeup as ordinary brothers 
and sisters. It does not necessarily fol- 
low that traits which occasionally show 
intra-pair differences in identical twins 
may not have a hereditary basis. Re- 
versal in handedness, for example, oc- 
curs in some, but not in the majority 
of identical twins, yet there is evidence 
that handedness has a genetic basis. The 
explanation for this phenomenon lies in 
the fact that the prenatal environment 
of identical twins is different from that 
of single born individuals, and the posi- 
tion in utero may counter-balance the 
inherent tendency. Fraternal twins give 
us controls for our identical twin investi- 
gations, as, broadly speaking, twins 
reared together have similar environ- 
ments. Those similarities which are 
greater in identical than in fraternal 
twins must have a genetic basis, pro- 
vided the two groups of twins have equal 
environmental similarities. It should be 
remembered, however, that fraternal 
twins, while not having identical hered- 
itary potentialities, are as similar as 
brothers and sisters. Thus, by compar- 


ing the two types of t^vins in similar 
environments, we obtain only a partial 
measure of the part played by hered- 
itary factors. 

Numerous scientists have taken ad- 
vantage of -this method of research. For 
example, Diehl and von Verschuer, of 
Germany, have just completed a study, 
covering a period of years, of 205 pairs 
of twins with tubercular tendencies in 
one or both members of the pair. Of 
these. 80 pairs were identical and 125 
pairs fraternal. The identical twins 
show'ed similar tubercular tendencies in 
both members of the pair in 80 percent 
of the cases, whereas among the fra- 
ternal twins such similarities were ob- 
served in only 25 percent of the cases. 
Such findings definitely establish the 
existence of genetic differences in sus- 
ceptibility to tuberculosis, although in- 
fection is of course necessary before 
anyone can contract the disease. 

M any diseases have been investi- 
gated in a similar manner by va- 
rious scientists. Certain types of hernia, 
goiter, epilepsy, and dementia praecox, 
show a high degree of intra-pair corre- 
spondence in identical twins, and low- 
correspondence in fraternal twins, in- 
dicating that heredity is an important 
factor in their occurrence. On the other 


hand, measles and whooping cough 
show about the same frequencies of 
intra-pair correspondence in both types 
of twins, indicating that genetic makeup 
has little to do with an individual’s sus- 
ceptibility to these diseases. 

Numerous striking similarities for less 
common diseases have been reported 
and observed in identical twins. We re- 
cently discovered a pair of identical 
twin men, 52 years of age. For 25 years 
they have lived apart at a distance of 
approximately 100 miles. One is a rail- 
way engineman, the other a dock work- 
er. One day in April, 1933, the railway 
engineman became ill and was oper- 
ated on for gall stones at 6:00 p.m. 
About midnight of the same day, his 
twin brother became ill, and was also 
operated on for gall stones. Less than 
a year ago a well known magazine re- 
ported a similar case in regard to cancer 
of the stomach. A man over 70 years of 
age became ill and was taken to a hos- 
pital. Diagnosis revealed that he was 
suffering from cancer of the stomach. 
Within less than a week his identical 
twin brother, who lived some distance 
away and knew nothing of his brother’s 
condition, likewise became ill and was 
sent to a hospital. It was found that 
he, ton, was suffering from cancer of 
the stomach. Obviously, such similarities 
in twins in later life, after years of sepa- 
ration, are more significant than when 
occurring in twins who have always 
lived together. Particularly enlightening 
is the following case, reported by 
Champlin in 1930, for the Journal of 
the American Medical Association: One 
member of a pair of identical twin boys 
was struck with a board, and subse- 
quently developed sarcoma of the right 
testis at the age of 24, and died two 
years later. His brother had no such 
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injury, but developed saicoma of the 
right testis at the age of 31. Thus the 
injury apparently did not cause the 
sarcoma, but simply hastened its onset. 

Of especial interest are twin com- 
parisons in regard to mental deficiency. 
In identical twin pairs, in which one 
member of the pair was feeble-minded, 
the other member was also found to be 
deficient in approximately 96 percent of 
the cases, whereas in fraternal twins 
both members of the pair were affected 
in only about 25 percent of the cases. 

Several years ago, Lange, in Ger- 
many, studied twins from the standpoint 
of criminal tendencies. Of 13 cases of 
identical twins, where one of the mem- 
bers of a pair bad a criminal record, in 
all but three pairs the other member 
also had a criminal record. Only three 
out of 18 pairs of fraternal twins showed 
similar criminal tendencies in both 
members of the pair. These results were 
so significant that similar comparisons 
were made by later investigators. A total 
of 66 pairs of identical, and 84 pairs 
of fraternal twins have Been included. 
In 68 percent of the identical twins, both 
members of the pair had criminal rec- 
ords, whereas both members of fraternal 
pairs had criminal records in only 38 
percent of the cases. 

A number of anthropological traits, 
such as blood group, hair color, eye 
color, skin pigmentation, and various 
hereditary abnormalities, including poly- 
daetylism, albinism, harelip, pattern 
baldness, and colorblindness, never 
show intra-pair variation in identical 
twins. Finger and palm patterns, tooth 
conformation, features, gait, voice, and 
mannerisms never show great intra-pair 
differences in identical twins, but may 
or may not show considerable variation 
in fraternal twins. In some but not all 
cases, of identical twins, the finger and 
palm patterns of the two right hands, 
and of the two left hands, of the pair are 
more similar than those of the right and 
left band of the same individual. 

T he most fascinating phases of twin 
comparisons are, to the majority of 
us, those having to do with intellectual 
iraits. The relative bnportance of hered- 
ity and environment in mental makeup 
has been for centuries, and still is, a 
topic sure to arouse a lively discussion 
in most groups of civilized mankind. 
Have twin studies shed any light on this 
cpiestion? 

Considerable research has been done 
in this field, by numerous investigators. 
There are certain difficulties, however, 
which are not often encountered in 
the study of physical traits. We cannot 
be sure whether a given mental test 
measures only innate learning capacity, 
or whether part of the responses are 
the result of education and training. 
Then, too, the person tested may or may 
not respond to the best of his ability. 


There are certain tests, however, such 
as the Simon-Binet and its revisions, 
which have been thoroughly studied by 
psychologists over a period of years, and 
have been shown to be fairly valid 
measures of general learning capacity. 
When administered by trained testers, 
they have high coefficients of reliability. 
In other words, testers working inde- 
pendently usually obtain very nearly the 
same I.Q. for any particular individual, 
or if the individual is tested at intervals 
of several months or years, the I.Q. re- 
mains practically the same. 

H undreds of twins reared together 
have been given general intelli- 
gence tests, by various investigators. The 
average intra-pair difference obtained 
for identical twins is approximately five 
points in I.Q., an insignificant figure. 
On the other hand, fraternal twins show, 
on an average, intra-pair differences ot 
from 10 to 12 points, which is a sig- 
nificant difference. The obvious conclu- 
sion from such results is that intelli- 
gence is, to some degree at least, de- 
pendent upon genetic makeup. Newman, 
in an attempt to determine to what ex- 
tent environmental factors modify in- 
telligence. has recently studied 20 pairs 
of identical twins reared apart, and finds 
that their intra-pair differences in I.Q. 
average about the same as those for 
fraternal twins reared together. The out- 
standing inference from such findings 
seems to he that heredity and environ- 
ment are of about equal importance in 
determining an individual’s I.Q. There 
are, however, some obstacles to a final 
acceptance of such an interpretation. 
Similar and dissimilar environments, 
are, after all, only relative terms. No two 
individuals ever have absolutely the 
same or totally different environments. 
Critics quickly point out that, even when 
both types of twins are reared together, 
the identical twins have more similar en- 
vironments, because only close relatives 
and acquaintances can ordinarily distin- 
guish between the members of a pair, 
and they are thus treated as a single 
personality. Fraternal twins are as un- 
like as ordinary brothers and sisters, 
and people react to each differently. 

A logical method of ascertaining the 
merits of such a contention would he to 
obtain intra-pair comparisons of a 
fourth group — fraternal twins reared 
apart. Such comparisons would also be 
valuable as a final check on the other 
groups. If such measurements should 
show greater differences between the 
identical and fraternal twins reared to- 
gether, than between those reared apart, 
we could safely assume this discrepancy 
to he due to the fact that identical twins 
reared together have more similar en- 
vironments than fraternal twins reared 
together, as the genetic differences 
should be practically the same in both 
instances. If, however, the two types of, 


twins, when reared apart, should show 
the same or greater differences than 
those reared together, we could assume 
the environmental differences of the two 
types of twins reared together to be in- 
significant from the standpoint of intel- 
lectual makeup. 

I T is possible lor two individuals to 
make the same scores on an intelli- 
gence test, such as the Simon-Binet, and 
yet to answer different parts of the test, 
or give different correct answers for the 
same parts. Anyone who has had much 
experience in testing twins knows that, 
when members of a pair of fraternal 
twins make the same total .scores, they 
usually show differences in parts an- 
swered correctly ; or, when both answer 
a certain part correctly, they are likely 
to do so in different manners, whereas 
identical twins show an amazing simi- 
larity in parts answered correctly, and 
in type of answers. Statistical compari- 
sons have shown that there is a sig- 
nificant difference in the degree of 
similarity of responses in the two types 
of twins. In other words, identical twins 
reared together show qualitatively 
greater intra-pair similarities in type of 
responses than do fraternal twins 
reared together. We do not know 
whether the greater similarities encoun- 
tered in identical twins are due to their 
having more similar environments than 
fraternal twins reared together, or to 
there being a genetic basis for the kind 
or quality as well as the total amount of 
intelligence measured by such tests. A 
comparison of fraternal twins reared 
apart with identical twins reared apart 
should give us the solution. If the same 
qualitative differences are found to ex- 
ist between the two types of twins reared 
apart, then we can be quite certain that 
the kind as well as the total amount of 
one’s intelligence is, at least partially, 
determined by heredity, whereas if such 
differences no longer exist between the 
two types of twins reared apart, we can 
assume the qualitative discrepancy be- 
tween twins reared together to he due to 
the greater similarities in the environ- 
ments of the identical twins. 

We have briefly outlined some of the 
advantages of the twin method of genetic 
research. It can readily be seen that we 
have only begun to take advantage of 
the possibilities. Any one knowing of 
twins reared apart, either identical or 
fraternal, will be rendering a real aid 
to genetic research by contacting inter- 
ested investigators. 

Key to illustrations on pages 74-75: 
If ive use A to represent the twin 
shown in the first picture in the top row 
and B to represent the twin shown in 
the first picture in the bottom row, then 
the order is as follows: 

Top i?oMj.-'A— B— B — A— A— B 
Bottom Row: B — A— A — B — B— A 
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The 200‘inch Telescope Mirror Disk Under Initial Work 


C ONTRARY to a widespread irapressiuii, the 200-inch mir- 
ror disk, by the press often mistermed a “lens,” which 
was made for the gieat California telescope, was not read) 
for use when shipped from Corning, New York, to Pasadena, 
but was simply a cast blank of glass, as ordered. The longer 
work of the opticians mainly remains to be done. If all goes 
Well this lengthy precision job should be finished by 1940. 

The photograph shown above was taken from the visitor's 
gallery at one end of the 162-foot Optical Shop at the Cali- 
fornia Institute of Technology, by Macpherson Hole, Jr., and 
sent by Wilson'Hole. Its main feature is the big disk showing 
at right, just above the large A-shaped ladder. It lies on its 
face for the rime ^ slnwly rotating while two men seen in the 


bridge above it pour down abrasive grains. A tool which also 
rotates as it crawls back and forth across the disk, gradually 
reduces its back to a level surface. This is tested by means 
of a stretched piano wire, on a beam showing in the right 
foreground — a sufficiently precise method for the back. 

Tipped up at the left is a glass-faceted grinding tool 120 
inches in diameter, and behind it on its own grinding machine 
and covered with a white cloth is a 120-inch optical flat. This 
was made for testing the still larger mirror after it has been 
turned over, ground to a curve nearly four inches deep, fine- 
ground, polished, and delicately “figured” within one mil- 
lionth inch of perfection. Nor could all the king’s money, men 
or machines speed up this long process of utmost refinement. 




OldProblem-NewProgress 


lSTRONOMICAL calculations are a 
literary byword— everyone knows 
that they are of vast intricacy. A 
good many of us have heard that some 
of the worst of them deal with mysteri- 
ous things called ‘'perturbations’— hut 
fewer of us could tell much more about 
them. 

The trouble with the astronomers is 
that they can make their observations 
with great accuracy (which has itself 
become a byword ) ; and they naturally 
want to predict the motions of the bodies 
which they observe at least as accu- 
rately as they can measure them. 

This would be no trouble at all if we 
had to deal with only two bodies at a 
time — such as a planet going around the 
sun. Under the sun’s gravitational at- 
traction, it would pursue a fixed ellip- 
tical orbit, returning to the 
same place at exactly equal 
intervals. If the orbit were a 
circle, it would move uniform- 
ly in it, and prediction would 
be child’s play. The more ec- 
centric the orbit, the more 
uneven the motion; but the 
position at any time may still 
be calculated by formulas 
workable by anyone who 
knows a bit of trigonometry. 

With three bodies present 
—say Jupiter, Saturn, and the 
sun— the problem becomes 
extraordinarily complex. 

More than a century of study 
by the most competent math- 
ematicians has made it cer- 
tain that, if any general for- 
mula could be obtained to 
take care of the case of any 
three bodies (whatever their 
masses and motions) it would 
be so intricate that it would be of no 
practical use at all for numerical cal- 
culation. Fortunately for the astrono- 
mers, they have to deal with cases of 
special types, in which solutions can be 
obtained by a succession of approxima- 
tions. 

T he planets, for example, are so 
small compared with the sun that 
the attraction of one upon another is 
never as great as a hundredth part of 
the sun’s attraction on it, and usually 
very much less. We start, then, by treat- 
ing the motion of Saturn as if Jupiter 
were not there, and vice versa. This 
gives formulas for their motions (each 
in a fixed orbit) from which their posi- 
tions can be approximately, though not 


How a Century-old Obstacle Has Been Avoided 
in Dealins; with the Astronomer’s “Problem of 
Tbi’ee Bodies”. . . Special Problem Just Solved 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University, Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 
President of the American Astronomical Society 


exactly, calculated. Using these com- 
puted positions, we may now calculate 
the attraction of each upon the other, 
and then find the changes which their 
attractions will produce in their mo- 
tions. These changes are the ‘"perturba- 
tions.” To compute them is by no means 
a simple problem, but one that has been 



The handsome exterior of the Optical Shop on the 
campus at the California Institute of Technology, in 
Pasadena, within which the 2O0-inch mirror disk is now 
being ground — as is shown on the preceding page 


solved. Armed with this information, 
and correcting our original calculations 
of the planets’ positions at a given mo- 
ment for the perturbations, we can use 
these corrected positions to get im- 
proved values of the perturbing forces. 
These again lead — after a great amount 
of labor— to more precise values of the 
perturbations themselves. A third simi- 
lar step is necessary only for the most 
massive planets, Jupiter and Saturn. 

The results of these vast calculations 
may he described rather simply. We 
may suppose the orbit of each planet to 
remain an ellipse, but very slowly to 
change its shape and shift its position 
in space^though its size and the period 
of revolution remain unaltered. The 
hotpal planet will never get very far 


from an imaginary one, which moves in 
this “mean ellipse” in accordance with 
Kepler’s simple laws, though it may be 
nearer the sun, or farther o2, ahead of 
the fictitious planet or behind it, above 
the orbit plane or below it. The amount 
of these deviations may be represented 
by the sum of a great number of ‘"terms,” 
each of which has a fixed 
range, or amplitude, and a 
fixed period. A single such 
term may be described geo- 
metrically by uniform motion 
in a small circle exactly like 
the famous epicycles by 
means of which Ptolemy, 1800 
years ago, sought to calcu- 
late the planets’ motions. 

The modern “tables of the 
planets” indeed are a glori- 
fied collection of epicycles, 
far more numerous than 
Ptolemy’s. What gravitation- 
al theory does is to enable us 
to calculate accurately the 
period and radius of each 
epicycle. 

Theoretically, the number 
of these terms or epicycles is 
infinite; but in practice only 
a moderate number are large 
enough to have to be con- 
sidered, even in the most refined work, 
so that the “planetary theory” is a 
practical success. 

The lunar theory, which deals with 
the motion of a satellite under the at- 
tractions of its primary and the sun, 
differs widely in its analytical details, 
but ends with formulas of the same type 
—a slowly changing mean orbit, and a 
host of epicycles or periodic terms. Like 
the planetary theory, it succeeds in 
practice, though Brown has had to in- 
clude almost 700 terms in his expression 
for the moon’s longitude. But this suc- 
cess depends on the fact that the orbits 
of the planets, and of the moon, are 
roughly circular— having small eccen- 
tricities— and are inclined to one an- 
other- by hut a few degrees. The coefifi- 
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cient of each term fin plain \vords, its 
size] comes out of the analysis in the 
form of a power-series in the eccen- 
tricities and inclinations. For most of 
the infinite number of terms the coeffi- 
cients involve such high powers of these 
small quantities that they are negligibly 
small. When precise perturbations are 
calculated for Pluto, with its high ec- 
centricity and inclination, the number 
of ‘'sensible” terms will probably he 
very large. (It will be many years be- 
fore our knowledge of its orbit will he 
accurate enough to justify this heavy 
labor.) 

To apply the same methods to a comet 
would probably be useless — ^it is very 
doubtful, to say the least, whether the 
series would be convergent. Fortunately, 
there are other, and much easier, meth- 
ods for computing, as accurately as we 
like, the perturbations of a comet by 
the planets — step by step, and month 
by month, for as long as our patience 
holds out — and this suffices in practice, 
since no comet has yet been observed 
for as many as 40 returns, and only two 
for more than 20. 

But there are other cases, of much 
theoretical interest, in which the step- 
by-step process would not work. 

F or a considerable percentage of the 
double stars, for which orbits have 
been computed, one of the components 
has been found to be a spectroscopic 
binary — a far closer double. For ex- 
ample, Castor consists of two close pairs, 
with periods of three and nine days, re- 
volving about one another in some 300 
years. 

In such systems, the smaller orbit is 
often, and the larger one almost al- 
ways, highly eccentric, so that the 
“classical” methods already described 
are not available. It is also impracticable 
to calculate the motion in the close pair, 
step by step, over thousands of revo- 
lutions. 

Here is a new problem presented by 
nature, demanding a new method of 
mathematical attack, and the problem 
has just been solved, in a brilliant 
fashion, by the most experienced vet- 
eran in the field of celestial mechanics 
— E. W. Brown. Professor Brown starts 
from scratch — ^with the general equa- 
tions of motion — but applies a new 
method of approximation. In all known 
cases of this sort the period of the close 
pair is but a small fraction of that of 
the wide pair. Cali this fraction m. A 
general solution of the problem would 
involve terms containing m, m\ m“, and 
so on. A first approximation, and one 
quite adequate for the present purpose, 
may be obtained by neglecting the very 
small terms involving ' m^, and so on. 
When this is done, he finds that the 
mathematical analysis is simplified to 
an unexpected and remarkable degree. 
It is no longer necessary to expand in 



powers of the eccentricities and in- 
clinations ; instead, general formulas are 
obtained, which hold good even for very 
large values of the eccentricities of both 
the large and small orbits, and of their 
mutual inclination. 

Nothing like this has ever been met 
with before in the century and a half 
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Professor E. W. Brown of Yale, a 

specialist in celestial mechanics 

of past investigation. It is indeed a new 
case in celestial mechanics, and the 
most notable theoretical advance in 
many years. 

The motion of the wide pair is not 
perceptibly affected by the duplicity 
of the close pair; but the orbit of the 
latter may change considerably. During 
each revolution of the close pair there 
are departures from simple elliptic mo- 
tion — usually too small to be important. 
During each revolution of the wide pair 
the orbit of the close pair, and the posi- 
tion of the stars in this orbit, undergo 
periodic changes. Finally, there are slow 
changes. The point of closest approach 
of the stars (periastron) moves forward, 
the node of the orbit-plane on that of 
the larger orbit retrogrades, and both 
the eccentricity and inclination fluctu- 
ate by large amounts. These changes are 
themselves periodic, and require for 
their completion as many (or more] 
revolutions of the wide pair as there 
are revolutions of the close pair in one 
of the wide. These changes are illus- 
trated by Professor Brown’s calculations 
for the system of Xi Ursae Majoris — 
which has already been described in 
these columns. [June, 1936, page 315. 
-M] 

The wide pair with a period of 60 


years has an eccentricity of 0.41 and an 
inclination of 57 degrees to the “plane 
of the sky” on which it appears to be 
projected. It has been well observed 
over nearly two revolutions. The brighter 
component is a spectroscopic binary 
with a period of 1.83 years and an ec- 
centricity of 0.53. Precise photographic 
measures of the apparent separation of 
the wide pair show an oscillation which 
indicates that the smaller orbit is in- 
clined 85 degrees to the ‘"sky” and 38 
degrees to the other orbit. The com- 
panion is too faint to see separately. 

The other component of the wide pair 
is also double, with a period of four 
days; but this pair is so close that for 
all practical purposes it may be treated 
as a single body. The first pair, however, 
affords an almost ideal case for the ap- 
plication of the new theories. The pe- 
riodic changes in the smaller . orbit, 
which repeat themselves after 60 years, 
alter the eccentricity by a total range 
of 0.03, tire inclination by 3 degrees, 
and the longitude in the orbit by a little 
over 1 degree. Could we observe the 
pair from close by, these changes would 
be conspicuous; but at its actual dis- 
tance these effects are at the very limit 
of observation, if not beyond it. 

T he gradual changes are much 
greater, but very slow, The forward 
revolution of the periastron takes 24,000 
years to complete a circuit, the retro- 
gression of the node, 4600 years. The 
eccentricity ranges from 0.54 to 0.19, 
and the mutual inclination of the orbits 
from 37 to 47 degrees. These changes 
repeat themselves after 1900 years. 

Could we observe the pair long 
enough, we would therefore find easily 
obsen’ahle changes. The orbit plane, in 
particular, may at times have an incli- 
nation — from our viewpoint— of 57-4-7 
degrees, or only 10 degrees. At other 
times it may be exactly edgewise toward 
us, and it is possible that one star may 
eclipse tlie other. Unfortunately, this 
will not happen for many centuries. 

Of all the known cases, this is the 
one in which the short period is the 
largest fraction of the longer one, and 
hence the one in which the perturba- 
tions are the greatest. For such a star 
as Castor, the periodic changes in the 
short period orbits must he far too 
small, and the progressive changes far 
too slow, to be detected by observation. 
In the triple star Zeta Cmcri, a pair with 
a 60-year period has a slowly moving 
distant companion which must require 
several centuries for its revolution. 
There are several other such stars ; and, 
when they have been followed nearly 
around their orbits, there will be a fine 
chance for the application of the present 
theory— which will then be some cen- 
turies away from being new. Until then, 
the problem may be regarded as closed. 
■—Princeton, N. /., June 2, 1937. 
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Freight Train Schedules Faster . . . Research Im- 

o 

proves Cars . . . Shipments Protected . . . Larger 
Car Loads . . . Rail Service to Customer’s Door 

By S. T. BLEDSOE 

President, The Atchison, Topeka and Santa Fe Railway Company 


R ailroading ami nitncuice aie 

synnmmous. That same unquench- 
' able romanticism which drove 
hands of steel across the continent to 
weld millions of miles of raw territoiy 
into a mighty nation breathes today as 
America's railroads forge ahead. 

Yestei day’s pioneering railroader 
fought Indian battles, deserts, mountain 
floods, and blizzards. Today's pioneers 
carry on civilization's battle in hun- 
dreds of research laboratories. Less col- 
orful pd unsung, but heroes none the 
less, are the scientists who conquer un- 
explored fields of metallurgy, electricity, 
chemistry, and the many other branches 
of engineering having to do with rail- 
roads. 

Evei-changing conditions of business 
and social life in this country make new 
demands upon the transportation world 
daily. Railroads long have occupied 
themselves with the job of keeping safe 
and dependable service abreast of the 
forward-moving tide. This work of 
American rail systems is well illustrated 
by the revolutionary improvements of 
freight service during the past five years. 

Today, massive freight trains move on 
yesterday’s passenger schedules. Mile- 
a-minute rail transportation of the 
world’s merchandise is today’s possibil- 
ity and tomorrow's commonplace. Other 
links in the intricate railroad world are 
speeded up in iliythm with the modern 
trains. Rail service is extended to the 
customer’s very door, and special fa- 
cilities are provided daily for handling 
the complex products of an intensified 
civilization. 

Painstaking laboratory research has 
removed railroad pi'ogress from the 
realm of hazard and experimentation. 



Safety and dependability have always 
been watchwords in railroading, yet they 
are doubly important today as thousands 
of tons of goods are rushed from pro- 
ducer to consumer overnight. Designers 
of new locomotives, cars, and other 
equipment are specifying strength far in 
excess of that actually needed for the 
anticipated service; they are demand- 
ing and getting greater factors of safety. 

Until about 1930, railroads directed 
much of their research effort toward 
greater safety and economy. Millions 
of dollars were spent on roadbed im- 
provement and signal systems. While 
this program was designed to, and did, 
reduce operating costs, it has proved of 
great benefit in the new speeding-up 
process. Much track curvature and steep 
grades were eliminated or reduced. 
Signal systems were improved to a point 
where they operate safely and efficiently 
under our ultra-fast schedules of today. 

ITH scientifically tested rails in 
place on improved roadbeds, the 
railroads were ready to step up the 
tempo of their service when the demand 
came. Shifting economic trends forced 
merchants to carry smaller stocks. This 
necessitated immediate replacement and 
extra fast service on re-orders. Over- 
night service came with the depression. 
Harassed business men needed and de- 
manded constantly increasing types of 
service. 

The store-door pickup and delivery 
system for less-than-carload shipments 
was pioneered by traffic experts who 
studied, tested, and perfected this nerv 
feature in railroading that has become 
an accepted service on all railroads. 

In the Middle West, livestock is picked 
up in any quantity lots and carried to 
the central markets at carload rates, 
actual weight; it might be added that 
this saves the fanner the necessity of 

More automobile bodies per car by 
new loading system. Left: Auto- 
mobile body on stanchions ready to 
be turned into place. Right: Body 
turned and fastened for shipment 


liulding his livestock ready for market 
until he has accumulated a carload 
consignment. 

Railways have made household words 
of air-conditioning and streamlining. 
Present-day passenger trains are being 
widely and favorably discussed because 
of their many modern conveniences. 
Parallel improvements in freight service 
have been keeping step. But, because the 
passenger service offers intimate per- 
sonal contact with the public, much more 
has been said of it than of our job of 
tiansporting the nation’s foodstuffs, 
fuel, and daily necessities. 

It has been said that the railway re- 
frigerator car has done more to widen 
distribution of food than any other agent 
e.xcept the tin can, This is understand- 
able, realizing that today seafoods, 
vegetables, meats, and fruits are de- 
livered fresh daily to markets from coast 
to coast by American railways. Ten 
years ago, it required eight days for a 
fast freight train to carry fresh meat 
from Kansas City to Los Angeles. To- 
day, the Santa Fe operates a freight 
service over that route, making delivery 
on the sixth morning. California fruits 
were handled to Chicago on a 154-hour 
schedule in 1925 while today that time 
has been shortened to 130 hours. 

Between Chicago and Kansas City 
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there is a heavy traffic of goods from the 
Pacific Coast, Arizona vegetables, Texas 
livestock, Oklahoma petroleum, and 
Kansas wheat. Outbound from Chicago 
pours a vast stream of merchandise — 
automobiles, farm machinery, furniture, 
and all sorts of factor)' goods. Ten years 
ago the fastest freight service between 
these two cities required nearly 29 hours. 
Today, the usual operating time is 
around 20 hours. However, the Santa Fe 
.sends a train over this route in 16 hours 
45 minutes. I mention what we have 
done in these respects to typify what has 
been and is being done on many rail- 



One of the largest locomotives recently built by the Santa Fe, a 2-10-4 type weigh- 
ing 440 tons. Its tractive force is 93,000 pounds, its fuel capacity being 27 tons 


roads today. 

The schedule between Kansas City 
and Denver has been shortened by an 
entire day. The freight train run from 
Kansas City to Galveston has been cut 
from 78 to 48 hours. Between Kansas 
City and Amarillo, schedules have been 
shortened as much as 22 hours and 40 
minutes. These schedules, however, do 
not tell the whole story of speeded-up 
freight service. Trains can and do op- 
erate ahead of their schedules in cases 
of emergency. 

S INCE J. B. Sutherland, of Detroit, ob- 
tained the first patent on a refrigera- 
tor car in 1867, probably no other special- 
handling facility has been the subject 
of more experimentation than the rail- 
way refrigerator service. The Santa Fe 
reached California in 1885, and intro- 
duced refrigerator service to that coun- 
try for the transportation of California 
fruits. 

These early refrigerator cars, built 
along the lines of ordinary freight 
cars, except for ice bunkers holding 
8000 pounds of cake ice and having 
about one inch or less of insulation, were 
mounted on the customary iron trucks. 
Today, these refrigerator cars are being 
built to carry 100,000 pounds. They have 
from 10,000 to 12,500-pound ice capacity, 
and they are insulated to a thickness of 
three inches and more. They are being 
mounted on cast steel trucks with both 
cast iron and steel wheels. 

Special cars for the transportation of 
frozen fruit juices and othuv frozen prod- 
ucts are insulated to a thiclness of seven 


distance of 2500 miles. Standard refrig- 
eiation service is maintained along the 
system so that cars can be re-iced each 
24 hours. However, in recent years, 
shippers have been pre-cooling their 
produce and icing it heavily in order to 
reach the markets with hut one stop for 
re-icing. At the present time, 90 percent 
of the citrus fruit is marketed under 
these modified forms of refrigeration. 

Experiments are being made in the 
, use of dry ice for refrigeration purposes. 

Prior to 1930, development of freight 
motive power was aimed at increased 
capacity and economy rather than speed. 
Thirty-five years ago the well-known 
1000 class Santa Fe type engines used 
compound cylinders and intricate driv- 
ing mechanisms. This type of engine had 
a tractive force of 38,150 pounds and 
pulled 1200-ton trains at 30 miles per 
hour. 

For the next 30 years, locomotive de- 
velopment simplified working parts, in- 
, creased steam pressure from 180 
pounds to 300 pounds, and produced the 
superheater which today delivers steam 
at a temperature of 720 degrees. 

I With old-fashioned lubricants, poor- 
i ly treated water, and an excess of work- 
i ing parts, locomotives formerly ran from 
150 to 180 miles and then were detained 
for two or three days in the roundhouse. 
Oil company laboratories have de- 
veloped oils that will not break down 
under great heat; and chemists have 
given us modern treatment for foreign 
matter in water so that, instead of form- 
ing scale, this matter settles as sludge 
and can be blown off in the modern 


The meter operates from two elec- 
trodes of varying height protruding into 
the top of the boiler. As the water level 
rises due to foam in the boiler, contact 
is made with the electrodes, thus closing 
an electric circuit which, in turn, notr- 
hes the engineman that all is not well 
in the boiler, and opens a blow-off valve 
releasing the surplus water. As this wa- 
ter is blown off with some 200 to 300 
pounds of steam pressure, it carries 
away the accumulation of sludge or oth- 
er foreign matter which caused the foam- 
ing. 

T he Sairta Fe now is building new 
5001-class, Santa Fe type locomo- 
tives that have a tractive force of 93,000 
pounds. They have 74-inch driving 
wheels, are capable of pulling a 6000- 
tun train at 65 miles an hour, and weiglr 
more than a half million pounds — 538,- 
000 pounds to be exact. 

These engines can travel lOO miles 
between stops for fuel or water. They 
are designed to run 150,000 miles be- 
tween trips to the repair shop. They are 
the conventional 2-10-4 type of engine 
that the road has used over a long 
period. 

Terminal operations are keeping pace 
with other improvements over the wide 
range of railway operations. Diesel 
switching engines are replacing the 
steam switcher. These more compact 
power units can run for 24 hours a day 
and need not be laid up for cleaning and 
servicing to the extent necessary for 
steam engines. 

Close co-ordination between the vari- 


Inches. Fresh meats are transported gen- 
erally in cars equipped with brine tanks 
filled with ice and salt. These tanks are 
capable of reducing car temperatures to 
the freezing point. 

The greater part of our perishable 
traffic originates in California or Ari- 
_zona, and is handled for an average 


foam meter operation. 

Incidentally, these foam meters have 
contributed no small item to the speed- 
ing up of trains. It was formerly neces- 
sary to wash scale and sludge from 
engine boilers after each trip. With 
meters in operation, engines sometimes 
run for 30 days without this cleaning. 


ons railroads is much in evidence around 
the terminals. Ready interchange of cars 
and equipment from one line to another 
speeds steadily flowing traffic of the na- 
tion, Railroads are studying consolida- 
tion of terminal facilities where there is 
a possibility of effecting operating 
economies and at the same time ex- 
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The newest, most economical system for loading completed automobiles 
for shipment. The racks permit utilization of space hitherto a loss to shippers 


peditiivg tlie steady movement of traffic. 

In addition to reaching out to the mer- 
chant’s place of business with store-door 
delivery, railroads are handling storage 
and marketing facilities at the metro- 
politan centers. In Chicago, the Santa 
Fe owns jointly with the Illinois Central 
a produce terminal that covers approxi- 
mately 100 acres. 

Many railroads have constructed 
grain elevators. This permits cars to be 
unloaded promptly upon their arrival 
at the terminal rather than serving as 
temporary storage for grain. This is an 
important factor during the rush of the 
harvest season when delays are costly 
to grain growers. At the Santa Fe’s 
Kansas City elevator, more than 30 cars 
of grain can be emptied per hour. A 
large unloading rack picks up cars 
bodily, dumps out the grain, and wheels 
the cars back to a switch track where 
they can be shunted into a train return- 
ing to the wheat fields. 

Within recent months, railroad car 
engineers enabled a major motor car 
builder to save both money and time on 
automobiles shipped from the factory 
to Pacific Coast assembly plants. Ten 
car bodies liad been the maximum load 
the maker had been able to ship. Much 
dunnage— crating and blocking— had 
been required. Loading and unloading 
was a long tedious job, and claims for 
cargo damages were frequent. 


Freight-car engineers went to the fac- 
tory and studied the loading system. Re- 
turning to the railway shops, they 
equipped a car with steel tracks at bot- 
tom and top. A stanchion was designed 
to up-end the automobile bodies so they 
could be bolted to the tracks. Using this 
system, 18 bodies now can be loaded 
■where only 10 were carried before. The 
number of men required for the loading 
job was reduced, and the dunnage has 
been entirely eliminated. The car bodies 
now can be shipped finished, up- 
holstered, and fitted with their instru- 
ments. They arrive at assembly plants 
just as they left the factory, without 
damage. 

T here has been developed a tech- 
nique for loading car frames in 
gondolas. Such gondolas are fitted with 
racks and braces so that factory cranes 
drop the frames into place, eliminating 
hand shifting. These special cars are 
being provided in numbers to handle 
this rapidly developing class of busi- 
ness. 

Many dry commodities and food- 
stuffs now are being transported in tank 
cars. These cars are of special design 
and equipment. They are closed to air 
and moisture while in transit. Expense 
of packaging and hand loading these 
products is eliminated since the “dry- 
flow” cars are filled and emptied by 


conveyors. Similar cars have been de- 
veloped for handling cement, Fuller’s 
earth, and other powdered clay prod- 
ucts. Until recently these products were 
sacked and shipped in box cars. 

Another development is a “closed 
hopper” car that can be loaded and un- 
loaded pneumatically, eliminating dam- 
age and spillage, and saving time as 
well as handling expense. Powdered 
products are fed by gravity into air lines 
that force them up into storage bins 
several stories above the car track. 

Endless examples of this type of ser- 
vice could be enumerated, but probably 
the most important factor in freight 
tiansportation remains the standard box 
car. This vehicle has been undergoing 
a constant evolution. Wooden box cars 
built for capacity loads of 40,000 to 60,- 
000 pounds are rapidly disappearing 
from the rails of this country. Old fash- 
ioned brakes, light couplers, bolt- 
studded iron trucks and other items 
have been dropped from modern car 
building. New cars with steel under- 
frames, steel ends, and steel sides can 
carry up to 100,000 pounds. They are 
equipped with better springs— snubber 
springs to reduce jolting — and some 
have an underframe which tends to make 
the car body “float.” Steel roofs, riveted 
tightly to the walls, make the new car 
interior almost water- and dust-proof. 

Unwieldy car doors that could be 
opened and closed only by main 
strength and strong language have given 
way to large close-fitting doors that move 
on roller bearings and that have special 
opening devices built in the fastening 
mechanism. Many other instances could 
be cited to show how freight service and 
equipment are keeping up to date. Every- 
where along the railroad lines, new 
ideas are being tested and tried. As soon 
as they show merit in the saving of time, 
increase safety, or make for dependa- 
bility, they are placed in service. 

Today, research workers with pioneer- 
ing urge are exploring new regions in 
scientific thought. Out of this explora- 
tion -will come discoveries that will make 
the railway train of tomorrow even more 
attractive than it is today. 
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Radium- 

Nature’s Oddest Child 


[In Four Parts — Part Two) 

T he preciousness of the element 
radium is due in large part to the 
difficulties of extracting it from the 
parent ore ( uranium I with which it is 
invariably associated. The wearisome 
labors of the Curies were not extraor- 
dinary when we consider that modern 
chemistry has made hut slight progress 
in refining radium since the Curies 
pointed the way. Radium does not occur 
in great veins like coal or iron, hut is 
found with uranium in what the chem- 
ist calls a state of equilibrium. This 
means that there is always a maximum 
amount of radium in proportion to the 
amount of uianium in which it is found. 
Contrary to popular belief, radium is 
found widely distributed throughout 
the lithosphere, or crust, of the earth, 
and there is good reason to believe that 
it occurs also abundantly within the in- 
terior of the earth. 

Thus far, radium has been found in 
the earth associated with uranium it- 
self or other ores containing uranium. 
Among these the most important is pitch- 
blende, which is a blackish uranium 
oxide containing other metals in negli- 
gible quantities as impurities. Pitch- 
blende deposits occur in Cornwall, 
England; in Jachymov (formerly called 
St. Joachirastaal) in Czechoslovakia; in 
the Belgian Congo; and in the Great 
Bear Lake region of Canada. Next 
comes carnotite, which occurs as a 
binder between the sands and has been 
found in Utah and Colorado. Carnotite 
bears the chemical name of potassium 
uranyl vanadate and it has played an 
important part in the history of radium 
in the United States. Autunite, a cal- 
cium uranium phosphate, occurs in 
Portugal and Australia, and has also 
been a source of radium production al- 
though not a very economical one. 

It is impossible to predict how mam- 
more rich deposits of radium will he 
discovered, even in the very near future. 
In an age that is as highly mechanized 
as ours, it is difficult to conceive that 
any section of the globe has been left 
with stones unturned, but there are 
many. The machine age has tended to 
centralize population, and even the ex- 
plorers seem to prefer spectacular trips 
to the polar regions to treks through 
the uncharted wildernesses that lie near- 



Strange Experiments . . . Only One Chemist Sur- 
vived ... A Little Mistake that Cost $35,000, an 
Explosion, and a Sneeze that Cost $13,500 

By JOHN A. MALONEY 

The Museum of Science and Industry, Chicago 


In addition to the original and crude 
method of detecting radium -ft'ith a sensi- 
tized photographic plate, its presence 
within an ore can easily be detected by 
either of two methods— the electroscope 
and the scintilloscope (or spinthar- 
iscope!. The electroscope usually con- 
sists of a metal chamber, in which is a 
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A laboratory worker transferring 
radium emanation to a cylinder for 
measurement by the electroscope 


piece of metal suspended from an amber 
or sulfur insulator. Attached to the up- 
per end of this strip is a piece of gold 
leaf. Ordinary electric charges wiU 
cause the gold leaf to fly away from the 
metal strip, and after the electricity 
ceases, the electroscope discharges and 
the gold leaf slowly returns to its origi- 
nal position. Bring a piece of radium- 
bearing ore near the electroscope and 
the rate of discharge is accelerated. Ear- 
ly electroscopes were not only crudely 
made hut extremely delicate; modern 
instruments, however, are well adapted 
to the prospector’s kit of tools. The 
scintilloscope consists of a closed brass 
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coated on the interior of the other end 
with zinc sulfide. A radium bearing min- 
eral brought close to the cylinder pro- 
duces scintillations in the zinc sulfide 
that can he plainly seen within a few 
minutes— as soon as the eye has become 
accustomed to darkness. The result 
produced is most striking and can best 
he described as comparable with sit- 
ting on a vantage point far out in the 
Milky Way and gazing on a parade ot 
brilliant planets and comets as they whirl 
by in a mad, dazzling, fascinating, and 
disordered array. It is as if the lecturer 
in a planetarium lost control of his 
"deus ex machina,’' allowing the starry 
firmament to run wild, It is a cosmic 
madness that cannot fail to entrance. 

All of the radio-active metals affect 
-ii a photographic plate by causing it 
to appear “light-struck,” and that 
method of detecting radium lias only 
rarely been used. It is not an infallible 
test because other radio-active mate- 
rials, such as thorium, also transmit in- 
visible rays to the plate. 

But perhaps a more pleasant way to 
learn more about the methods of treat- 
ing radio-active ore to obtain radium 
than an erudite discussion in chemical 
terms would be to follow some of the 
pioneers wffio came after the Curies; 
to share with them some of their expe- 
riences and, by thus projecting our- 
selves back into their ranks, really to 
appreciate the nature of this fascinating 
stuff called radium. 

With the scenes shifted, then, from 
the shack of the Curies in Paris to 
Colorado, and the hands of time moved 
forward to 1920, we watch a burro train 
that moves like a lethargic side-winder 
rattlesnake over the narrow mountain 
passes. Joseph M. Flannery, President 
of the Standard Chemical Company, of 
Pittsburgh, has already explained in 
great detail the object of their quest to 
Allis crew of 300 mem who sit taut in 
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their saddles, eyes roving under perspir- 
ing brows over a horizon that dances 
in a maddening mirage, without even 
vestiges of vegetation to absorb some 
of the terrific heat. They all knew that 
they were going into that hot, arid coun- 
try to pry loose as many tons of car- 
notite ore as the burros could carry 
back to the concentration mill 18 miles 
from the sand deposits — 18 awful miles 
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"The warning came too late. Thir- 
ty-two animals were hurled to an 
instantaneous death at the base of 
the cliff. The dead burros were 
relieved of their precious burden 
and most of the ore was recovered” 

of waste that seared the souls of man 
and beast alike. 

Throughout these stifling days these 
300 men gnawed into the dust and 
loaded 300 pounds of it on the back of 
each burro. Then the train started hack 
for the mill. The head driver decided 
that the burros must be roped together 
to keep them and their precious burdens 
from tumbling headlong into the gullies 
that were a half mile deep in some 
places. And roped they were. 

What was the reason for all of this 
activity? The Austrian government had 
declared an embargo on pitchblende ore 
and, if the United States was to have 
its own supply of radium, these carno- 
tite deposits must be tapped. No other 
region had given any evidence of con- 
taining radio-active material in paying 
cpiantities. .A.nd so we find the burro 
train moving back to the mill with 
50,000 dollars’ worth of ore upon their 
weary backs. All went well for the first 
few miles. Nearing a particularly steep 
cliff, the driver yelled a warning to the 
men to guide the burros with care — 
but the warning came too late. Thirty- 
two animals were hurled to an instan- 
taneous death at the base of the cliff. 
Days and weeks went by as the dead 
burros were relieved of their precious 
burden and others brought up to trans- 
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port it to the concentiation mill. Most 
of the ore was recovered. 

This procession kept up until 500 tons 
of carnotite had been dumped into the 
open maw of the concentration miU, 
where it was hand high-graded until 
but 100 tons remained. Then it was 
shipped in bags to the railroad depot 
at Placerville, and thence to Canons- 
burg, Pennsylvania, under special guard. 
At Canonshurg another crew of men 
awaited the arrival of the shipment and 
prepared the great tanks and tubs that 
would again begin the process of reduc- 
ing. 

It must be noted here, that, although 
the men engaged in this, the first at- 
tempt to produce radium in this coun- 
try, were chemical engineers of the first 
order, they were in about the same 
predicament as were Pierre and Marie 
Curie in their shed. They were very un- 
familiar with the substance they were 
refining and even less with the radium 
for which they were searching. It is not 
to be wondered at, then, that they went 
through some experiences which were 
almost as heartbreaking, and certainly 
more costly, than those through which 
the two pioneers had gone in France. 

F or experimentation and use, a 
gram of radium-— one thirty-second of 
an ounce— is divided into 1000 parts, 
each called a milligram; these, in turn, 
are again divided into 1000 parts, each 
called a micrograni. A unit of gas which 
emanates from a milligram is called a 
millicurie and li-roo part of this gas unit 
is called a Mache unit. Seldom does 
even a Mache unit go astray in the 
laboratory. To demonstrate the activity 
of even a Mache unit, the chief chemist 
of the Standard Chemical Company one 
day placed a Mache unit in one of six 
pills and asked six laboratory assistants 
to swallow them during his absence. 
Twenty-four hours later he was able, by 
taking a drop of blood from the ear of 
each man, to identify the consumer of 
the Mache unit! 

The length of life of radium is deter- 
mined in a peculiar way. Suppose, for 
example, that a given pound of radium 
could be watched during its entire life- 
time. .After 1690 years had passed, it 
would have given up half of its energy. 
At the end of another 1690 years the 
remamder would have given up half of 
its energy. At the end of the third 1690 
the remainder would have released half 
of its energy. If mathematics is your 
forte, you are welcome to continue until 
you can write QJ:.D. after the final 
ray leaves the last atom of radium and 
mere lead alone remains. 

Strange experiments were tried in 
Canonsburg with this new plaything. In 
the course of the work it was found that 
wiUemite, an ore of zinc, glowed with 
a cold light under the influence of 
radium emanations. Ten men were 
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placed chest to back, the first in line 
holding a piece of willemite. One hun- 
dred milligrams of radium were held 
behind the last man’s back and still the 
willemite glowed. 

Water was found to have that peculiar 
kinship, which the chemists of those 
days called ‘‘chemical affinity,” for the 
emanations of radium. After drinking 
water which had been treated with a 
sufficient quantity of radon gas, these 
pioneers found that a metallic object in 
the waistcoat pocket could be photo- 
graphed, using the rays from the watei 
in the subject’s stomach as a light- 
source. Mr. Luther S. Gable, the sole 
survivoi of six chemists who met their 
death from radium in those days, and 
who now resides in Brookfield, Illinois, 
still retains the photograph thus taken 
of his own watch as a grim memento ol 
the fate which he escaped. A strange 
and dangerous X-ray process, that! 
Wffiter thus charged loses half of its en- 
eigy in two and seven-tenths days. 

Radium history in the New World 
was repeating itself, and misfortune 
seemed to follow misfortune with an 
uncanny persistence. After the burro in- 



Rows upon rows of crucibles in 
the crystallizing department of 
the Standard Chemical Company’s 
plant at Pittsburgh. At left is 
Dr. Krapf who died from radium 

cident and the safe delivery of the ore 
at Canonsburg came days of boiling and 
testing in huge, covered vats. Again 
it was the old game of “the needle in 
the haystack.” Somewhere in that great 
array of seething crucibles was radium, 
perhaps a part of a gram, perhaps a 
gram, but it was radium! Just where it 
was, only this tedious process of refin- 
ing and cooking would tell. One day a 
test of the tanks indicated that the 
radio-active material was confined to 
one tank. Orders came through from 
the chief chemist to drain off the other 
tanks and thus make room for more 
ore. The workman who turned the 
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valves which allowed the useless ore to 
run down a drain and into the river 
must have been quite perturbed by the 
responsibility of his position, or else 
very absent-minded, for he proceeded to 
valve off the wrong tank and at least 
35,000 dollars worth of radium-bearing 
ore land perhaps more) slid merrily 
down the drain pipe and into the river. 
There was no chance of recovery here. 
It was gone and the next day so was the 
workman. 

The first illuminated dials for watches 
and gages were made here during this 
course of experiments. The entire dial, 
with the exception of the numerals, was 
jnade iridescent. The cost of such treat- 
ment was prohibitive and a purchaser 
would have run the risk of being burn- 
ed unless he wore a lead shield for 
protection. And so another “crazy no- 
tion” was shelved, until the Ingersoll 
Watch Company put its illuminated 
watch on the market with a dial whose 
numerals were treated at first with 
radium but later with meso-thorium, a 
cheaper substitute of the radio-active 
family. 

N ature was lavish in her endow- 
ment of the element radium. Three 
kinds of emanations come from it; first, 
the alpha particle which becomes helium 
gas; second, the beta particle, which is 
the electron, or negative charge of elec- 
tricity; and third, the gamma ray which 
is similar to the X ray. The metal tung- 
■sten had been made to give off an alpha 
particle and this fact led to some specu- 
lation on the part of radio-chemists. 
Tungsten is 22 points lower in the 
periodic chart of atomic weights than 
lead, and so it seemed that lead might 
he giving off alpha particles, but so 
slowly that they had not been detected. 
If so, lead was disintegrating, they ar- 
gued. Disintegrating into what? Into 
the metal thallium and then into mer- 
cury and finally into gold! Here again, 
is the age-old dream of the alchemist 
cropping up — the transmutation of base 
metals into gold. But chemistry has 
passed that stage of speculation. Chem- 
ists today are not worried much about 
this dream. To them lead is a precious 
metal in this age of electricity — far more 
precious than gold in some respects. 
The machine age has been on a lead 
standard for many years but the econ- 
omist has not found it out yet. 

One of the research chemists at the 
Standard plant who had been analyz- 
ing the ore in a test tube announced that 
he had retrieved traces of radium- 
bearing salts by watering the radium- 
barium-sulfide, and soda metal. If it 
worked in a test tube, he reasoned, it 
might also work in one of the great 
conical tanks. All agreed that it should 
be tried. Perhaps it would prove to be 
a short cut that would eliminate some 
I of the time lag that existed in the refin- 
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A physicist at the Ontario refinery of the Eldorado Gold Mines, Ltd., measur- 
ing with an electroscope liquor containing only .00001 milligram of radium 


ing process. And so water was dumped 
into one of the great tanks and the 
group drew hack to await the results. 
The results came all too quickly. A 
great cloud of smoke, brilliantly illu- 
minated with radon gas, issued from the 
tank, and then the whole thing blew 
apart, burying its great weight in the 
dirt floor. Every inch of soil and every 
scrap of debris had to be dug up, pul- 
verized and chemically treated before 
the precious ore could be recovered. 
Most of it was recovered. 

Surely this was a train of costly ac- 
cidents that was sufficient to try the 
patience of a Job. But Flannery was a 
man of great foresight and he kept his 
men at work and spent as much of his 
own time in the plant as did his most 
enthusiastic assistants. Radium was sell- 
ing in the world market at this time 
for 125,000 dollars a gram, and Flan- 
nery knew that if the carnotite ore of 
Colorado could be made to produce 
enough radium every hospital in the 
United States could be supplied with it 
at a reasonable price. It seems, too, that 
the women of America were also de- 
manding that Flannery produce radium 
enough for them to present to Madame 
Curie, who was coming to visit oui' 
shores. Madame Curie received her 
share of Flannery’s radium, but the fates 
decreed otherwise for his radium clinics 
distributed throughout the United 
States. The demand for radium has al- 
ways exceeded the supply, and doubt- 
less always wUl, but in those days the 
needs of medical centers, universities 
and research laboratories whose re- 
searchers needed radium to help solve 
the atomic structure of matter, were 
large. Today, although radium is im- 
portant in physical investigations, it 
has been supplanted, in the domain of 
the atom smashers, by high-speed par- 
ticles shot from cyclotrons and giant 
static generators — the heavy artillery of 
physics today. 


The day finally came when a minute 
amount of the elusive radium salts was 
cornered and placed with loving caie iji 
a watch crystal on a laboratory table. 
What a surprise for the boss, the men 
remarked to each other. Before the dust 
of the day’s work had been completely 
swept away, a call was sent to Flannery 
to come to the laboratory at once. The 
staff waited with bated breath. In he 
came, and they pointed with justifiable 
pride to the watch crystal. Flannery 
leaned lovingly over it. 

"How much is it worth?” he finally 
inquired. 

"At the present market price”, an- 
swered the chief chemist, “it is worth 
about 15,000 dollars.” 

"And it cost us . . .” Flannery had 
started orally to compute the cost when 
some of the dust that was being swept 
up entered his nostrils. “Ka — chon!” he 
finished, and blew the 15,000 dollars 
worth of radium salts into invisibility. 
The watch crystal was empty. The situa- 
tion did not seem as huraorous then as 
it does now. 

Everyone in the room was made to dis- 
robe; every nook and cranny was swept 
with fanatical zeal ; the floor was scrub- 
bed with hydrochloric acid; and the 
coBections of clothing, debris and dust 
were burned. All but about ten percent 
of the radium was recovered from the 
ashes. 

Radium took its awful toll in those 
days, too. Dr. Emil Krapf, Dr. Alvin 
Krammer, Paul F. Hague and Dr. 
Charles H. Viol all died within a few 
years of each other, and all of them 
were in their thirties, Flannery, him- 
self, met a similar fate, toppling over 
dead as he crossed the living room floor 
in his home. Gable, the sole survivor of 
this group, believes that Flannery may 
have inhaled the 10 percent of radium 
salts which could not be found the 
day he .sneezed it away. 

(To be continued] 



Before its restoration by the Mexican Government the old Maya pyramid was in 
a sadly tumbled-dotvn outside condition. Trees grew over its damaged faces 


The Most Spectacular Disco y cry of Archeological 
Specimens in Original Posilioii Ever Made in the 
New World . , . The Jaguar Throne of Chichen Itza 


URING the summer of 1936. arche- 
ologists of the ^Mexican Govern- 
ment, working at the Maya ruins 
of Chichen Itza. Yucatan, made an 
extremely important discovery. They 
found that El Castillo, the most im- 
pressively dominant of the pyramid- 
temples of the famous site, embraces 
within itself an older pyramid-temple 
that has been completely concealed for 
centuries. When the chambers of this 
inner temple had been cleared of the 
rubble ivitli which they had been filled, 
objects were revealed of the utmost 
value to the scientists who are trying to 
clear up the perplexities that have 
arisen respecting the Maya race, the 
greatest of all the pre-Columbian races 
of the New WMrld. 

El Castillo, built to honor Kukulcan, 
one of the members of the Maya 
pantheon of gods, stands near the cen- 
ter of a 45-acre terrace which is com- 
posed of rubble masonry raised a few 
meters above tlie level of the vast lime- 
stone plain which comprises almost the 
whole of the northern portion of the 
peninsula of Yucatan. Surrounding the 
pyramid lies a complicated agglomera- 
tion of temples, courts, arcades, colon- 
nades, palaces, and mounds not yet 
excavated—an architectural complex so 
extensive, indeed, as to indicate that 
Chichen Itza, when at the height of its 
development, must have truly presented 
an amazing spectacle. 

The peak of this construction activity 
at Chichen Itza was reached during 
what is known as the New Empire pe- 
riod of Maya history, a period which 
probably began soon after the middle 
of the 11th Century and which con- 
tinued well into the last half of the 15th 
Century, almost to the time of the com- 
ing of Columbus. This period of three 
and a half centuries is often referred to 
as the period of the Maya renaissance, 
and it is indeed true that during this 
time Maya culture experienced a sharp 
revival which found its most fruitful 
expression in the design and construc- 
tion of great buildings for religious and 
ceremonial purposes. 

This awakening to exuberant archi- 
tectural activity appears to have been 
due, in part at least, to the influx of an 
alien people from the west. There is 
uncertainty as to just who these people 
were, but there are grounds for believ- 
ing that they belonged to the great 
Nahuan linguistic group of Mexico. At 
aU events they profoundly affected the 
art, the architecture, and the religious 
and ceremonial life of Chichen Itza. 
Mayapan, and Uxmal, the three city- 
states of Yucatan that, during this peri- 
od of Maya history, formed the political 
confederacy known as the League of 
Mayapan, 

The invaders from the west brought 
with them, for example, worship of 
Kukulcan, the feathered-serpent god, 


who was represented by a rattlesnake 
having a body whose scales were re- 
placed by the feathers of the sacred 
quetzal bird and from whose mouth a 
human head frequently protruded. Eve- 
rywhere in Chichen Itza among the 
buildings of the New Empire period, 
representations of this all-powerful 
divinity of the earth and sky are to be 
found. In columns, cornices, facades, 
balustrades, murals, bas-reliefs, the 
Maya artists and sculptors employed the 
feathered serpent as an ornamental 
motif with unrestrained prodigality. 

So, too, the immigrants from the west 
seem to have been responsible for the 
marked increase that took place in the 
performing of human sacrifices. Indeed, 
it is thought by some that they are right- 
ly to he charged with having introduced 
the religious ceremonies that were as- 
sociated with El Castillo and the sacred 
well near-by— ceremonies which cul- 
minated in casting the most beautiful 
of the Maya maidens into the well in a 
supreme effort to appease the rain-god 
who was thought to have his abode in 
the depths below. 

Such was the period of the New Em- 
pire among the Maya of Yucatan— a 
period during which the culture of this 


extraordinary race came into its final 
flowering. It was early in the period and 
in response to the renovating and re- 
juvenating tide of new life that flowed 
into Chichen Itza, that El Castillo, the 
pyramid-temple of the great god Ku- 
kulcan, was erected. Abandoned soon 
after the coming of the Spaniards, 
Chichen Itza and its magnificent struc- 
tures quickly fell prey to the inexorable 
advance of the jungle. Indeed, the whole 
of this great Middle American civiliza- 
tion dropped out of human conscious- 
ness, became lost to human view. 

In 1925 a Department of Monuments 
within the Ministry of Public Education 
was established by the Mexican Govern- 
ment and responsibility for supervision 
of the ruins in Chicken Itza vested in one 
of its bureaus, that of Pre-Hispanic 
Monuments. Of this bureau, Sr. Ignacio 
Marquina has been the bead for sev- 
eral years. With the creation of the 
Department of Monuments, steps were 
taken to protect the ruins and, in the 
case of El Castillo, to restore the miss- 
ing stones to their original positions. 

In planning and executing this work 
of repair and restoration distinguished 
engineers, architects, and archeologists 
were called upon for assistance. 



OF KuKULCAN 



The great pyramid, 79 feet high and 197 feet wide, as now restored, showing 
the northern face. Stone stairways rise to the summit on each of the four faces 



A north-to-south cross-section of the pyramid showing: a, outer stairway; 
b, outer terraced face; c, inner stairway; d, inner terraced face; e, vestibule 
of concealed temple; f, sanctuary of concealed temple, with the jaguar throne 


The restoration, so far as it could be 
carried with assurance that the original 
design was being faithfully followed, . 
was completed in 1927. To give an idea 
of the state of the pyramid-temple be- 
fore repair, one of its sides, the south 
side, has been left as it was. Pictures 
made in the last century show how dis- 
astrous had been the effect wrought by 
the forces of nature and by the inhabi- 
tants of neighboring villages, as well, 
who had removed much of the original 
facing for use in their own construc- 
tions. Comparison of the picture of the 
restored structure with the one at the 
head of this article will give some idea 
of the magnitude of the task undertaken 
hy the Bureau of Pre-Hispanic Monu- 
ments and also how well that task was 


Meanwhile, the Mexican Government 
entered into contract with the Carnegie 
Institution of Washington, effective as 
of January 1, 1924, whereby the Insti- 
tution was permitted to conduct archeo- 
logical studies at the ruins of Chiclien 
Itza. In 1925 the Institution staff began 
excavating a tree-covered mound of 
debris near El Castillo. As fallen ele- 
ments were identified and restored to 
original positions, this structure, called 
the Temple of the Warriors, grew into 
one of the finest examples of New Em- 
pire construction so far found in the 
entire Maya area. 

It was a year later, in 1926, that Earl 
Morris, in charge of the work at the 
temple, made a discovery about the way 
in which the pyramidal foundation had 

-km-anamld that sumested a new 


field of investigation which archeologists 
have been quick to follow up. He had 
almost completed work on this structure 
when a sculptured column block pro- 
jecting from a corner of the supporting 
pyramid suggested that some explora- 
tory excavation of the pyramid itself 
should be undertaken. As a result of the 
investigation which he made, it was 
found that chambers existed belonging 
to an earlier temple, and that they had 
been filled with rubble and had been 
incoiporated, in their entirety, in the 
pyramidal base of the Warriors Temple. 

Morris dug out the filling, shored up 
the walls with concrete piers to prevent 
collapse, and drove shafts to the sur- 
face for air and light and easy access. 
In the course of this work many features 
were revealed which have thrown im- 
portant light upon the stage which 
Maya culture had reached when this 
early temple was erected. 

Discovery that the pyramid builders 
of the Warriors Temple, instead of com- 
pletely demolishing the older structure, 
had preserved a substantial portion of 
it by filling it up and covering it over, 
suggested that a similar practice might 
have been followed in the erection of 
other Maya pyramids, and this has 
proved to have been the case. Excava- 
tion of a pyramid-mound at Uaxactun, 
Guatemala, in 1928, by Carnegie Insti- 
tution archeologists revealed that, while 
external appearances pointed only to a 
structure of rough rubble, actually a 
beautiful pyramid of uncut stone, faced 
with four stairways, each Sanked by 
colossal masks of lime stucco, lay com- 
pletely buried beneath the rubble cov- 
ering. Again, during the past year, par- 
tial excavation of a mound near Guate- 
mala City by Dr. A. V. Kidder, head of 
the archeological staff of the Institution, 
disclosed that it contains a series of no 
less than four superimposed pyramids 
and a like number of burial vaults, 
from the latter of which objects of rare 
archeological value are being taken. 

So loo, in 1936, archeologists of the 
Mexican Government, upon completing 
exploration of El Castillo, added an- 
other conspicuous example to the grow- 
ing list of treasure-yielding pyramids, 
as we shall see. 

Exploratory work on this great pyra- 
mid to determine what, if anything, lay 
concealed within it, was begun in 1930 
under direction of Sr. Marquina. The 
first step taken was that of driving a 
tunnel at ground level straight in from 
a point at the center of the south face 
of the pyramid. Thirty feet within, the 
base of an earlier pyramid was encoun- 
tered, whereupon the tunnel was turned 
to the left, or west, and driven along 
the base line of the hidden pyramid to 
reach the southwest corner. Turning 
the corner, the tunnel was continued 
northward along the western side of the 
__irmeLJBirainid to a point far enough 
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past the center to prove that no stair- 
way existed on the west face of the inner 
structure. 

Next, the attack was shifted to the 
north face of El Castillo and at a point 
at the base line just west of the stair- 
way, selected to avoid damaging the 
stairway, a tunnel was run east until it 
was under the center of the stairway, 
then it was turned to the right and 
driven south toward the heart of the 
pyramid. Here, at a distance of about 
30 feet, the base of the older pyramid was 
reached a second time, but, unlike their 
experience with the tunnel at the south 
face, the investigators encountered a 
stairway, apparently leading up the 
north face of the buried pyramid. 

At the foot of the newly discovered 
staiiway they came upon a rectangular 
limestone box, approximately 2y2 feet 
long, two feet wide, and two feet deep. 
It was covered with a lid consisting of 
a single stone slab which had been fitted 
to the opening. 

Outside the box lay the skeleton of 
a man. 'When the ponderous lid was 
raised, to the delight of the archeologists 
there were revealed : two turquoise mo- 
saic plaques; three necklaces, one of 
coral, one of turquoise, and one of jade; 
seven heads of jade; five jade pendants, 
one of which was an exquisitely carved, 
iridescent piece representing the figure 
of Itzamna, the head of the Maya 
pantheon; a piece of jade with a frag- 
ment of cloth attached; about 2000 loose 
button-shaped beads of turquoise; and 
two unusually large sacrificial knife- 
hlades of flint, four inches wide and 
more than a foot long. 

Dr. Sylvanus G. Morley, of the Car- 
negie Institution stafl, who examined 
the box and its contents soon after dis- 
covery, believes that it is to he regarded 
as a ceremonial deposit made upon the 
occasion of the commencement of work 
upon the new pyramid — a procedure 
suggesting the modern practice of lay- 
ing corner stones and of depositing 
within them or under them boxes con- 
taining objects of probable interest to 
future antiquarians. 

A year or so after discovery of the 
inner stairway and the box at its foot, 
Sr. Marquina and his colleagues began 
sinking test pits in the platform at the top 
of El Castillo to see whether the inner 
pyramid was surmounted by a temple 
structure. They soon found that such a 
structure existed; that it had been 
filled in instead of having been de- 
molished ; and that its top lay only about 
a meter below the floor of the outer 
temple. By means of tunnels run in dif- 
ferent directions they learned that the 
temple surmounting the earlier pyramid 
contained two chambers, one directly be- 
hind the other, and that entrance was 
gained through a single doorway at the 
north side which, in turn, was reached 
by the stairway running up the north 


face of the inner pyramid of the two. 

During the working season of 1935, 
the outer chamber of the older buried 
temple was cleared of its rubble filling. 
At the center of this chamber a stone 
statue was discovered which represented 
a recumbent human figure ( the so-called 
Chac Mool figure) of which ten others 
have been recovered in Cliichen Itza. 
Unlike all the other statues of this type, 



The jaguar throne found in the in- 
ner chamber of the buried temple. 

It was carved from a single block 
of stone and is painted vivid red, 
except the spots on the legs and 
the eyes, which are represented by 
inlays of apple-green jade, and the 
teeth and fangs, which are hard 
white stone. A mosaic turquoise was 
found on the seat of the throne 

so far found, the ten toenails of this one, 
made of highly polished white hone, 
were still intact. Both its upper and 
lower teeth, made of the same material, 
were in position, as were its eyes which 
were also made of white bone. To rep- 
resent the pupils of the eyes, circular 
pieces had been cut from the centers and 
replaced with a black material re- 
sembling pitch. 

During July and August of 1936 the 
excavation of the inner chamber was 
pushed to completion and an amazing 
discovery made. The back wall of the 
chamber was found to have been studded 
at regular intervals with the heads of 
human femurs, presumably obtained 
from sacrificial victims. At the center 
of the chamber stood a box, made of 
squared limestone blocks, which was 
covered by two ponderous flat stone 
slabs. 

Inside the box was a throne fashioned 
from a single block of stone, carved to 
represent the figure of a jaguar, and 
painted a vivid red. As the figure has 
been shielded within the pyramid all 
these centuries from the light, the color 
is probably almost as brilliant as when 
it was originally applied. The spots of 
the jaguar are represented by inlays of 


apple-green jade. The eyes also are 
made of jade, unusually large hemi- 
spherical pieces of excellent quality hav- 
ing been used for the purpose. The 
teeth and fangs appear to consist of 
hard white stone. The principal dimen- 
sions of the statue are: Greatest length, 
33 inches; greatest width, measured 
through the shoulders, 12y2 inches; 
greatest height, measured from the bot- 
tom of the base to the top of the head, 
27 inches. 

Resting upon the jaguar seat lay a 
mosaic turquoise plaque similar to the 
two found in the box at the foot of the 
stairway. On top of the plaque reposed a 
shell necklace, and a jade pendant, 
carved to represent a human face. Dr. 
Morley is of the opinion that this central 
object of the inner chamber may prop- 
erly be identified as a jaguar throne. 
He points out, in support of this 
opinion, that double-headed jaguar 
thrones have been found in the ruins 
of the New Empire city of Uxmal; and 
that representations of it are to be 
found in the paintings on the walls 
of the inner temple chambers of the 
Temple of the 'Warriors and at two 
other sites. 

It is not improbable that figures of 
the jaguar, the eagle, and other animals, 
as well, were employed by the warrior 
cults or societies of 'Yucatan very much 
as insignias are used by the vaiious 
orders of modern times to identify par- 
ticular groups. Neither is it improbable 
that the older temple buried within the 
pyramidal base of El Castillo was 
erected by the jaguar cult of warriors 
and used by them in ceremonial prac- 
tices. 

Although the contents of the box 
found at the foot of the inner stairway 
of El Castillo have been taken to the 
Museum of Archeology and History at 
Merida, the capital of the State of 
Yucatan, for safe-keeping, very wisely 
the Mexican authorities have decided' 
not to remove the reclining human fig- 
lue and the jaguar throne, with its 
turquoise mosaic plaque, from the cham- 
bers of the inner temple. Instead, they 
have covered them with protective var- 
nish, glassed in the jaguar throne, and 
installed artificial lights. 

It is therefore now possible for visi- 
tors to enter the tunnel at the base ol 
the north face of El Castillo, to follow 
through to the foot of the inner stair- 
way where the ceremonial box reposes, 
to ascend to the summit of the buried 
pyramid and thence, through the portal 
of the hidden temple, to enter its age-old 
throne room, and there witness, in im- 
agination, the barbaric scenes that once 
took place in this sacred inclosure and 
to view, in actuality, what Dr. Morley 
has characterized as the most spectacu- 
lar discovery of archeological specimens 
in original position ever made in the 
New World. 


The Endocrine Brain 


Hormones from the Ductless Glands . . . Problem of 
the Pitnitary . . . Giants and Dwarfs . . . Thyroid 
Hormone for Stout People. . .Made a Rooster Broody 

Bv DARWIN VEXLER 


A SHORT time ago a demonstration 
of some new expeiiments with the 
ductless glands was given at one 
of the large eastern universities. At a 
signal from the lectuier one of the ex- 
perimental animals was brought into the 
auditorium, as lively and happy an ex- 
ample of dogdom as one might wish to 
see. He jumped affectionately upon the 
attendant who brought him in, and 
harked away to the immense 
amusement of the scientists 
present. Yet that animal was * 

minus a part of one kidney « 

and two ductless glands. The , 9 
only thing that kept him alive It 

was a daily injection of Irm- \ 

mone, an artificially prepared ; 
substitute for the products of 
the glands that had been re- 
moved from him. In that dog 
had been conquered two C(jn- 
ditions that, rrirtil a few years 
ago, meant mysterious and 
fiertaiir death when they oc- 
cured in humans. 

The hormones ate secre- 
tions produced by certain 
glauK in the body and pour- 
ed directly into the blood. In ^ ^ 
their action the glands are the 
very close kin to the much less 
puzvding ones which have ducts, such as 
those which produce tears and those 
which form saliva. But, instead of send- 


years ago, little attention was paid to 
the pituitary till 1886, when a French 
physician, Pierre Marie, discovered that 
the disease of acromegaly was due to it 
— and then himself died of acromegaly! 
A few years later two Englishmen found 
that control of the blood pressure was 
dependent on the pituitary, and called 
it the ‘‘brain of the endocrines.” Later 
woik has shown that they named more 


A case of acromegaly, shown chiefly by the changes in 
the jaw. Some cases are considerably worse than this 


wisely then they knew, and that there 
is scarcely an action performed hy the 
body which is not influenced by this 


vessels to leceive its secretions. Three 
diffeient cell types have been distin- 
guished in the anterior part of the organ, 
hut only one kind has been found by 
microscopists in the intermediate pait. 
Six honnone.s are known to be produced 
by the anterior part. Of them the gona- 
dotropic or sex stimulating hormone has 
been shown to come from one of the 
three types of cells, a kind which will 
stain in basic dyes, and the growth hoi- 
mone from another, a variety which 
stains in acid dyes. Apparently also 
both of these kinds of cells can change 
into the third variety. Only one secretion 
has been isolated from the intermediate 
part. 

Like most scientific problems, that of 
the pituitary is basically quite simple. 

We know that something is 
produced by it, and wish to 
know what that something 
does and what it is, so that 
we can make it ourselves and 
Li'd out just how it acts. It 
hBt is partly curiosity and partly 

immediate usefulness that 
dictate the study, and iheie 
is always the knowledge that 
the mete curiosity may lead 
into finding something of 
'*’q great immediate importance. 

The method of going about 
the work is almost self-evi- 
dent; either remove from the 
animal all the substance 
which is to be investigated, 
and see what he does without 
,5 it, or add more of it to a nor- 

this inal individual and see what 

that does. Then lake it all 
away, and give this animal the aitifi- 
cially prepared substance. In actual 
practice, of course, this becomes com- 


ing their products to some very definite 
part, by means of a little tube which 
can be seen, they empty directly into the 
blood. The substances they discharge 
do not themselves perform visible ac- 
tions, but they cause some bodily func- 
tion to be performed— much as pressing 
the trigger of a rifle causes it to fire. 
These secretions are the body’s messen- 
gers traveling along the roads of the 
body, the blood vessels — indeed it is 
from the Creek word for messenger that 
they have been christened hormones. 
The glands that produce them have been 
named the ductless glands or endocrines. 
Of them all, perhaps the most interest- 
ing and the most important is the 
pituitary. 

Thoug h it was discovered some .SOO 


organ. 

The pituitary arises in the embryo 
animal as two little pouches, one form- 
ing in the floor of the brain near the 
forward end, the other from the roof of 
the future mouth of the animal. The 
little out-pocketing in the future mouth 
region becomes detached, forming a 
small sphere, and moves upward till it 
joins the part which has arisen from 
the brain. In the adult the pituitary, a 
small body about the size of a hazel-nut, 
is found to be made of three parts— a 
nervous part, which has come from the 
brain, and intermediate and anterior 
parts, both of which originated as part 
of the embryonic mouth region. The 
gland lies in a bony case at the base of the 
skull, and is richly supplied with blood 


plicated. There is the question of de- 
vising a method of completely removing 
the substance from the animal. That, 
in the case of the pituitary, involves an 
operation for the removal of the gland, 
which lies close to the brain in a well- 
protected bony box. The chemist is 
drawn into the work because his is the 
job of preparing the extracts and iso- 
lating the pure hormones. Differenl 
kinds of specialists have their fields in 
following the effects upon various sys- 
tems of organs, the heart, blood-vessels, 
sex glands, and others. 

The investigation of the intermediate 
part of the pituitary, simpler and of less 
general interest than the anterior part, 
iUustrates pretty well how the work is 
done, A great deal of the research has 
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been done on lower animals — frogs, oth- 
er amphibians, fish. This is due partly 
to the difficulty of working with mam- 
mals — removal of the pituitary in one 
may take as long as four hours and is 
dangerous — and partly to the remark- 
able effects of this part of the gland on 
amphibia. The operation is done under a 
low-power microscope, upon the tadpole, 
for example, wdien it is about one sixth 
of an inch long. At this time the pituitary 
is still being formed, and the brain part 
has not yet been joined to the mouth 
part. An interesting sidelight is the fact 
that cutting out the mouth part has been 
found to inhibit the formation of the 
brain part. 

T he frog's skin carries two kinds of 
pigment, black and silver, arranged 
in a series of layers. When the pituitary 
is removed, the frog turns from a non- 
descript black to a beautiful silvery 
color. Close study has shown that this 
is due to the black granules of pigment 
becoming fewer in number, and ag- 
glomerating into small compact blobs, 
while the silvery pigment becomes 
spread out into thin layers and can 
easily be seen. Transplanting some of 
the silvery skin to an animal which has 
not been operated upon causes it to be- 
come black, and the reverse experiment 
will also work. Extracts of the inter- 
mediate part of the pituitary cause the 
skin of an operated animal to turn black 
when injected. Dr. Zondek, an endo- 
crinologist tvhose pregnancy test is well 
known to physicians, has obtained a 
very potent extract which he calls in- 
termedin. 

However, it is the secretions which 
come from the anterior part of the gland 
which most closely affect humans and 
are most interesting. Probably the best 
known of them all is the growth hor- 
mone. Dwarfs and giants are fairly 
common among humans, and the clini- 
cians showed that these conditions were 
accompanied by abnormal pituitary 
glands. To investigate these conditions 
experimentally it became necessary to 
devise a method of operating on the 



pituitary of some mammal. Many sci- 
entists made attempts before Dr. Ascher 
of Berne University, Switzerland, per- 
formed the first successful operation on 
young dogs. There was complete ab- 
sence of growth after the operation, and 
young animals never became sexually 
mature when the pituitary had been re- 
moved. Dr. P. Smith of Columbia Uni- 
versity perfected the now most gen- 
erally used experimental method. He 
used rats, which have the pituitary at- 
tached to the brain by a very thin stallt. 
making it possible to work quickly 
without injuring the brain. One hun- 
dred and five operations were per- 
formed in one set of experiments, and 
in each case the rat showed absolute 
failure of growth, not gaining a gram 
after the removal of the pituitary. They 
remained sexually infantile, and the sex 
glands degenerated. Yet, injection of an 
extract of the gland for one month 
caused the animals to become perfectly 
normal and to equal their unoperated 
brothers in size. Feeding the gland was 
without effect, the hormone being di- 
gested in the stomach. Also, by injec- 
tion of pituitary extracts rich in growth 
hormone Dr. Evans has been able to pro- 
duce giants in rats which in respect to 
size in this species of animal would be 
equivalent to humans 12 feet tall. Of 
course no human being ever attains such 
dimensions. 

The human disease of acromegaly, 
discovered so long ago by Marie, has 
been found to be due to excessive pro- 
duction of the growth hormone. In adults 
the hones lose their ability to grow. 
Some parts of the skeleton can, however, 
continue to grow throughout life, the 



Showing 22-month gain of a rhitrl 
. of nine under a pituitary extract 
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cartilages of the nose and chest, those 
between the vertebrae, the jaw, being 
among them. All these resume growth 
under the influence of the pituitary, 
stimulated to produce abnormal amounts 
of growth hormone by certain types of 
tumor. The victim becomes ape-like in 
appearance, with a tremendous chest, 
hunched posture due to the lengthening 
of the back-bone, long fingers and toes, 
and a prognathous jaw. The pituitarv 
increases in size, presses on the brain, 
and causes headaches and blindness. 
The patient finally dies. An operation 
for the removal of the pituitary now 
brings relief. 

One of the by-products of the in- 
vestigation of acromegaly was the 
demonstration of the fact that heredity 
is a factor in the effects produced by 
the hormones. Bulldogs with large jaws 
could be made to grow even larger ones 
by giving them growth hormone, but this 
effect could not be produced in shepherd 
dogs. Dr. Evans injected the hormone 
into dachshunds. He was able to make 
the animals grow in weight, and could 
cause them to become so heavy that 
they could no longer walk, but the legs 



The bad results of pituitary defi- 
ciency in an eleven-year-oId boy 


could not he made to grow. In man 
there is a kind of dwarf which has a 
normal body, but very short legs. It 
would be dangerous to attempt to bring 
this sort of dwarf to normal stature by 
injecting the extract, reasoning from 
the effects of the growth hormone on 
dogs, as this might make the individual 
all the more heavily torsoed without af- 
fecting the legs. This type of experiment 
has, however, been tried with a race of 
silver mice which is born with insuffi- 
cient growth-hormone producing cells 
in its pituitary gland. These mice would 
ctiMPoiKl to the d»ari himan '.ho is 
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well, but diminutively proportioned. 
The mice were made to grow to normal 
size. 

Dr. Smith removed the pituitary from 
a tadpole and found that the thyroid 
gland did not develop. This was the 
experiment w'hich led to the discov- 
ery of another pituitary hormone, the 
thyrotropic. The thyroid gland is an- 
other of the endocrines and is verv 
important in determining the meta- 
holism — the speed at which one lives. 



The tragic result of pituitary defi- 
ciency in a woman aged only 27 


Recently the thyroid hormone has been 
given to stout people. It causes them to 
use more energy, to live faster, and in 
the process they use up the fat they 
have accumulated. The same hormone 
has very marked effects upon the heart, 
speeding it up. In the frog it is neces- 
sary to the process of metamorphism 
from tadpole to frog. Smith’s operated 
tadpoles would not change into frogs, 
though he had not directly touched the 
thyroid. In another experiment he re- 
moved the thyroid gland, leaving the 
pituitary, which immediately began to 
grow larger. Injection of pituitary ex- 
tract caused the development of the 
thyroid in the first set of animals, but 
did not affect the second. Here was a 
substance produced by a ductless gland 
which acted on another ductless gland. 

Similar experiments have been per- 
formed on mammals. When the pitui- 
tary was removed the heart rate and the 
hasal metabolism — the amount of en- 
ergy used when resting— feU. The thy- 
roid degenerated and the animal could 



1‘liuto Sfieni'C SerMoe 

Normally, the pituitary makes all parts of the body grow the right size in 
relation to each other. One of these dogs, from the same litter, is imbalanced 


pituitary extract containing the thyro- 
tropic factor corrected all these symp- 
toms. Too much of it caused the thyroid 
to grow to several times the normal size 
and the eyes to bulge, just as they do 
in certain types of goiter. The effect was 
that of giving enormous amounts of thy- 
roid hormone. Very little has yet been 
done in applying these results to man. 
But there are diseases like cretinism, 
where dwarfism and idiocy are due to 
insufficient thyroid development, which 
promise fields for the use of them. 

Another hormone having a similar 
effect in the control of another of the 
ductless glands has been found. This is 
the adrenotropic, which exerts its effect 
upon the adrenal glands, two small 
bodies lying near the kidneys. The ab- 
sence of these is responsible for the 
fortunately rare Addison's disease. Here, 
too. there is a promising field for medi- 
cal application. 

The disease of acromegaly, due to 
excessive pituitary activity, is often ac- 
companied by a vai iety of diabetes. Dr. 
Houssay of Buenos Aires finds still an- 
other substance from the anterior part 
of the pituitary which is antagonistic to 
insulin, the controller of the amount of 
•sugar in the blood. The pancreas pro- 
duces insulin. If enough is present in 
the blood, there is a normal amount of 
blood sugar. If it is not, then the sugar 
accumulates in the blood and diabetes 
results. Dr. Houssay removed the pan- 
creas from toads, and they came down 
with diabetes. If he removed the pitui- 
tary as well, the animal was only pre- 
cariously healthy, hut the smallest 
amount of pituitary extract would cause 
diabetes. Starving for a day would cause 
convulsions because the blood sugar had 
dropped too low. These convulsions 
could be relieved by feeding sugar, just 
as in hospitals today an overdose of 
insulin is counteracted by feeding sugar. 
Houssay named the pituitary substance 
the diabetogenic hormone. 

A fifth hormone has been designated 
the ketogenic, and when it is present 
in too great an amount it prevents 
animals from utilizing fats. Instead of 
burning them completely to carbon di- 
oxide and water, the abnormal animal 


duces the so-called ketone bodies. These 
are responsible for the characteristically 
aromatic odor of a diabetic’s breath. 
Like the smoke of an improperly burn- 
ing lamp, they indicate waste and a 
pathologic condition. Just how the 
ketogenic factor acts is still a mystery. 
In man the discoveiy of this and the 
diabetogenic hormone may yet cause a 
change in the method of dealing with 
some cases of diabetes. 

A great deal of recent investigation 
has been concerned with two other hor- 
mones from the anterior part of the 
pituitary. One is the lactogenic, by the 
correct administration of which it was 
possible in one hospital recently to per- 
mit 25 of 29 mothers who submitted to 
the treatment to nurse their children 
normally, as they otherwise would have 
been unable to do. The same hormone 
caused a normally not broody variety 
of hen, and even in one case a rooster, 
to brood, 

T he sixth is the gonadotropic, the 
hormone which controls the func- 
tioning of the sex glands. In one strik- 
ing example rats which normally pro- 
duce ten to twelve ova or eggs at each 
cycle of sexual activity, produced as 
high as 40 after treatment with the hor- 
mone. In mammals it has been discov- 
ered that there are really two hormones, 
one of which causes the eggs to descend 
from the female sex glands, the other of 
which causes formation of the “yellow- 
body,” the corpus luteum, in the ovary. 
This produces still another hormone, 
lutein, which allows the fertilized egg 
to become attached and form an em- 
bryo, besides aiding in causing the se- 
cretion of milk and preventing the 
production of more eggs during preg- 
nancy. Many attempts have been made 
to cure sterility and to alleviate periodic 
pains by the use of these extracts. 

The entire science of the pituitary 
gland is one of the lives! corners of 
present-day medical physiology. New 
and important discoveries are appearing 
in every issue of the scientific journals 
such as Endocrinology, and this new 
work is being closely watched by both 
the physicians and the manufacturers 
^j^harmaceuticaj^roduct^ 



By T. SWANN HARDING 


I IFE frequently shows a strange power 
j to resist destruction. Living things 
— bacteria, animals, and men— are 
much affected by their surroundings. 
Temperature and nutrition especially in- 
fluence both the rate of living and the 
length of life of all organisms. Some 
organisms show almost incredible powei 
to resist adverse conditions or to survive 
in the entire lack of food. On the other 
liand, some stories of the persistence of 
life under adverse conditions cannot be 
credited. Let us see whether we can 
.separate truth from fallacy in a few ac- 
counts of instances where unusual per- 
sistence has been claimed. 

One of these recent reports which 
amazed laymen, but rendered biologists 
distinctly skeptical, came from P. Kap- 
terev of the Soviet of Sciences. It con- 
cerned the thawing out in the laboratory 
of chunks of frozen subsoil from a re- 
gion where it is supposed to have been 
frozen for thousands of years. We were 
told that spores, grasslike plants, and a 
number of small animals emerged in a 
fine state of survival. 

Thus far, this report has not been con- 
tradicted. But the average biologist, 
when interviewed about it, usually 
shrugs his shoulders and looks uncon- 
vinced, We are reminded that, but a few 
months back, Dr. Ira B. Bartle of Cali- 
fornia reported the persistence of cer- 
tain microscopic dots of life throughout 
a period of 249 years. He claimed to 
have resurrected colonies of soil bac- 
teria that went into suspended anima- 
tion two centuiies and a half ago in the 
four-foot adobe walls of an Arizona mis- 
sion house. 

T hen there was the even more famous 
case of Charles B. Lipman, who re- 
ported finding living bacteria in stony 
meteorites from the heavens. This ap- 
peared to confirm the theory that life on 
earth got its start via life-seed from the 
celestial regions. Lipman earlier claimed 
to have found living bacteria in pre- 
Cambrian and in Pliocene rocks, also in 
anthracite coal formed 250,000,000 years 
ago. Unfortunately, very careful repe- 
tition of Lipman’s work failed to con- 
firm his findings. 

At some time or another, all of us 
have read about the remarkable mummy 
wheat which is said to have retained its 
power to germinate despite burial for 
centuries in the tomb of an Egyptian 
mummy. But plant specialists say that 
wheat grains could not even retain their 
shape and form after such a Iap.se of 


time, much less their power to germin- 
ate. Wheat does retain life, or power to 
germinate, for about 15 or 20 years, hut 
tliat is all.^ 

On the other hand, when Captains 
Stevens and Anderson made their ascent 
into the stratosphere they found that 
many micro-organisms displayed re- 
markable resistance to adverse condi- 
tions. These were mostly tiny spores that 
cause a number of plant diseases. But, 
exposed to terrific cold, extremely re- 
duced atmospheric pressine. and su])- 



Female dog tick. After two years 
of starvation it apparently is as 
heavy as ever. Feminine readers 
on reducing diets will sympathize 

po.sedly lethal ultra-violet lays — all un- 
protected — they retained their power to 
generate and grow when returned to the 
laboratory. 

There are also authentic records of 
the power of certain organisms to persist 
Incredibly long times without food. Dr. 
F. C. Bisliopp, of the United States De- 
partment of Agriculture, discovered that 
the dog ticks responsible for the spread 
of Rocky Mountain spotted fever are 
disgustingly hardy. In June, 1936, he 
wrote: “They can live from year to year 
with no food. Adult ticks put in vials 
without food on April 10, 1933 for ob- 
servation, are still alive and vigorous.” 
If this tick completes its career it eats 
thrice, gorging with blood as pupa, 
larva, and adult, and it can live a whole 
year without food between stages, while 
record longevity for an adult is 988 days. 
I have seen ticks in a glass tube, quite 
motionless, that had bved a year food- 
less. They do not move, when starved, 
unless disturbed or warmed up by hold- 

JOne explanatiQQ is that, in some cases, tour- 
ist guides have “salted” the tombs with good 
modern wheat, then “discovered” it in the 
tourist’s very presence. Such wheat will germ- 
inate, especially if the tourist pays well for it 


ing the tube in the hand. They do not 
change in appearance. They apparently 
weigh as much after two years of starva- 
tion as when it all began. They do not 
have the kind of tracheal equipment 
that a true insect has, hence oxygenation 
is possibly minimum in any case and 
metabolism can be reduced nearly to 
zero; but they do finally die if starved 
persistently. Spiders will live foodless 
in a tube four or five yeais and be as 
spry as ever. 

The life duration of the much-studied 
fruitfly is also rather considerable when 
no food is provided. It depends on what 
is called their “inherent vitality,” that 
is, their power to live when starved. The 
life curves of a population of these flies 
are the same when they are completely 
starved as when they are fed, and they 
tend to die off at about the same rate. 
This is in part because complete starva- 
tion renders the density of population 
impotent to exert its usual bad effect on 
the life curve, 

R. C. M. McCAY and his associates 
have presented evidence to show 
that mild starvation in youth will almost 
double the life span of the laboratory 
white rat. Scientists at Brown University 
found the same thing true of the water 
flea, the insect averaging a life 50 per- 
cent longer when its food supply was 
reduced. Of course, many lower organ- 
isms change their size, shape, or even 
their general bodily condition radically - 
when starved, and so adjust themselves 
to life at a reduced energy value. Thus, 
certain jellyfish become spherical when 
starved, while many other organisms 
dry out and persist as what might he 
regarded as dust until, months later, 
they are moistened again and live. 

Temperature has a tremendous effect 
on life. Generally speaking, the warmer 
things are, the faster the organism lives 
and the quicker it dies. The normal 
range of temperature within which life 
is theoretically possible is surprisingly 
narrow, but certain organisms show a 
power just as surprising to surmount 
this little difficulty. Certain bugs and in- 
sects manage to survive fumigations with 
hydrocyanic acid if the temperature is 
low, as they go into a lethargic state 
which renders them resistant to poison. 

Intense heat will also make some in- 
sects go into a sort of coma during 
which they are strangely resistant to 
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lethal agents. At the other extreme, Hies 
can be frozen stiff and solid, and left 
in the refrigerator some time, only to 
“come to life” when thawed out. As we 
shall see later, warm-blooded animals 
cannot withstand such drastic treatment. 

Dr. Levi Noble, a student of volcanoes, 
reports that certain algae (single-celled 
lower organisms) manage to live in vol- 
canic springs that are perpetually very 
little below the boiling point of water. 
Here is a remarkable adaptation to tem- 
peratures that are normally assumed 
lethal. Dr. Noble raised the question 
whether life might not occur on some 
of the hotter stars, now supposed to he 
lifeless, which would show a further 
adaptation to high temperatures. 

Human beings rarely can resist a body 
temperature much above 105 degrees, 
Fahrenheit. Those reported to have high- 
er fevers that persisted were ultimately 
found to be hoaxes. The proteins form- 
ing the vital tissues of human beings 
tend to coagulate at higher tempera- 
tures, somewhat as egg proteins coagu- 
late on boiling. This process is not re- 
versible and death ensues. 

W HAT about the effect of lower tem- 
peratures? The British scientific 
journal Nature, in December, 1936, re- 
ported experiments wherein fish had not 
resisted cooling to one degree, Centi- 
grade, below freezing — when the water 
around them was permitted to freeze. 
If the water could be supercooled to 
three degrees below zero. Centigrade, 
but still not permitted to freeze, the fish 
survived the ordeal. Hence it was con- 
cluded that the fish perished mainly be- 
cause ice formed in their bodies, not 
simply from the effect of low tempera- 
ture. 

Lower organisms, like the afore-men- 
tioned flies, definitely can resist phenom- 
enally low temperatures. Dr. C. A. Ma- 
goon, of the United States Department 
of Agriculture, reports that many micro- 
organisms are not destroyed by freezing. 
Indeed, some microbes resisted tempera- 
tures as low as minus 422 degrees, Fah- 
renheit, for a period of ten hours, a few 
survivors returning to full activity there- 
after. Yeast and molds were used in this 
work. 

The eggs of the roundworm develop 
and become infective, according to work- 
ers in the same department, after being 
exposed to minus 16 degrees, Fahrenheit. 
The eggs also survive burial for a year, 
immersion in strong solutions of power- 
ful chemicals, and treatment with many 
of the commonly used disinfectants. 

Reports that frogs have been frozen 
solid at the beginning of a lecture pe- 
riod, only to thaw out and hop in a 
sprightly manner around the professor’s 
desk at its ends, are taken with a grain of 
salt. Dr. D. Fraser Harris, of Dalhousie 
University, reported such an occurrence 


frozen clear through. Dr. Harris also 
reported that fish could be frozen quite 
solid, sawed in half while frozen and 
then, upon thawing the halves, these 
would show signs of latent tissue life. 
This seems scarcely credible and would 
make most biologists lift a quizzical eye- 
brow. The external tissues of the frog 
may have been frozen, but it is certain 
that the heart still functioned and that, 
if the heart ever froze stiff, the frog 
would be very permanently dead, for 
freezing breaks down the cell tissues of 
plants and animals; it destroys their 
protoplasm. It disintegrates and dis- 


temperature could be reduced to 45 de- 
grees the man could pursue his slow- 
motion life nearly 2000 years. As a rule, 
lethargy increases but life persists long- 
er at lower temperatures. 

A bacterium that causes intestinal 
trouble will grow actively at about 50 
and also at 115 degrees, Fahrenheit, but 
It reproduces 30 times as fast at the 
latter temperature. If an actively grow- 
ing colony at the lower temperature is 
transferred to the higher, there is a dis- 
tinct lag before more rapid reproduc- 
tion takes place. If the transfer is made 
the other way around, nearly all the bac- 
teria die when first exposed to the lower 



Government entomologists shipping 
insects in cold storage, so that they 
may be used to prey on other in- 


sects. This method is very common 


temperature. 

Meanwhile, the biologist's old stand- 
hy, the fruitfly, has a larval period of 
only six days at 76 degrees, Fahrenheit, 
hut the period expands to 18 days if 
the temperature be lowered to 58 de- 
grees. Salamanders take 11 weeks to 
metamorphose at 76 degrees but require 
22 weeks at 58 degrees. Broadly speak- 
ing, a colder life means a longer (me 
among such organisms. 

D egrees of aliveness differ. There 
is a condition of “latent life” 
wherein even warm-blooded animals 
may hibernate while reducing their oxy- 
gen consumption enormously and evolv- 
ing little or no heat. Small rotifers, 
many-celled aquatic organisms, will also 
seemingly die if dug out of the mud and 
dried but their life remains latent, for 
they resume it when returned to the mud. 

Bacteria, fungi, and sea organisms can 
also survive drying and considerable 


perses the vital cell contents. Ice crystals 
have enormous power to destroy. It is 
true that modern quick-freezing proc- 
esses result in ice crystals so small as 
not to damage the palatahility of foods, 
hut even this process would destroy life. 

There is no scientific reason whatever 
to suppose that any warm-blooded ani- 


heat, while entomologists tell us that 
Bobby Burns’ inspiring louse could 
withstand freezing for seven days, re- 
taining latent life. It has been suggested 
that East Indian trance experts volun- 
tarily assume some such state as that 
of the hibernating bear, thus rendering 
life latent. Tortoises, hedgehogs, dor- 
mice, and marmosets have also mastered 


mal could survive through-and-thiougb this art. 


freezing. Life would be extinct after the Stories of frogs found alive in walls 
thaw, no matter how rapid the freezing and ancient rock formations are not 


process. Hence it is just as well not to 
believe press stories about frozen monk- 
eys which returned to lull life and activ- 
ity after being thawed out. 

Temperature does, as was said earlier, 
affect the rate of living. Frog eggs de- 
velop into tadpoles and frogs much more 
quickly at higher than at lower tempera- 
tures. The duration of life of flies, from 
egg to death of the fly, varies greatly 
with the temperature; whereas it may be 
but 21 days around 85 degrees, Fahren- 
heit, it may rise to 177 days at 50 de- 
grees. 

An energetic scientist figured out that, 
if human beings reacted to temperature 
as do flies, the average healthy man 
would attain the age of Metliusaleh, if 
his body temperature were but 60 de- 


credited by biologists but the stories 
show greater “persistence of life” than 
any animal yet known. A frog can as- 
sume a hibernating state for a few 
months or a year. In most cases the frog 
was “salted," like the mummy wheat. 

We may conclude, then, that the lower 
the scale of existence the greater the re- 
sistance to lethal agents. Man and the 
warm-blooded animals pay for their 
greater complexity and their higher en- 
dowment by being more easily destroyed 
than certain cold-blooded animals, in- 
sects, and micro-organisms. All stories 
of phenomenal resistance to lethal 
agents displayed by higher organisms 
must he viewed very skepticaUy. Such 
things are possible, however, with lower 
organisms, though even then the strange 
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annot be true. 
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Cutting the Jonker 

O F all the great diamonds in the world's 
history, the Jonker is the second to be 
cleaved. The other was the Cullman, found 
in 1905. All other great stones from the 
beginning of recorded gem history were 



merely trimmed, most of them crudely. In 
past ages, the tendency was to sacrifice 
beauty and workmanship for more weight: 
today weight is sacrificed for beauty, purity, 
and perfection of cutting. 

Jonker Diamond Number One, weighing 
143 carats, will undoubtedly go down in 
jewel history, not only because of its size, 
but because of its perfection and its mag- 
nificent blue color. It is exceeded in size by 
the Star of Africa and the Cullinan Dia- 
mond, both in the British Crown collection, 
but in color it far surpasses both. 

The Jonker Diamond weighed 726 carats 
in the rough and has now been cut into 
12 perfect diamonds, the total weight of 
which is S75 carats. The other 351 carats 
has been polished away into dust of little 
or no value. Weight had been sacrificed at 
every tmm to make each diamond a master- 
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the Jonker diamond was done by Lazare 
Kaplan and his son, Leo, for Harry Winston, 
a New York jewelry dealer. After months 
of study of the cleavage planes the diamond 
was cut, and the Jonker luck tradition held. 
Then followed montlis of additional study, 
and then anxious months of sawing. The 
saw was a whirling phosphor-bronze disk 
which operated at 5000 revolutions per min- 
ute.— Copper and Brass Bulletin. 


Dry Ice from Power 
Plants 

A new method of purifying carbon 
dioxide from the dilutions ordinarily 
found in power-plant flue gases promises to 
make the manufacture of dry ice a profit- 
able by-product of electric power produc- 
tion. Heretofore, the methods available for 



Left above: Marking cleavage lines 
on the rough Jonker diamond. 
Above; The 12 diamonds, weighing 
375 carats total, that were cut from 
the Jonker. Right: Cleaving a piece 
of the diamond with a sharp blow 

recovering carbon dioxide from flue gases 
have been uneconomical to use except where 
special coke fires produced the gas in hi^i 
concentrations. The newly patented method 
consists ip introducing a amall amount of 
ammonia into the customary potash lye 


solving a larger proportion of the carbon 
dioxide in the lye. In this way ordinary 
power plant chimneys may be made to give 
up their carbon dioxide economically, and 
off-peak power can be used to convert the 
purified gas to solid form for use as a re- 
frigerant. Pioduction of diy ice by power 
plants near centeis of population where de- 
mand is greater will save part of the large 
losses now incurred in handling and ship- 
ment from distant producing points. 

-D. H. K. 


HEALTHIER PLANTS 

crops are now 
66,000,000 dollars 
a year more because disease-resistant 
varieties replaced older ones. Some 
of the more conspicuous cases of 
gains from disease resistance are 
found in wheat, flax, sugar cane 
and sugar beets, lettuce, and can- 
taloupes. 


“Fish-Eye” Camera 
Studies Winds 

A PHOTOGRAPHIC method of chart- 
ing the night winds high above the 
earth, to determine direction and velocity 
for weather forecasting and aircraft opera- 
tions, has been worked out in the meteoro- 
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A. Russell Bond 

¥T is with sincere regret and a 
sense of personal loss that we 
report the death in May of Alex- 
ander Russell Bond, patent attor- 
ney and an editor of Scientific 
American for nearly 20 years. A 
graduate of Princeton, Mr. Bond 
became Associate Editor of Scien- 
tific American in 1902 and ended 
his connection with this magazine 
as Editor of Scientific American 
Monthly in 1921. Since that time, 
he held a number of important 
positions in connection with patents 
and invention, and at his death 
was a practicing patent attorney. 

He was 61 years of age. 

Mr. Bond wrote many books, 
some of which were published by 
Scientific American. Among the 
latter were several which enjoyed a 
large sale, including "The Scien- 
tific American Boy,” "The Scien- 
tific American Boy at School,” 
"With the Men Who Do Things,” 
and "Pick, Shovel and Pluck.” He 
collaborated with A. A. Hopkins, 
another editor of Scientific Amer- 
ican, on the "Scientific American 
Reference Books” of 1904 and 
1912. 

logical laboratoiy of the Massachusetts 
Institute of Technology. 

Devised by Athelstan F. Spilhaus, of the 
Woods Hole Oceanogiaphic Institute, who 
is now carrying on research at Technology, 
the photographic method of nocturnal wind 
soundings makes use of a “whole sky cam- 
era," which has a 180-degree lens, sometimes 
known as a “fish-eye” lens; a pilot balloon; 
and magnesium flares attached at intervals 
to a length of ordinary blasting fuse. From 
an observation point on the earth the cam- 
era lens is pointed upward and as the sound- 


ing balloon ascends, the flashes of the mag- 
nesium flares, ignited at known intervals, 
are recorded on the plate. The photograph 
taken by the ISO-degree camera is circular, 
the circumference depicting the horizon all 
around, and the brilliant magnesium flashes 
are registered on the plate regardless of the 
direction in which the balloon moves. Thus, 
by measuring the angles of elevation and 
diiection between the camera station and 
the flashes, and correlating this data with 
the rate of ascent of the pilot balloon, an 
accurate record of the wind velocity and 
direction is obtained. 

At night, It has been the practice to sus- 
pend a paper lantern containing a candle 
from a balloon and to train a theodolite 
on the light. The disadvantages of this 



Preparing the night sounding bal- 
loon. The white spots on the blast- 
ing fuse "tail” are magnesium flares 






A new flexible gasoline hose nozzle 
fits the filler tubes leading to the 
gasoline tanks of modern automo- 
biles, and permits filling station at- 
tendants to serve gasoline with 
minimum danger of spilling. The 
nozzle is of Thiokol, a rubber-like 
material unaffected by gasoline 


method, however, are that the light is ex- 
tremely dim and is frequently lost in a 
short time. Observers have also been known 
to confuse the faint light of the lantern 
with stars. The Spilhaus method makes it 
possible to take readings photographically 
at very brief intervals and the apparatus 
may be used by ine.xperienced observers. 


LIQUEFIED GAS 

CEVEN years ago the national 
^ consumption of liquefied petro- 
leum gases totalled about 18 mil- 
lion gallons per year. In 1936, the 
quantity used was 106 million. 


Most Powerful Weapon 
Against Pneumonia 

T he most powerful weapon the modern 
physician can use to fight pneumonia 
is specific immune seium, Dr. Edward L. 
Bortz, of the Post-Graduate School of Medi- 
cine of the University of Pennsylvania, re- 
cently told doctors at the Post Graduate 
Institute of the Philadelphia County Medi- 
cal Society and the First District Councilor 
Meeting. 

Describing the dramatic results obtained 
with scrum in treating pneumonia, Dr. 
Bortz said: “From a desperate, acute, con- 
suming illness with a dangerous tempera- 
ture, chest pain, restlessness, paroxysms of 
cough, and approaching delirium, the 
prompt administration of the correct serum 
will sweep away the toxemia, tlie tempera- 
tme will fall, the pain in the chest will dis- 
appear, the pulse and respiration will return 
to normal, the cough is quieted, and the 
patient finds himself practically a well man, 
emerging as it were, from an evil dream.” 

Turning to statistics, Dr. Bortz said that 
the high pneumonia death rate can be cut 
at least 50 percent by modern treatment, 
which means prompt diagnosis and treat- 
ment with the appropriate serum. Diagnosis 
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ilie many pneumonia germs is causing the 
ilisease in a particular case. This test is 
I ailed typing and the germs are known re- 
'pectiveh as Type I pneumococcus, Type II 
pneumococcus, and so on for all the differ- 


TRANSPORTATION SECTION 


eiit members of the pneumonia germ family. 

linfnrlimately, curative serums have not 
iieen developed for all the pneumonias, but 
where they have, their use will save thou- 
sands of lives. 

Nutrition, elimination, rest, and nursing 
care are other important factors in the 
treatment of pneumonia. Dr. Bortz said that 
oxygen is an important aid. but that its use 
"has unfortunately not affected the mortal- 
ity rate.” — Science Service. 


STRONGER 

STEEL chains seven-eighths of 
an inch in diameter, when al- 
loyed with nickel and molybdenum, 
are three times as strong as unal- 
loyed chains of the same size. 

Drilling and Tapping 
Bakelite 

M achining — especially drilling and 
tapping — Bakelite products, is hard 
upon milling cutters, drills, and taps. It is 
also difficult to get good threads, and clean, 
small-sized holes. Drilling and tapping 
sheet and molded Bakelite is greatly facili- 
tated when carbon tetrachloride is used as 
a cutting lubricant. It is possible to tap 
8-32 holes in ^A-inch laminated slock at a 
relatively high speed without stripping 
threads or producing ragged edges, when 
the tap is kept moist with carbon tetra- 
chloride. Tap wear is very greatly reduced 
when this fluid is used. The chemical rea- 
sons why this should be a good cutting fluid 
are not understood.— S/top and Laboratory. 


lessor Amos E. Neyharl was gi anted a leave 
from Pennsylvania Slate College in order 
to direct this educational program for the 
AAA. Professor Neyhait has been develop- 
ing this program for the last five years and 
today instructors in Driver Training Pro- 
grams are selected as far as possible from 
135 graduates who have specialized in driver 
training at Penn State. 

Actual automobiles are used to make the 
road instruction practical. In this phase of 
the program, Pontiac Motors has co-op- 
eiated with the AAA, furnishing training 
cars for each high school. The cars are 
painted white with special “AAA Driver 
Training” lettering and a set of dual-control 
clutch and brake pedals is installed in the 
light hand front seat position foi use of 
the instructor. These dual-control pedals are 
directly connected with the driver's regula- 
tion pedals. 

With dual-control pedals mishaps are 
prevented while the student is driving as 
the instructor can throw out the clutch and 
apply the brakes in.«lantly. Also, correct 
clutching, braking, and the proper shifting 
of gears are learned more rapidly by the 
-Student. 

Versatility in Fire 
Extinguishing 

O F particular interest to the motor Imat 
and automobile owner, but equally 
useful in the home, store, or factory, is a 
versatile- fire extinguishing system that may 
be used manually or automatically, and 



Car Driving in the 
Curriculum 

B elieving that instruction in the theory 
of the rules of the road and actual 
practice in driving a car has a place in the 
curriculum of the present-day high school 
as a means of promoting highway safety, 
the American Automobile Association last 
fall sponsored a Driver Training Program 
which already has met with great success 
in ten high schools in various parts of the 
country. 

Arrangements were made whereby Pro- 




An automatic fire extinguisher in- 
stalled under an automobile hood 


which will set off a local alarm or a wired 
alarm at the outbreak of a lire. Essentially 
the AutoFYRstop, as this system is called, 
consists of a 14- or a 36-omice glass bottle 
containing carbon tetrachloride and held in 
a bracket. For manual operation, the bracket 
is merely a holding device; for automatic 
operation, a thermo-responsive fuse in the 
base of the bracket releases a spring-im- 
pelled hammer mechanism when the sur- 
rounding air reaches a predetermined 
tmnperature. This hammer mechanism 
hursts the sealed glass hutde and releases 
the fire extinguishing carbon tetrachloride. 


desired, the system can be equipped with 
an electric switch, which is actuated by the 
same means as the local alarm and which 
permits an entire installation of unit devices 
to be wired together in series and connected 
with a centrally located alarm and an- 
nunciator panel. 

For manual operation, the fire extinguish- 
ing bottles are located at convenient points. 
At the start of a fire a bottle is removed 
from its hiacket, the tip broken off, and the 
liquid sprayed over the fire. Alternately, the 
bottle may be hurled at the base of the 
flame where it smashes and releases the 
liquid. This same type of manual operation 



New type fire extinguishers in the 
engine room of a large motor boat 


may be used with the automatic device; 
the glass bottles are independent units. 
When one of the devices goes into operation 
automatically, nearby people may collect 
bottles from other automatic units and hiing 
them to the point of fire, concentrating the 
action of the fire extinguishing fluid. 

This fire fighting system has been ap- 
proved by the Underwriters’ Laboratories 
and by the Pennsylvania and City of Phila- 
delphia Fire Control Authorities. 


BRAKES 

^HE leading maker of coaster 
brakes for bicycles reports that 
7000 brakes per day, or 2,000,000 
brakes a year, are being turned out 
as against an average of 400,000 
per year, the normal production 
rate until recently. 


New Pullman Luxuries 

T hree new and radically different ac- 
commodations, all of the private zoom 
character, have been announced hy the 
Pullman Company. All of these new-type 
accommodations will be found in the equip- 
ment now being built for the North Western-, 
Union Pacific-Southern Pacific streamliners < 
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Cential’s Twentieth Centur\ Limited and 
the Pennsylvania’s Broadway Limited. 

Two of these accommodations will bear 
the diawing room and compartment desig- 
nation familiar to Pullman patrons, but 
important new features have been devised 
for the new-type rooms. The third accom- 
modation is called the “Roomette,” and it 
is new from top to bottom, including the 
name. 

The “Roomette” is a small, completely 
enclosed, private room within the space of 
a section, containing one bed. Eighteen 
“Roomettes” can be placed in one Piill- 










Below: The new 
Pullman "Room- 
ette” made up for 
sleeping, showing 
convenient equip- 
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Above: Lowering 
the bed in the 
"Roomette” is 
easily accomplish- 
ed. Left: The 
room in use dur- 
ing the day, with 
bed out of the way 
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man car.' In daytime, the bed folds into 
the wall at one end of the room, and the 
passenger has a sofa seat of the latest and 
most comfortable contour, with ample 
space for lounging, or for undressing before 
the bed is lowered for the night-time ar- 
rangement. For dressing, the passenger can 
make the whole room space and its com- 
plete toilet facilities available by returning 


mg and reading lights of new design pro- 
vide ample illumination. One daytime 
novelty is an adjustable footrest that can 
be pushed aside when not desired. 

As the “Roomette” is completely air-con- 
ditioned the passenger can enjoy his pipe, 
cigar, or cigarette, knowing that the smoke 
will he withdrawn almost immediately 
through a grilled outlet, and without dis- 
comfort to those in adjacent “Roomettes.” 

Most Powerful Pas- 
senger Steam Locomo- 
tive 

M . W. CLEMENT, President of the 
Pennsylvania Railroad, announced 
recently that the company is now engaged 
in developing a new and distinct type of 
steam locomotive which will be capable of 
hauling 1200 tons — a 14-car passenger train 
— at 100 miles an hour. It is expected that 
this locomotive will combine power, speed, 
and economy of operation to a degree never 
before achieved and will anticipate railroad 
locomotive development for years to come. 
The new locomotive will be known as 


the bed to its niche in the wall. The slightest 
effort will accomplish this, and a safety 
ratchet eliminates any danger of the bed 
falling during the operation. When the 
bed is made down for the night it is fastened 
at the foot hy an automatic lock. This is 
easily released when the passenger desires 
to raise the bed, and the lock then reverses 
and holds the bedding in place. The size 
of the bed, 6 feet 5 inches in length, will 
appeal to persons of any height. 


“The Pennsylvania Type.” It will he a de- 
velopment of the conventional coal-burning 
steam locomotive, which with improve- 
ments in design and efficiency will cost 
little more to build, operate, and maintain 
than present locomotives of lesser capacities. 
The design is being developed hy a com- 
mittee of engineers of the Baldwin, Ameri- 
can, and Lima Locomotive Companies co- 
operating with the railroad company. 


The door of the “Roomette” can be locked 


While designed primarily for passenger 
service, many of the improvements embodied 
in the new locomotive are expected to be 
leadily adaptable to freight operations, 
wlieie increased power and speed over 
present freight locomotives will be of equal 
advantage and where comparable improve- 
ments, efficiencies, and economies will be 
introduced. 

Concurrently with this new forward step 
in the design and utility of motive power, 
the Pennsylvania is progressively introduc- 
ing impiovements in road-hed and hack, in 
types of passenger- and freight-car equip- 
ment, in signals and other features of op- 
eration, all looking toward the inauguration 
of new conditions of safety, dependability, 
speed, and comfort in passenger- and freight- 
train service. 

In contrast with the present heavy-duty 
passenger locomotive, “The Pennsylvania 
Type” w’ill have four cylinders instead of 
two, each pair of cylinders pioviding power 
foi two pairs of driving wheels. The loco- 
motive will obtain coal and water from a 
tender mounted on two six-wheel trucks, 
carrying 25,000 gallons of water and 26 
tons of coal. 

As soon as one of the new type locomo- 
tives is completed the railroad plans to con- 
duct exhaustive tests, both in test plants 
and in actual road service, to determine its 
practical adaptation to the Pennsylvania’s 
varied transportation seivice. 

Vibrating Concrete 
Adds to Strength 

V IBRATING concrete as it is laid in a 
pavement increases the strength 10 
percent, according to a report by the Bureau 
of Public Roads of the United States De- 
partment of Agriculture; or, by vibrating, 
10 percent less cement can he used, and the 
same strength maintained. Vibrators work 
on somewhat the same piinciple as those 
used in giving beauty treatments. 

The report gives the results of an investi- 
gation recently conducted at Arlington, 
Virginia. Two hundred and seventy slabs 
of pavement, each ten feet wide and eight 
feet long, were constructed and tested. Four 
difierent types of vibrating equipment were 
used, their speeds varying from 3600 to 4000 
vibrations per minute. 

Slabs of similar composition were placed 
and finished hy standard methods without 
vibration. Thus, difierences in the strengths 
and physical properties were directly at- 
tributable to vibration. In every instance it 
was found that vibration increased the 
strength and density and decreased the 
amount of “honeycomb,” or air pockets. 

To investigate the efiects of vibration 
further, the quantities of aggregates, cement, 
and water W'ere varied in slabs finished hy 
the vibration method, and their properties 


at night, or left open and a curtain drawn 
across the opening. The patron has many 
conveniences, such as individual regulation 
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were compared with those of Bon-vibrated 
slabs. Slabs se\en and ten inches thick 
were placed, and the effects of surface \i- 
hration were found to extend entirely 
through both. 

The report describes ways in which exist- 
ing specifications for pavement concrete can 
be modified to utilize vibration to advantage. 


Sea-Going Spa 

T he newest thing under the sun and 
on the seas is now the floating spa of- 
fering on shipboard the baths and treat- 
ments of the world-renowned German health 



resorts in addition to the natural curative 
properties of sea air in search of which so 
many make ocean voyages each year. 

The motorship Mihoaiikee, operating in 
the Hamburg-Ameiican Line’s cruise ser- 
vice out of Hamburg, voyaging south in the 
winter montiis and northward in the sum- 
mer, has been equipped with the latest ap- 
paratus for hydro-therapeutic baths and 
treatments and has become a veritable 
health resort afloat, thus supplementing 
the pleasure cruise with the opportunity 
to improve one’s physical condition still 
further. 

The MUmukee’s spa comprises 10 dis- 
tinct departments, and among the hydro- 
pathic treatments provided are Turkish 
baths, brush baths, medicinal baths of all 
kinds, and douches of various types. The 
massage treatments given include sub- 
aqueous pressure massage, Swedish mas- 
sage, vibratory massage, and the like, while 
among the electric and ray applications 
available are ultra-short waves, Stanger 
baths, ultra-violet rays, cadmium light, blue 
light, Sollux lamps. The facilities provided 
also include a suh-aqueous intestinal or 
Suda bath, an inhalatorium, medico-mechan- 
ical treatments, and then, of course, physi- 
cal culture and sports in the swimming 
pool, the gymnasium, and on the sports 
deck. In addition, there is a special dietary 
kitchen equipped to cater to as many as 
nine difierent ^ets, and the healing waters 
of Germany’s most famous mineral springs 
are available at all times. 

(End of Transportation Section) 


A New Red Pigment 

B y utilizing the ability of one substance 
to change the crystalline form of an- 
other, a new red pigment useful in oil 
paints and varnishes, nitrocellulose lacquers 
and printing inks, has recaidy been made 
by a process very similar to that yielding 
chrome yellows. In manufacture of dirome 
yellow, a mixture of lead chromate and lead 

sulfate is precipitated from a lead solution 

and by varying the conditions of the pre- 

cipitation a variety of shades of yellow can 



Above and left: Two of the rooms 
in the latest in sea-going spas 


by X-ray studies to be the influence of 
white lead sulfate on the crystalline form 
of the yellow lead chromate. Still further 
changes in crystalline form which yield deep 
orange to scarlet pigments are produced 
by simultaneously precipitating white lead 
molybdate with the lead sulfate-chromate 
mixture. Lead chromate crystals precipi- 
tated in the presence of lead sulfate vary 
from lemon colored rhombic to reddish 
yellow monoclinic types. The simultaneous 
precipitation of lead molybdate changes 
these to tetragonal form which becomes 
progressively redder.— D. H. K. 


Free Flight in a 
Tunnel 

T he tradition at Langley Field is that at 
least one piece of new research equip- 
ment siiall be presented to the visitors at 
each Conference. This year there was ad- 
herence to this tradition in the form of a 
“Free Flight Tunnel” which is illustrated 
in one of our photographs. Air is drawn into 
a small and short tunnel of rather crude 
design tlrrough a fine mesh cloth to secure 
satisfactory air-flow. The whole tunnel is 
hinged at a point above the apparatus, and 
a vertical strut, placed below and operated 
by an electric motor and worm gearing, tilts 
the whole tunnel up or down. 


When the tunnel is tilted upward, the 
air flow also has an upward component. 
Then, as the speed of flow is increased, a 
model which is placed on the floor of the 
tunnel rises and glides against the forward 
and upward flowing current. The model 
soars indefinitely in the tunnel, just as a 
glider soars indefinitely in the rising air 
current on the side of a cliff. 

Control surfaces are actuated by small 
electro-magnets carried in the model; and 
the research worker, by manipulating the 
electric curient, can move the controls and 
put the model through various maneuvers. 
Wind gusts are simulated by tilting the 
tunnel rapidly up or down. Photographic 
apparatus adds to the visual observations of 
the behavior of the model. 

While the “Free Flight Tunnel” can never 
supplant the more scientific methods where 
the model is held stationary in a large 
tunnel on wires running to recording bal- 
ances, nevertheless it will be invaluable for 
rapid study of stability and control, and 
should he most useful also for teaching pur- 
poses. — A. K. 

Curtiss Electric Con- 
stant-Speed Full- 
Feathering Propeller 

T he new Curtiss aircraft propeller, which 
has been in process of development for 
several years, has a name that is long, hut 
necessarily so because it alone fully de- 
fines the functions of this interesting de- 
vice, 

Controllable pitch propellers as developed 
to date may be roughly classified as follows: 
1. Manual, purely mechanical control; 2. 
Mechanical control, with a governor to pro- 
vide constant speed; 3. Manual operation 
of a hydraulic control system; 4. Hydraulic 
actuation in conjunction with a governor, to 
provide constant speed; 5. Automatic vari- 
able pitch propellers, in which centrifugal 
force, aerodynamic forces, and sometimes 
springs have been combined to secure the 
required result. This classification is not 
complete but serves to give an idea of the 
various lines of attack which have been fol- 
lowed. 

The Curtiss propeller combines electrical 
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pitch-vaiiation -witli constant speed obtained 
I)y the aid of a mechanical governor. 

Blit it is not only in electrical actuation 
that the novelty of this device appears. There 
are two other valuable features: one is a 
flexibility which permits either automatic 
constant speed or selective manual control 
in the same installation; the other is the 
ability to feather the blade through a very 
wide range of operating angles. 

The range of blade angles is helpful be- 
cause of the very wide range of speed in 
the modern airplane, and also because 
when one engine of a multi-engine installa- 
tion goes out of commission, it is advisable 
to prevent the propeller from windmilling. 
It should be “feathered” to 85 or 90 degiees 
so that it offers the least air resistance. Then 
the power unit which lias gone out of com- 
mission takes the least possible drag power, 
and the remaining power unit or units can 
most readily keep the airplane going stead- 
ily forward. The hub construction and blade 
retention system of the Curtiss propeller are 
such that the blade angle movements are 
as great as 120 degrees, sufficient to covei 
all conceivable requirements on land, water, 
or in the air. It is a further advantage of 
the propeller that the pitch actuating 
mechanism is completely enclosed and pro- 
tected from temperature changes, moisture, 
and icing conditions. 

The general construction of the propeller 
is shown in the accurate, though partially 
schematic, diagram. The hub proper is of the 
one-piece type, machined from a high alloy 
steel forging. On its rear extension is inount- 



A Martin bomber with the new elec- 
tric controllable-pitch propeller 


ed the slip-ring assembly which transmits 
electrical energy from stationary brushes 
to fixed contacts at the front face of the 
hub. 

The fixed brush assembly consists of a 
pair of spring-loaded carbon composition 
brushes for each slip ring, mounted in a 
block of insulating material and supported 
by a light alloy casting bolted to the thrust 
cover of the engine nose. This casting com- 
pletely houses the electrical parts. 

Pilch change is efiected by means of a 
12-volt electric motor (series wound, re- 
versible, direct-current type) mounted at 
the pose and operating through a planetary 
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Above: A partial sectional drawing 
of the Curtiss electric constant-speed 
full-feathering propeller. Below: 
The propeller hub casting with 
slip rings on the rear extension 


wealth of research information was offered 
to the visitors. Space will permit only the 
most concise presentation of the outstanding 
achievement of the Committee’s staff. 

The eight-foot diameter, 500 mile an hour 
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which engages a bevel gear fixed to the root 
of the blade. The reduction gearing em- 
bodies the enormous reduction of 14,706 to 
1. Thus, with the electric motor tinning 
quite rapidly, the most delicate pitch change 
is imparted to the propeller blades, which 
are three in number in the installation 
shown. 

The normal pitch range of the blades is 
controlled by electrical cut-out switches op- 
erated by a cam on the shaft with the power 
bevel gear. 

The constant speed control consists of a 
conventional Aweight type governor driven 
at engine speed. The flyweiglit force is bal- 
anced against a spring, the initial compres- 
sion of which may be adjusted by the pilot 
in selecting the desired engine speed. When 
the speed is balanced the pitch-changing cir- 
cuits are open and no change takes place. 
When the speed is above or below that de- 


wind tunnel is now in perfect shape, and 
with its automatic balance is remaikably 
rapid in operation. It will be invaluable in 
advancing the study of high-speed flight in 
general and compressibility effects in par- 
ticular. We have several times mentioned in 
these columns the “compressibility burble” 
of wing sections. When the air stream pass- 
ing over a wing has a speed of say 500 miles 
an hour, the local velocity over the upper 
curved surface of the wing may be much 
higher, approaching the speed of sound; 
that is, 1092 feet per second. When the lo- 
cal velocity does approach the speed of 
sound, shock waves are created and the phe- 
nomenon of “compressibility burble” lowers 
the lift and increases the drag of the airfoil. 
Therefore, wing sections for high-speed 
flight may have to be radically changed in 
form to compensate for this effect. 

Recent tests in the high-speed tunnel in- 
dicate that the N.A.C.A. engine cowl is sult- 
ject to the same compressibility effects. 
When the air stream reached 325 miles an 
hour, the local velocity over the cowl at- 
tained 710 miles, a shock wave was formed, 
and the drag was increased enormously. The 
engine cowl will, therefore, have to have its 
leading edge much better rounded if air- 
planes are to fly much in excess of 325 miles 
per hour. In fact, a new type of cowl along 
these lines has already been designed. 

In the near future aerodynamicists, in- 
ventors, and engineers will be busy design- 
ing new aerodynamic forms to avoid these 
shock waves. — A. K. 


sired, the flyweights, through a plunger. , 

actuate a switcii to close the pitch-changing DUYING USED AlR- 


circtiit. 

The propeller has successfully passed 
lioth Army and Navy tests and has received 
the Approved Type Certificate from the De- 
partment of Commerce. It is a splendid 
addition to the resources of modern aviation. 
-A. K. 

The Langley Field 
Conference 

AS usual, the Langley Field Annual Con- 
ference of the N.A.C.A. was well at- 
tended by representatives of the aviation in- 
dustry, the Universities and the Government 


PLANES 

T he News Letter of Aero Insurance 
Underwriters is always instructive, 
sometimes entertaining. The latest letter 
offers some sage advice on buying a used 
airplane. “When you purchase a used air- 
plane be sure it has been inspected by a li- 
censed mechanic who has certified to the 
condition and airworthiness of the airplane 
by signing his name in the log hook. Be 
sure that the control surface hearings have 
not been reamed out nntil the remaining 
metal is dangerously thin. Examine the 
control wires for fraying, control tubes for 
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ever been in an accident and if «o. see tviiat 
replacements or repairs ha\e been made 
Look for corrosion under the soundproofing 
and especially at all important fittings. Try 
to get data on the history of the propeller ; 
has it ever been bent and then straightened, 
and by whom?” Anyone who has ever 
bought a used automobile and lived to re- 
pent the purchase will appreciate the value 
of this advice! — A. K. 

An Automatic Super- 
charger Regulator 

AIRPLANE pilots have so marry gadgets 
to manipulate and so much to think of, 
that the strain of flying is severe. Control of 
the supercharger for altitude flying is an- 
other onerous task, since close watch must 
be kept over the intake manifold boost or 



Diagram of automatic supercharg- 
er regulator, explained in the text 


supercharger pressure to prevent the allow- 
able engine output from being exceeded. 

A two-position regulator developed by the 
Eclipse Aviation Corporation automatically 
inaintaina the maximum boost at take-off 
(when greater output is permissible and 
necessary for a short while) and also limits 
the boost under long cruising conditions. 

The operation of the device is illustrated 
in the diagram. At take-off the pilot sets the 
selector lever in the cockpit at the “Take- 
Off” position and shoves the throttle full 
open. If the manifold pressure at full throt- 
tle on the ground is above the limit for 
which the regulator is adjusted, the mani- 
fold pressure, acting at P, e.xpands the 
Sylphon B to the left against the action of 
the tension spring B-1. The sylphon B, 
when it expands to the left, carries the dia- 
phragm C witli it. The diaphragm in turn 
pushes the oil valve V to the left and admits 
engine oil under pressure through H into 
the servo cylinder D, forcing the piston E 
to the right, until the throttle setting is ap- 
propriately reduced. The converse operation 
when the manifold pressure is too low needs 
no description. The Automatic Regulator is 
functioning splendidly on many of our air- 
lines,—^. K, 


“Shadow Shading” 

T he British name for camouflage of air- 
planes, an art which was developed so 
higlily by the Germans during the World 
War, is “shadow shading.” The first princi- 
ple observed by the Germans was to paint 
the upper surfaces dark and lower surfaces 
light, closely following the natural color- 
ing of animals and birds. A simple model 
of a bird painted dark on the top surface and 
brilliant white beneath, with light falling on 
it from above, is invisible when seen from 

a short distance. For upper surfaces, the 
^ 1.1 ■ - 




British "shadow shading”; a mod- 
ern example of airplane camouflage 

mimicry,” painting the upper surfaces rn 
streaks or patches of dark green, dark 
brown, or russet, in the hope that they 
would take the colors of the earth below. 

The modern British form of “shadow 
shading,” as illustrated in the sketches 
which we owe to the courtesy of Flight, is 
based on very similar principles. The upper 
.surfaces are covered with irregular patches 
of dark green and brown. So are the sides. 
The lower surfaces of the aircraft are fin- 
i.shed ill dull black known as “night,” with 
a view to deadening the reflection ol .search- 
lights. — A. K. 

Screws Rotating in 
Opposite Directions 

I N a single-.seater fighting plane etpiipped 
with a powerful engine, the reaction 
torque of the propeller is so large, relative 
to the power of the ailerons, that there is 
considerable difficulty in maintaining lateral 
control at take-off; in flight the aileions 
have to be set or the wings rigged to take 
up the toique, winch is a source of aeio- 
dynamic inefficiency. Also, if a machine is 
trimmed to take up tlie torque, it is no 
longer in trim when the engine is shut off. 

The remedy, frequently suggested, is to 
have two ptopellers rotate in opposite di- 
rections, so that torque effects are nulli- 
fied. As our readers perhaps remember, one 
or two experimental machines along these 
lines have appeared in the United States. 
But none of these efforts has the perfect 
engineering finish of the Koolhoven Fighter, 
built in Holland, the mechanism of which 
is shown in the sketch. 

A liquid-cooled 860-horsepower Lorraine 
Petrel engine is placed behind the pilot, and 
provided with a long extension shaft con- 
nected to a gear box. At the end of tlie diive 
shaft two gear wheels drive the rear air- 
screw in a counter-clockwise direction. By 
means of an intermediate gear wheel the 
front airscrew shaft is driven in a clockwise 
direction. It will be noted that the shaft of 


the front airscrew passes tlirough the hol- 
low shaft of the rear airscrew. The diagram 
indicates the simple mechanical principles 
involved. Mr. Koolhoven is of the opinion 
that the advantages of this airscrew system 
will more than compensate for the extra 
weight of the mechanism, the frictional loss- 
es in the tiansinission, and so on. — A. K. 

Aerial Photography 
at Night 

F or many years the Fairchild Aerial 
Camera Corporation has manufactured 
night photographic apparatus for the Army 
Air Corps, but it is only quite recently that 
this development has passed from the 
“secret” stage, 

The apparatus will take photographs in 
the black of night that compare favorably 





Night aerial pho- 
tography is now 
accomplished by a 
new system in which 
the flash is automatically ignited 
and the camera shutter is actuated 
by the resulting light. Drawings 
indicate the steps of the action 

with those taken under good daylight con- 
ditions, and is entirely automatic; pushing 
a button is the sole duty of the pilot oi 
photographer. 

The apparatus consists of a special aerial 
camera with loll-film magazine, a cell sen- 
sitive to light which automatically operates 
the shutter, and a photographic flash bomb 
producing a light intensity a million times 
greater than that of the ordinary Photo- 
flash bulbs. 

The process of night photography is car- 
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The Editors Choose 


A Few Outstanding Books 
That are Informative 
and Stimulating 


1. NEW WAYS IN PHOTOGRAPHY — By ]acoh Deschin, 

The whole laiige of amateur photograiilis inducliag &ucli things as 
trick iiliutogiaplij, pliotoinuralb, letouchlng, infra-red. and a nuniher 
of other diusious that v\ill not be toiind elsewliere discussed m as 
clear and concise a niannei —$2.90 imstiuiid 

2. SHIPS OF THE WORLD’S BATTLEFLEETS-EcRted Pay 

Lieut. Conidr. E. C. Talbot-Booth, 

Essential facts regarding the principal ships in the iiaiics of the Ini- 
poi'tant poiieia, with details ot ctinstiuction. silhouette drawings, and 
a large luimher of photographs. — $1.65 postpaid 

3. UNSOLVED PROBLEMS OF SCIENCE-By A. I?'. Haslett, 

Cambridge Vniv., England. 

Covers those unsolved iirohlems of science which are fully a.s In- 
ti iguing as the things science has definitely settled— eosniologv. geol- 
ngy, iiieteorulogj. anthroimlogy, biology, physics, and niatheniatics. — 
$2.(5 postpaid 

4. THE BALANCED DIET-By Logan Clendening, M.D. 

The wideU known authiu nt many iiiedh'al features and hooks gives 
us heie an ideal, popiilai book on diet — ideal because it is not ton 
technical and not too superficial A good book for most people — $1.65 
postpaid. 

5. FOOD, FITNESS AND FIGURE-By Jacob Buchstein, M.D. 

A popular treatise on foods, their content and elfect in oui diet, also 
on bever,!ges, food fads, vegetarianisni, fasting, and weight control 
Detailed 14-diiy diet.s— $2.15 postpaid 

6. WHY BE TIRED? — By Daniel Josselyn. 

Shoit and to the iioiut, thus hook should lie a tremendous help to all 
"office athletes”— tliose sedentary woikets who woik as stienuouslj 
as laboieis but do not re.tlize it except that they aie usually “dog- 
tued "—$1.1(1 postpaid. 

I. FOR STUTTERERS — By Smiley Blanton, M.D., and Margaret 

Gray Blanton. 

Said to be the first book to point a way to the recoiery ot noimal 
.speech through the appliciUioii of well-tiled principles of medical 
psychology and i]s.\choanalvsis. What the Individual, the paients, and 
the teacher can do— $2.15 postpaid 

j.'8. 1500 NEEDED INVENTIONS — By Raymond Francis Yales. 

A revised edition of a book published three years ago, expanded to 
include many additional subjects .Ciammed with short, pithy p.ira- 
gniphs describing various desirable inventions in a number of dif- 
ferent fields, — $2.65 postpaid. 

^ 9. FUN WITH ELECTRICITY-By A. Frederick Collins. 

Electiic phenomena with directions to perform the experiments tliat 
exhibit them Simjily written, this book has jiioved a source of en- 
joyment and mental stimulation to mechanically inclined individuals 
— $2,15 postpaid. 

10. HOW TO MAKE A GHOST WALK — By Joseph Dunninger. 
How the so-called psychic mediums perfoiiu some of then stunts 
Deliglitlully hiiiiiorous, it tells how to develop "psychic forces”, how 
to tip tables, produce “spirit” messages on slates, how to read sealed 
messages, etc — $1.15 postpaid 

II. ON YOUR GUARD !-By Carl Warren, B.S., M.S.J. 

Neither hard-hoiled nor cynical, this book on the social diseases is 
one that both you and your boy should read It is a practical, definitive 
discussion of the diaeiises and how to guard against them. — $1.15 
postpaid. 

12. THE ART OF CONVERSATION-By Milton Wright. 

Inarticulate people will be tremendously helped by the reading of this 
book by a man who is a brilliant conveisationalist. It will help remove 
that Inferiority complex,— $2.65 postpaid 

13. THE NEW MAGICIAN’S MANUAL-By Walter B. Gibson. 

Contains over 100 complete and easily followed instructions for 
tricks of parlor magic. A bound-in envelope contaiiw all the actual 
apparatus needed for these tricks,— $3.25 postpaid. 

14. SECRET WRITING — By Henry Lysing. 

Cryptograms, codes, and other methods of concealing the actual 
meaning of written words. IIS pages of compact Information.- $!. 1 5 
postpaid. 


I M I® B II 1 A L 
EBITItIMS 

Handsome cloth-bound volumes, 
beautifully printed 





GARDEN FLOWERS 
IN COLOR 

By G. A. Stevens 


r 1 CO -re '5. The 40n hiil- 
tormerl} Si.75 pfg.lii;,, 

vfiw- color plates make 

this honk of the 
S2.20 DP greatest 1 able Ills 

^ HR the only hook of Its 

— III. iiind dealing with 

cultivated fioweis With it almost cv'eiv 
PQluihir garden flower can be Identified 
It includes .amuials, perennials, vines 
and shrubs 


§2.20 pp 


BIRDCRAFT 

By Mabel Osgood Wbight 


P 1 on C-A ' Elghtv fllll- 

Former]yS2.50 illustiatlons 

NOW paintings bv 

Louis Agassiz 
Sl.lOnn Fuertes, the great- 
“ir est of American 

bird paintens, 11- 

htstrate this renowned bird hook. Coni- 
Iilete inform, Ttion on the aiijiearance, 
habits, season and range of 2U0 bird 
.species Is given 


§1.10 pp 






WILD FLOWERS 

By Homer D. House 

"T , I 17. This supeib 

Formerly Si. 50 has 364 

NOW color plates 

and 34(1 pages 

" " — fiovvei's m all 

p.irts of the United States can be 
Identified through the pictures and 
the descriptions, which were written 
by tlie noted authority, Dr. House, 
.State Botanist of New York 


18. IF YOU ARE GOING TO DRIVE FAST-By Ray W. Sherman. 

Captain Edward V. Rickenbaoker has written the introduction, in 
which he says “I believe it is the obligation of every ear driver and 
owner to become acciuainted with tlihs book”. It sets forth ways and 
means to inject a greater amount of safety into the ev er-faster driving 
ot niir time— $1.15 postpaid 

19. HANDBOOK FOR THE AMATEUR LAPIDARY-By J. 

Harry Hoicard. 

The latest hook by the author of "ITie Woriemg of Seral-Precious 
Stones" This newest book provides practical instructions in all kinds 
(if gem cutting for the beginner and for the advanced amateur. It is 
a re.al shop-honk.— $2.(5 postpaid. 

20. GETTING ACQUAINTED WITH MINERALS-By George 

Letchivorth English. 

Aimed speclflciiUy at the amateur collector, this volume tells him 
how to go about collecting— what to do and what not to do. It in- 
cludes a general elementary treatise on crystallography and miner- 
alogy.— $2.65 postpaid. 


Scientific American 
24 West 40th Street 
New York City 

I enclose § . for which please forward at once books Nos. 

These are from your August advertisement. 
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You’ll Enjoy Every Day 
of Your Summer 

with the Monitor as Your Daily Companion 


At home or on vacation, you’ll find cecceation, cefceshment and nourishment in the columns 
of The Christian Science Monitor. Besides its regular fare . . , always varied and val- 
uable ... a number of special features are offered this summer, including the following: 


The Constitution, A series of 100 articles 
from May 20 to September IS reporting the 
Constitutional Conventioti 150 jeais ago as if it 
were held now. Back copies available, 

Labor — America’s iVete Problem. Tom 
articles discussing social phases of this impoitaiit 
subject. Aug 3 , 5. 10, 12. 

The Far East. Three articles by \V. H, 
Chamberlin, the Monitor's correspondent in the 
Orient. July 12, 1-1, 16. 

The Movies. Twelve illuminating articles dis- 
cussing the _change_ in public taste in movie 
heroes, heroines, vill.iins and types of plays, 
July 19-31. 


Franco-German Relations, Six articles on 
"As we look to each other,” written by the 
Monitoi 's Pans correspondent writing from Ber- 
lin and the Berlin conespondent writing from 
Pans. Aug. 9, 11, 13, 16, 18, 20 

Exploring America With Young Amer- 
icans. Adventuies of two children in America 
for a yeai of travel and exploration, after tlnee 
years in China. 9 articles. Saturdays during July 
and August 

Camping. A sene.s of four articles on “We 
go camping” on the Young Folks’ Page, Tiilv ,H, 
l-S, Aug. 12, 19. 


ried out in three stages. In the first stage 
the aircraft is flown straight and level over 
the ground area to be photographed. The 
flash bomb is supported in the bomb rack 
of the airplane and is shielded against the 
slip stream and other air motion by an 
aluminum tube. At the appropriate mo- 
ment, when the airplane is about 500 feet 
short ol the center of the area to be photo- 
graphed, the bomb-release mechanism is ac- 
tuated and the flash bomb falls clear of 
the airplane, pulling a parachute with it. 
As the paiachute opens, five or six seconds 
later, it offeis greater resistance to the aii 
than the bomb, and pulls an ignition tape 
while the slack lines are extending. There- 
after the parachute slackens the rate of 
descent. The fuse burns and at a prede- 
teimined instant the bomb explodes. This 
explosion occurs when the bomb is some- 
what behind the airplane, which is contin- 
uing its forward flight. At the instant of 
operation, the bomb is outside the field of 
view of the camera but within the field of 
view of the light-sensitive cell. The cell 
thus actuates the shutter at exactly the 
peak intensity of the flash. With the short 
exposure coinciding absolutely with great 
light intensity, perfect photographs are 
achieved. 

The artist’s drawing illustrates the three 
stages of the process simply and accur- 
ately.— ri(. K. 


A Secret Fuel Feed 
System 

A new fuel feed system, replacing the 
conventional carbureter and developed 
by the Stromberg Division of Bendix Cor- 
poration, is to be placed in service by United 
Airlines. 

The announcement reads that the new 
system will have its chief advantage in 
greater dependability, and will eliminate ice 
formation without the necessity of high in- 
take air temperatures. 

Practically no other information is avail- 
able. We may make a variety of conjectures. 
Perhaps direct fuel injection into the cylin- 
ders is in contemplation ; or perhaps a vari- 
able section carbureter venturi is to he 
disclosed. Our readers may have other solu- 
tions to suggest.— /f. K. 


Corn By-Products 

C ORN, which has been considered indus- 
trially as a source of starch, may yield 
important industrial by-products made from 
its protein constituents. At present the pro- 
tein content of the corn finds its chief use 
in animal feeds, but attention has lately 
been called to the possible value of these 
important compounds in the manufacture 
of plastics, synthetic resins, and adhesives. 

-D. H. K. 


Subscribe for the entire summer ... or for a month at a time. Rates 
in coupon below. Special trial subscription, six weeks for one dollar. 

The 

Christian Science Monitor 

AN INTERNATIONAL DAILY NEWSPAPER 

PubliAed by The Christian Science Pablishiiig Society, Boston, Massachusetts 


THE CHRISTIAN SCIENCE MONITOR 

Dept. SA-8, One, Norway Street, Boston, Massachusetts 

n Please send The Christian Science Monitor to the address below for the period indicated and for 
watch remittance is enclosed. 


Osculate at Your 
Own Risk! 


Name . . 
Address . 


Q Special trial period-six -weets— $ldMI 

Price of regular Monitor subscriptions: The Wednesday issue only. Including the 

Z month . . .... . . . , , , , .... .$0.7$ Magaadne Sectionr 

3 months a.aS Q 1 year $2.60 

6 months 4.50 Special ORert 

1 year 9.00 Q 6 issues ,25 


C ASES of inflammation of the lips due to 
hypersensitivity to certain dyes in lip- 
sticks were reported by Drs. Joseph Good- 
man and Marion B. Sulzberger of New 
York at the recent meeting of the Associa- 
tion for the Study of Allergy. 

By making tests of the various ingredients 
of the. Unsticks, it was possible to discover 
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case, and to prescribe for the patient a lip- 
stick which she could use safely. 

Other cosmetics, notably powders and 
nail polishes, have also caused inflammation 
and skin irritation, the New lork doctors 
found. 

Dyes in wearing apparel, ranging from 
dresses to shoes and socks, frequently cause 
irritation in sensitive persons. This sen- 
sitivity is an individual matter, it appears 
from the cases reported. Some patients were 
sensitive to black, others to blue, and still 
others to brown. — Copyright 1937. Science 
Service. 


Shrinking Business 

O NE of the most spectacular technical 
developments of the depression period 
occurred in the textile industry. While a 
search for new technical contributions and 
a defensive publicizing of older develop- 
ments was being conducted almost franti- 
cally in the textile trade, an agricultural 
machinery inventor and engineer has quiet- 
ly met a major opportunity and in the last 
three or four years the yai'dage processed 
by his treatment has increased some 60 
percent annually. The development has been 
compared with that of fast color dyeing in 
its significance to the consumer and to the 
trade. 

Shrinkage has always been a problem 
in textiles, but as the English authority, F. 
Courtney Harwood, notes, it became serious 
when the public began to prefer the use of 
soap to pomades and perfumes. Washing 
reduces the stretch of fiber and yarn which 
is introduced when the cloth is made, the 
cloth becomes nanower or shortei, and the 
garment becomes smaller in size than when 
purchased. Shrinkage was formerly con- 
sidered a necessary evil, and garments were 
regularly purchased oversize to allow for 
it. Cotton slacks or suitings were out of the 
question. The modern vogue for slacks is 
only one of the changed customs that may 
be traced for credit or blame directly to 
‘ the engineer, Sanford Cluett. Quite proper- 
ly, the term “Sanforized,” best known of 
the trade names for pre-slirunk fabrics, is 
spreading as a symbol of a new major con- 
sumer benefit. Certain other names indi- 
cate shrinking for which recognized com- 
panies take responsibility, such as “Banco- 
Shrunk,” “Sayl-A-Shrunk,” or that used by 
the Bradford Dyers Association Ltd., of 
Manchester, England, “Rigmel Shrunk” 
These and other registered names have 
begun to have some meaning in the trade 
and with the consumer who can check their 
reliability. The term “pre-shrunk” itself 
and its several trade modifications, how- 
ever, are unfortunately all but meaningless. 

The Sanforizing process was first used 
on a large scale for cottons and is espe- 
cially well adapted for them but can be 
used for other textiles. The problem with 
woolens is complicated by the felting prop- 
erty of wool fibers, such that no practical 
pre-treatment of a woolen fabric can insure 
against shrinkage from all types of later 
use and abuse. Some of the difficulty is 
, - overcome by treating the wool with chlorine, 
^ and a recent English modification of this 
efiect using chlorine in the form of a gas 
is hailed by its sponsors as an “unshrink- 
able” wool process. 

The Sanforizing process is mechanical 
and in principle almost absurdly simple. 



— little, Old-World inns cherishing the tradition of 
generations of personal hospitality . . . and magnifi- 
cently appointed hostelries, efficient to the last needle- 
and-thread in every guest-roona pincushion. 

— quiet, gracious hotels, where hospitality in the grand 
manner is revered as a fine art . . . and glamorous cen- 
ters of metropolitan gaiety, aglow with the cheer of 
music and laughter. 

— intimate gathering-places whose charm is the trea- 
sured secret of a few . . . and world-renowned caravan- 
serais where ambassadors rub elbows with captains 
of industry. . . 

But there is only one hotel in the world which typifies 
them all in one . . . 


THERE IS ONLY ONE WALDORF^^ 




PRESIDENT 


THE WALDORF-ASTORIA 

PARK AVENUE • 49XH TO 50TH STREETS . NEWYORK 

^ 




THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


L iST month in this department Pro- 
I lessor Henry L. Yeagley, of the De- 
partment of Physics at the Pennsylvania 
State College, described his simplified 
equipment for aluminizing telescope mir- 
rors. This month he completes his account 
with the actual working instructions, which 
are as follows — the “Figure 1, 2, and 3” he 
mentions below having appeared, of course, 
in last month’s installment: 

D irections for aluminization' 1. 

Mount the rotary oil pump on lour 
rubber “feet"’ (Figure 1) to prevent ex- 
cessive noise. 

2. Provide three ^-i" upright supports 
topped with rubber cushions to hold the 
base plate (/, Figure 2} about 5" above 
the pump intake. 

3. Assemble electrodes and exliaust port 
in position. Seal outer joints with vacuum 
wax. Place bottom disk in position and 



Figure 4: Mirror on its supports 


connect exhaust port to’pump with rubber 
pressme tubing (G), then seal with wax. 

4. Insert the release valve through a j-m;" 
hole cut in the rubber connector. Also, 
insert small plug in end of valve and seal 
both with vacuum wax. 

5. Clamp 40-mil tungsten wire in posi- 
tion in electrodes, with a %(;" overlap at 
middle and with slight spring action of 
the wire holding them together. Wrap 3" 
of .04" aluminum wire on this overlapping 
portion. Be sure to wrap evenly, and in 
about two layers, to provide as much me- 
tallic contact as possible. 

6. Clean the glass mirror, as previously 
described, and clamp it securely in the 
three-metal-strip holder. Tinned iron from 
a large tin can is heavy enough for a 6" 
mirror support. 

7. Heat the feet of the three upright sup- 
ports iV, and cement to the base plate I 
with vacuum wax. Support the mirror, face 
downward, on these posts, as shown in 
Figure 4. If properly made, this assembly 
forms an extremely trustworthy mirror sup- 
port. 

8. Carefully dust the inverted minor 
with a “camel’s hair” brush until no parti- 
cles can be sighted when glancing across 


9. Lower the bell jar or cylinder over 
the whole assembly and seal to the base, 
as indicated in Figure 3. 

10. Start the pump and record the time. 
After pumping for five minutes, impress 
about 2000 volts across the filament-exhaust- 
port space. The initial discharge should 
spread itself over the metallic surfaces and 
gradually soften into a patternless grey- 
blue glow. In about 15 minutes this should 
occupy the whole space inside the chamber. 
If by chance there he a leak, no discharge 
will be apparent or it will not progress as 
described. In either case the remedy is sim- 
ple; i.e., heat all wax seals gently with the 
soldering iron until the discharge indicates 
a vacuum-tight chamber. 

11. After about 20 minutes from the time 
the pump IS started, or after a possible leak 
has been healed, the discharge, as viewed 
in the dark, will cease for a 2000- or 3000- 
volt potential. Progressively increase this 
voltage, always keeping it just high enough 
to maintain the discharge. When the latter 
ceases to exist at 4000 to 4500 volts, the 
pressure is low enough for successful alum- 
inizing. During the discharge peiiod the 
electron bombardment of the mirror cleans 
away all adsorbed gas molecules which 
might prevent the aluminum coat from ad- 
hering properly. Although successful evap- 
orations have been carried out after 20 
minutes or less of evacuation, it is desirable 
to wait two hours or more to insure best 
lesults. 

12. When the vacuum has been judged 
satisfactory, eliminate the high voltage and 
impress 5 volts across the filament elec- 
trodes A, A. Be sure to use heavy copper 
wire to carry the large current. As soon 
as the circuit is closed, adjust the primary 
coil rheostat to a point where the heated 
tungsten quickly melts the aluminum. Then 
increase the current so that the aluminum 
can be seen to boil vigorously. When the 
filament can no longer be seen through 
the top edge of the minor disk, lireak the 
circuit and pull out the release valve plug. 

13. Scrape away the wax around the cylin- 
der base with a wood chisel. Then use the 
tip of a penknife to cut the wax seal at 
the cylinder-base plate junction. Jar the 
cylinder with a sharp slap of the hand and 
remove. If any difficulty is experienced, the 
method of increasing the inside pressure, 
previously described, is useful. The writer 
much prefers the latter. 

A fter each run the aluminum coat 
u must be removed from the base plate 
between the exhaust port and the filament 
electrodes, otherwise the high-voltage dis- 
charge of succeeding runs would pass 
through this metal film instead of the low 
pressure gas molecules remaining in the 
chamber. It is a good plan to shield these 
areas with strips of glass which are easily 
removed for cleaning. The filament elec- 
trodes may also be protected from ex- 
cessive coating byr glass shields, as shown 
in Figure 3. 


troublesome from the standpoint of vacuum 
technic, it is desirable to sandpaper the 
brass surfaces after each set of about five 
runs. It is impossrble to do this to the in- 
side walls of the exhaust port, as dirt and 
grit worrld get into the pump. To elrmrnate 
this difficulty, place a short piece of glass 
lubing around the exhaust port, as illus- 
trated in Figures 2 and 3. No deposition of 
aluminum will occur on the above-mentioned 
.surfaces, with this type of shielding. 

ITH regard to the matter of volts in 
the high-voltage discharge and the 
amperes of the low-voltage discharge, I 
have purposely avoided the use of any am- 
meters or voltmeters in developing the 
technic and have proved by the results that 
they are not necessary or desirable. 

I knew the approximate discliarge voltage 
and filament current voltage, simply because 
the transformer ratings were stamped on 
the instruments themselves. I later measur- 
ed tliem with meters to see whether llrey 
were about what I thought they were, which 
proved to be the case. This sounds like an 
old-fasliioned housewHe’s method of cook- 
ing, but was right in line with my avowed 
purpose to simplify the method and avoid 
unnecessary complications. In order to im- 
prove the situation I will, however, give a 
more complete set of directions on the mat- 
ter of knowing when the vacuum is good 
enough for aluminum evaporation. 

In the high-voltage electrical circuit 
(Figure 5) the letters a, b, c, d, and e 
represent a number of possible settings on 
the high resistance rheostat. If, after the 
vacuum pump has been operating for 20 
minutes, the full voltage (5000 v.) gives a 
soft grey-blue discharge (the purple or 
reddish color having faded out), increase 
the resistance in the rheostat Rp until the 
discharge is just able to persist. Each time 
it extinguishes, move the variable contactor 
Cv along from a to i to c, etc. At the end 
of two, three, or foui hours the discharge 
should extinguish with the contactor well 
over toward e. This means that the primary 
coil is getting the full 110 volts, which in 
turn means that the filament-B-exhaust-port- 
F gap (Figure 2) is getting from 4000 to 
5000 volts. (The impressed high voltage is 
to the reading of the voltmeter across the 
primary of the transformer as 5000 is to 
110.) If the discharge ceases, when view- 
ed in the dark at about 4000 volts, the vacu- 
um is 0. K. (night time or a dark room is 
best for studying the character of the high- 
voltage discharge during the clean-rrp pe- 
riod. I have often sat watching the final 
clean-up of a run, and the contemplation 
of the beauty and soft, soothing character 
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of the discharge always gives pleasure). 

The beginner should make several dum- 
my rims before trying a mirror. Place in 
the vacunm chamber, for the test runs, small 
glass vases or other non-poious objects. 
When cleaned by the method described 
these trinkets will be more beautiful than 
silvered ones and will hold their polish 
indefinitely if handled only with cotton 
cloth. 

I would strongly advise taking written 
records of each run, just as the mir ror 
maker does when figuring. A set of five or 
six of these will be a gold mine when fu- 
ture runs are made. 

T his ends Prof. Yeagley’s description. 

From A. F. Hoeflicli, 626 16th Ave., 
San Francisco, Calif., we received, some 
time ago, the photogi'aph shown in Figure 



Figure 6; W. M. Grant and his rig 


6. He writes; “This is photo of W. M. 
Grant and his aluminizing apparatus which 
will handle mirrors up to 14". The mercury 
pump is backed up by a Cenco. All equip- 
ment, gages, etc., home-giowti. It turns out 
fine work, as is attested by members of 
San Francisco Telescope Makers, among 
whom Grant is leading authority on mir- 
ror figuring. A 6" disk is seen suspended 
on the tripod under the jar. This jar was 
being pumped to a high vaciuiin, after 
which the aliimininn aioimd the tungsten 
coils in the base was flashed. The finish in 
this demonstration before the club mem- 
bers was a perfectly coated mirror.” 

I N ATMA, page 296, are photogiaphs of 
a fine dividing engine made a year or 
so ago by Yard B. Wallace, one of the 
original TNs (his picture on page 65 of 
the 1928 edition of ATM, was taken be- 
fore his Vatd Mechanical Laboratory, Inc., 
at 2980 East Colorado St., Pasadena, 
Calif., was organized). He now sends the 
photograph shown in Figure 7, and writes; 

“Here is a picture of our new evapor- 
ating outfit. The diffusion pumps are our 
own design and built in our own shop. 
The bell jar has a 12" clear inside diameter. 
We have striven to make this a unit piece 
of equipment where eveiything is bolted 
to the table with nothing at loose ends. 
The mechanical pump is a Cenco Flyvac 
and is driven by a Vo H. P. motor. The 
box below is a low-tension transformer for 
beating the filament. The upper box is a 
high-tension transformer for testing the 
quality of the vacuum. The large steel plate 
Mililiili thn hnll 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT : — glass, abrasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS ?5 00 

A suitable EYEPIECE:— positive, achromatic ^4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir- 
ror) . . ^6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

W' e will also anstver your questions and test your mirror. 

These services are free. Write for our price list of supphe.s. 

JOHN M. PIERCE li Harvard St,, Springfield, Vermoni 



TINSLEY 

FOUR-INCH NEWTONIAN REFLECTOR, a fine little instrument 
for the amateur astronomer, all parts of aluminum and brass; 
Tripod of aluminum and adjustable in height; parabolic mirror of 
Pyrex coated with aluminum; complete with three eyepieces . . . 
$134.00 . . . with case . . . $165.00. 

Send six cents for illustrated catalogue giving full details of the above instru- 
ment and many others; also a complete line of supplies for the Amateur Tel- 
escope Maker, the best in quality at most reasonable prices, 

“lUe carry everything hut the Stars.” 

TINSLEY LABOIIATORIES 

3017 Wheeler Street Berkeley, California 


ALUMINIZING 

NEW SURFACE-HARDENED ALUIVIINUM 
COATINGS 

with greater resistance to mechanical abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices: 4"— ?1.75, 5" — JZ.OO, 6" 
— S2.50, 7"— SJ-00, S"— S3.50, 9"— 

54.25, 10"— $5.00, 11"— 56.50, 12"— 
57.50, and 1254" — 58-00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths; 

154"— 50c, 154"— 60c, 1%"— 75c, 2" 
—51.00, 254"— 51-25 and 3"— 51.50 

LEROY M. E. CLAUSING 

5507-350954 Lincoln Ave. Chicago, III. 


r-TELESCOPE MAKEES-i 

MIRROR OUTFITS 

Complete with i glass discs, correct thickness, abra- 
sives, tempered pitch, rouge template, instructions, etc. 
Finest quality guaranteed. B" S4 00 

PYREX KITS as above, 6"— $6.00; 8"— $E.OO 

PYREX MIRRORS 

Made to order, correctly figured, pol- 
ished, parabolized and aluminized. Writ- 
ten guarantee. Prices upon request. 

We do polishing, parabolizing and aluminizing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
l''-52.75: I'A"— $3.75; |i4"-S4.50: 1V-$C. 

Prisms, experimental, f"— $1.75; 114"— $2; |i,V'~$2.25 
RAMSDEN EYEPIECES-fincst quality lenses 
in brass mountings, standard I'/a" diam. 

'A" or i/j" F.L . $4.00; !" F.L, . $2.50 

%" F.L. 3 lens eyepiece stand. I 'A" dia. . $3.00 

PFRlSimPFS F™')' rriiiie, 33" long. 2" 

1 Optical equipment: iA” 

prism, I" pent, prism, 42 mm. achr. lens 
and I" F.L, Ranisden eyepiece stand, A 
!A" dia. SPECIAL *P-LU.UU 

FREE catalog Tcleseoiies, Mirroseepos, Siimiiliin, 
etc, liistrmtwns for Telescope Making, 10c 

PRECISION OPTICAL SUPPLY CO. 

1001 E. 163rd Street New York City 


JAMER’S “ALL-IN-ONE" KITS 

Contain finest annealed, edged and bevelled tool and mirioi blanks. 

We use only new glass. CORRECT thickness. Carborundum powdeis, 
fine emery, rouge, synthetic white pitch (better than natural pitch), 
one fully polished diagonal, eyepiece lenses for making 1 inch, ku inch 
and 14 inch positive oculars with instructions for mounting the lenses. 

Also the only COMPLETE and AUTHORITATIVE instiuction 
book — "Amateur Telescope Making” edited by A. G. Ingalls — 500 
pages, profusely illustrated. Kits may be purchased with or without 
this book but we supply no other instructions for making reflectois 
because it is impractical for the beginner to hope to make a peifect 
mirror without it 

4 uich ^ALL-IN-ONE” kit ^3.00 with book ^6.00 

6 inch "ALL-IN-ONE” kit ROO with book ^7.00 

8 inch "ALL-IN-ONE” kit ^6.00 with book 0.00 

10 inch "ALL-IN-ONE” kit 00.00 with book 03.00 

Send $1 deposit with order— balance C. 0. D. 

Unbeatable Quality • Unbeatable Prices • Compare Either! 
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“Amateur 

Telescope 

Making 

i«Ad¥aii€ed^’ 

N ot a new edition of “Amateui 
Telescope Making,” but a 
brand new and entirely separate, 
companion volume, though print- 
ed and bound uniformly with it. 
This new book has 57 chapters, 650 
pages, 359 illustrations and over 
300,000 words. It is not recom- 
mended to beginners, as it follows 
logically after the first book, 
“Amateur Telescope Making.” The 
following is an informal, running 
description of “Amateur Telescope 
Making — ^Advancedf'A.T.M.A.’) 

The book is in two parts. Part I, 
with 45 chapters, is on practical 
construction. Part II, with 12 chap- 
ters, is on some of the more practi- 
cal aspects of observing. 

PART I 

Everest’s advanced mirror tech- 
nic; Selby’s flat technic; eyepiece 
making; objective lenses and re- 
fractor mountings in greater detail 
than in “A.T.M.”; drives; Schmidt 
camera; ahiminizing; the new 
Zerniketest; setting circles; indoor 
telescope; sidereal clocks; obser- 
vatories; detecting astigmatism; 
making micrometers, chronographs; 
metal mirrors. Many other items. 

PART n 

Systematized observations; meteor, 
stellar and eclipse photography; 
the eye and the atmosphere in 
observation; reflectors versus re- 
fractors; “richest-field” telescopes, 
and a wealth of other material. 

“AMATEUR 
TELESCOPE MAKING 
-ADVANCED” 

Edited by Albert G. Ingalls 

Postpaid $3.00, domestic ; 13.35, foreign. 

SciENTHTc American 

24 Vest 40th Street New York, N. Y. 



Figure 7: Yard Wallace’s rig 


the form of an adjusialile slit. Tliis ar- 
langement permits cutting off from eithei 
side. The separation between the pinhole 
and the knife-edge is abniil 14". This whole 
optical system is supported by a rider on 
a vertical slide that can he adjusted for 
altitude. A tangent screw permits the sys- 
tem to be rotated a few degrees either 
side of normal. The vertical slide is sup- 
ported in a horizontal plane on straight 
ball races and is controlled by a micrometer 
screw that reads to thousandths. This, m 
turn, is carried on a pair of lateral ball 
tracks and is moved by another micrometer 
screw. 

“This may sound more complicated than 
it really is. Ball-bearing ways are very 
little more difficult to make than are the 
more conventional V ways, and their op- 
eration is a delight. The feel of the screws 


these electrodes is connected to one of the 
six holes in the panel at the left end of the 
table. This arrangement permits setting as 
many as six filaments at one time, with the 
possibility of selecting the particular fila- 
ment that will be fired at will. Practice has 
proved this arrangement very satisfactory. 
The push button switch on the end of the 
long cord permits a close control on the 
filament current although the operator be 



Figure 8: Wallace’s k*e tester 


moving about the jar to find the best posi- 
tion lor watching the progress of the evap- 
orating. 

“About 17 minutes are required to pump 
the jar down to a black vacuum. It is possi- 
ble to clean a mirror, place it under the 
jar, pump down, fire the coil and admit the 
air again in about 45 minutes. 

“In contrast to the hours I have spent 
trying to make a good coat with silver, this 
method is pure delight.” 

AT our request Wallace also sent in a 
jTX photograph (Figure 8) and descrip- 


is smooth, yet there is no shake in the 
whole assembly. Leveling screws support 
the device at three points. There is some 
sentiment against equipment of this degree 
of elaboration, hut our experience indicates 
that it has its place. There is classical 
precedent for the razor blade on a stick, 
but the above-described machine gives just 
as good results, and gives them quicker. 
And too, it was fim to build it.” 

Maybe that last sentence most nearly 
touches bottom. However, fun is fun — so 
what? — Ed. 

P ROFESSOR Yeagley sent us, a year or 
so before he sent the above aluminiz- 
ing article, a description of his own pet 
knife-edge tester and this is a good time 
to fish it out and publish it. He described 
it thus; 

“4, Figure 9, is a light house contain- 
ing a 2.5-voll flashlight bulb. On one side 
is a Vio" circular opening for use in lin- 
ing up the mirror under test. Ninety de- 
grees from this opening is a .001" slit, set 
on a ground glass, for use in the Ronchi and 
Foucault tests. The slit is made by alumin- 
izing a small disk of glass and making a 
scratch across one of its diameters. 

“5 is an eyepiece containing a Ronchi 
grating (175 wires per inch, as indicated 
in ATM for optimum conditions), and a 
knife-edge parallel to but separated from 
the grating wires. 

“C is a rack and pinion assembly for mov- 
ing the eyepiece longitudinally. 

“D is a millimeter scale and vernier which 
estimates accurately .01 cm. 

“E is a screw adjustment for moving the 
slit source back and forth sideways, for 
quick shifting from the grating to the 
knife-edge.” 

F igure lO brings us back to Yard 
Wallace again. (This thing seems to 
be becoming a duet, but that’s only your 


tion of his knife-edge testing dingbat. Of 
such rigs there are now many (this old- 
fashioned scribe still rooting for the simple 
hoss-and-buggy kind Ellison recommends) . 
Wallace writes: 

“The knife-edge tester was designed 
after looking at one used by Mr, Dalton 
at the Mt, Wilson Laboratories in Pasa- 
dena. A ribbon filament bulb is housed in 
the vertical cylinder, light from this source 
passes through a pair of condenser lenses 
apd focuE^ on a pinhole in a piece of foil 
on the side of a prism; Jnst clear of 
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scribe’s whim of the day. These items have 
accumulated over quite a long period and 
aie now brought together at one time.) 
Vard Wallace next speaking: 

“A pattern for the base of the circular 
dividing engine once described in these 
pages [and in ATMA, page 2%.— Ed.] was 
dusted off, and an iron casting made that 
proved to be an excellent table for the 
polishing machine. Around this was built 





Figure 10; Wallace’s machine 


the rest of the engine. The other castings 
are of aluminum alloy. Central with the 
vertical column is a drive shaft on which 
is mounted a three-step cone pulley. From 
this runs a V belt to the shell of a clutch on 
the spindle. The cone of this clutch drives 
the spindle, and is so adjusted that when 
the lever control is pulled the spindle is 
stopped before the driving pin is lifted out 
of the depression in the polishing tool. This 
proved a big convenience, as it is not nec- 
essaiy to stop the whole macliine each time 
new abrasive is added. The overarm and 
spindle can be swung to any position over 
the work and also can be inclined to the 
vertical for deep curve work. 

■ “To date, two 6" parabolas, a 10" master 
sphere and a master flat have been made 
on this machine and the results have been 
excellent. The real way to appreciate equip- 
ment of this sort is to rub out several par- 
abolas on the corner of a bench by hand. 
Then the delight of watching the machine 
work for a single hour will repay all the 
time and labor it represents.” [But when 
it comes to character building, there is noth- 
ing like fighting a mirror 10, 20, 50 or 100 
hours, by hand, and sticking to it till you 
lick it. Other tasks seem easy, after 
that.— fd,! 

N ORBIDE is the name of an abrasive 
offered by the Norton Company. It is 
boron carbide, B,C, and is the hardest ma- 
terial ever produced by man for commercial 
uses. It is made at very high temperatures 
in the electric furnace, from coke and boric 
acid. It is harder than SiC and the makers 
state that it will remove stock faster than 
Crystalon, their name for silicon carbide. 
And in one pound cans it costs about 18 
V times as much as silicon carbide! 

T welfth annual convention of TNs 
win be held at Stellafane, atop Mt. 
Porter, near Springfield, Vermont, Satur- 
day afternoon, August 14, Anyone interested 
fe welcome. Many TNs and their telescopes. 


Prismatic Rifle Sight 
& Observers' Scope 



■Vtade by Warner & Swasey. fi power Consists 
of achromatic ocular & objective lens, calib- 
rated reticule with Cross Hairs, 2 highly pol- 
ished prisms firmly set in solid cast bronze 
frame with soft rubber eye-cup. Micrometer 
adjustments for yardage and windage Used 
on Krag, Enfield, Savage, Springfield, etc 
Complete with mount and oak leather case 
(not shown) 

Regular Price $38 00 Now $7,50 



Artillery Gun Mount 

Size 18 by 10 inches Rack and Pinion gear 
on vertical arc. Woiin gear drive on horizon- 
tal arc. Vernier micrometer adjustment Two 
vial levels. Calibrated fiernian silver scale 
Steel bodv with bronze housing 

15 lbs. Price $3.50 


Exceptional Values 
Edison Storage Batteries 
All Sizes 

1.2 Volts Per Cell 

Cells are in excellent couciltion. Complete with 
.solution, connections and trays Above prices 
are about lO^r of legular market price. Aver- 
age life 20 years Two year uncoiulitloiml 
Guarantee 

A*4 Amps laO, Ea $ 4.50 
A-j ■' 187. " 4.50 

A-ti ■' 225 " 4.50 

A-: •' 2G2 “ 4.50 

A-S " 301) " 5.00 

A-10 " 37,5 7,50 

A-12 ■' -150 " IQ.OO 

B-4 •' 75 " 3.50 

B-2(,I-3i" 37 “ 3.00 
L-4II “ 25 Pair 3.00 

Jl-d " 11 “ 2.00 


Bausch & Lomb Navy Telescopes 

Said to have cost in excess of $130.00 



An excellent finder, 7 lenses, achromatic tele- 
scope tube, erector draw tube and eyepiece 
draw tube Excellent for spotting game. Object 
Lens 2"; raagnlfles 3 to 10 power; Exit pupil 
0 2' to 0.00" : Eye Lens 15/16", Cross Hairs. 
Angular field :i°3b' to 20°; Biect 
Image. All bronze. ? i 




MANHATTAN ELECTRICAL BARGAIN HOUSE, INC,, Dept. S.S., 105 Fulton Street, New York City 


OTS OUR SPECIALTY 


4" kit 
6" kit 
8" kit 
10" kit 
12" kit 


$ 3.00 

3.75 

6.75 
10.00 
14.75 


Pyrex 

Pyrex 

Pyrex 

Pyrex 

Pyrex 


$ 4.25 
5.75 
. 8.50 
. 13.95 
24.00 


Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect suiface), 
rouge, pitch or beeswax, and instructions. 
Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 


(send (or free catalogue) 


M. CHALFIN, 1425 Longfellow Ave., New York. N. Y. 


Genuine POLAROID Genuine 


This Microscope attachment 
converts any imcroscope Into 
a Polarizing instrument. 
Ideal for chemical, miiiera- 
loglcal and fibre analysis. 
Catalogue 5c. 


paid. InK 
ing one beau- 
tiful polarizing 
slide FREE 

No C.O.D. 


HARRY ROSS 

Scientific and Laboratory Apparatus 
84 West Broadway New York City 


PARABOLIZED 
TELESCOPE MIRRORS 

PVREX~4" to 12" Dia. 
GROUND and FIGURED 
on PRECISION MACHINE 

Write jor Price List 
illRRORS CORRECTED 

J. A. MEYER 

101-17 92nd Street Ozone Park, L. I., N. V. 


C. P. GOERZ TELESCOPE 

31) to 130 X Eq. Mount — Tripod — 4 oculars. 
Alsu roXTAX, LEICA and many CAMERA 
BARGAINS— new and used. 

Write for free list 

WELLS-SMITH 

71 E. Adams St. Chicago, 111. 

Fiirnicrlj at 2(1 N. Wells St. 


For 

Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 


Convert Every Astronomical Ocular 


You Have . . . 


C. W. JAMER 
Box 4, Bayside, N. Y. 


to a terrestrial eyepiece in a jiffy with the 
JAMER APLANATIC ERECTOR. Nothing else 
like it. Greatest step forward in erector design in 
25 years. Simply slip your astronomical ocular 
of any focal length into the erector and use the 
entire assembly as a regular eyepiece. You get 
the same power as the rating of your ocular. No 
reduction in size of field. No tools or adjust- 
ments. Change power by changing oculars. 
Equally good with Ramsden, Huyghenian or any 
other type of ocular. 1%" dia. only, $350 
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MARVEL 


Conducted by JACOB DESCHIN 


Covering an 
Assignment 

O NE day you say to yourself: “I think 
I’ll go doTO by the waterfront and 
take some pictures,” or “I haven’t seen a 
picture of onr Main Street in a long while; 
maybe I can get something good.” And so 
you head for the waterfront or towards 
Main Street and on the way you try to 
plan your self-assigned task so that when 
you get there you will have some idea ol 
what kind of pictures you want to take. 

Well, something of the sort is the routine 
e.xperience of the pliotogiaplier sent out 
by a publication to cover a particular as- 
signment, and such was the recent experi- 
ence of this department when requested by 


uuistiate tile particular article in question. 

Foreign sections in New York suggested 
a number of characteristics generally asso- 
ciated with these parts of town. Cobbled 
streets, fire escapes, the ubiquitous “El,” 
stores with foieign words on their signs, 
people hanging idly out of windows, men 
gossiping over coffee cups and newspapers 
in numerous cafes as they were wont to do 
in their native lands. 


(Capacity of 6 feet) 

Compact and light weight, yet 
sturdy. Saves developing solution. 
Loaded guicldy and easily, wet or 
dry, without buckling of film. 

A completely new departure in 
miniature film development tanks. 
It discards the separate reel or 
spool, the tank being its ov/n self- 
contained reel. A single spiral 
groove at the bottom of the tank 
holds the film coils firmly apart, 
without buckling or surface con- 
tacts, thus avoiding spots of un- 
developed emulsion. Complete in- 
structions in each tank. 

Mail Orders Filled. 

Write Dept. S. A. 


The Christian Science Monitor to make some 
photographs of certain foreign 


pnoiograplis of certain foreign sections in 
New York City to illustrate an article on 
“Foreign Quarters.” 

Like the vague idea of photographing the 


waterfront or Main Street, an order to take 
pictures of foreign quarters leaves the re- 
sponsibility of proper selection of material 
entirely up to the photograplier. Picture- 
minded, as he is presumed to be, the under- 
standing is that tlie photographer will know 
what subjects will best describe the appear- 
ance and atmosphere of a particular foreign 
section and that he will, moreover, have 
the craftsmanship and imagination to turn 
his notions into pictures that will adequately 


'Sunlight in 'Syria’ ” 
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Don t just envy your 
friends tvho are snapping 
action shots all around 
you, catching and preserv- 
ing interesting scenes and 
people . . . compete with 
them! Chances are you can 
better their toork . , , even 
starting from scratch , . , 
icitk 


' Italy — With the 'ET ” 


"The 'Isles’ of Greece” 

We figured that the job cut out for us in 
this particular instance 'was to show the 
general rather than the particular — street 
scenes, buildings, the air and feeling of a 
foreign people adapting their ways to those 
of a new land yet withal retaining their 
identity. Syria, Greece, Italy transplanted in 
spirit to America. If the job called for pic- 
tures of the foreign types living in New 
York, the pictorial approach would have 
been altogether different. Then we would 
have tried, by persuasion, where possible, 
“candidly” where more desirable or con- 
venient, to take portraits and small groups. 
The portraits would be of men, women, and 
children who seemed to typify the people of 
their native land, the small groups would 
show the people in normal, easy conversa- 
tion or collective activity. The latter would 
preferably be of the “candid” picture type. 
Or the assignment might have covered some 
such special topic as foreign foods available 
in New York City. That would have meant 
concentration on the pushcarts, with their 
strange fruits and vegetables, invasion of 


vate homes (the latter requiring some dip- 
lomacy and tact, of course), and close-up 
pictures of displays in food store windows 
and on counters of shops which are pic- 
turesque in themselves. 

As it was, we had to generalize and that 
was something else again. Broad views, sun- 
shine, and the cobbled streets, fire escapes, 
foreign shops and the shadow of the Ele- 
vated. 

Some of the results are shown, greatly 
reduced, iii the illustrations accompanying 
this piece. 

Movie Exposure Meter 

S o small and compact that it fits the 
palm of the hand, yet so accurate that 
it gives correct exposure data at a glance 
for all film speeds and number of frames 
per second, the Cine Electrodrem, just an- 
nounced by Photo Utilities, Inc., is justifi- 
ably called “the midget master of movie 
exposure.” When using a normal camera 
speed of 16 frames per second and super- 
sensitive film with a 23-degree Scheiner 
rating, the reading is direct. You simply 
point the meter at the object to be photo- 
graphed and read off without any further 
adjustment or calculation. By pre-setting an 
adjustment, the meter may also be read 
directly for any other movie film used, in- 
cluding Kodachrome, to indicate quickly 
what exposure to give for speeds from 8 
to 96 frames per second and for different 
lens stops. 

International Salon 

/4N opportunity to test tlie pictorial and 
±\. technical value of some of your best 
photogi-aphs is offered in the announcement 
by the Oval Table Society, Inc., of New 
York City, of its sponsorship of The Inter- 
national Salon of Photography, to be held 
November 16 to 30, 1937, at the galleries of 
the American Fine Arts Society, 215 West 
57th Street, New York City. 

The entries will be submitted in two 


THE CANDID 
MIDGET MARVEL 

l+'s fast, i+'s compact, easy to 
carry, a cinch to operate — and it 
gets results. Equipped with F3.5 
Anastigmat Lens in a focusing 
mount fitted in a Compur Shutter, 
with speeds of I second to 
I /300th part of a second. At- 
tractively finished in chromium, 
compact, lightweight, with an ail- 
metal, leather covered body. 
Measures 4% x 2/4 x 2 Inches in 
size, takes all standard 35 MM 
film, and makes pic- . 
tures 1 X 1 1/2 inches. 3^ 

Eveready Case $4.75 


Mail Orders Filled. 
Write Dept. S. A. M. 
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DOLLINA 

Miniafure Cameras 



Combine all the advantages of instruments using 
35mni cine film — all the precision associated with 
miniature cameras of this type-*-'\vith prices that 
are incomparably moderate, A dependable visual 
range finder coupled with the lens assures extreme 
ease and accuracy of focus. Other refinements in- 
clude: Fast Lenses of been definition and highest 
correction, Compur shutter with speeds up to 1/500 
second; Automatic counting and film-loclcing de- 
vice.s; Optical tubular view-finder and many other 
desirable conveniences. Other tameras of the 
Dollina type are selling for several times its cost. 


With Xenon f/2 .^80.00 

With Tessar f/2. 8 . 73.00 

With Xenar f/2.9 63.00 

With Radiotiat f/2.9 55.00 


There are still other Dollina models embodying the 
salient characteristics of the above — and selling at 
even lower prices . . . a De Luxe Model III 
for the ultra-discriminating. If you are in the mar- 
ket for a miniature camera, investigate one of these 
superb values today 

LiteraluTe on Request Free Trial Gladly Granted 

BURLEIGH BROOKS 

127 West 42nd Street New York 


MARKS 

POLARIZATION PLATES 

Eliminate Glare and Reflection 
in Photography 

Little discs of |lass, Marks Polarization 
Plates accomplish strange things. They 
actually alter light vibrations so that un- 
pleasant glare and disturbing reflections 
vanish — as if by magic. The halation 
caused by these conditions is eliminated; 
detail becomes more apparent. In sky 
photography, clouds assume contrast and 
a new beauty. They are invaluable assets 
in color photography, providing a truer 
tonal rendition than was formerly pos- 
sible. They can be used with astounding 
ease by any amateur. 

(unmounted) 

19mm. $5.7S 25mm., $7.75 31mm. $11.50 
39nim... .$12,75 51mm. .. $16.75 

POLARATOR 

A device which enables you to adjust a 
Marks Polarization Plate to any still or 
movie camera at the angle of its max- 
imum efficiency. 

19mm.... $2,75 2Smin. .$3.00 31mm. $3.25 
SSnim.. , $3.75 Slmm $5.00 

Booklet M-11 on request 

KIN-O-LUX 
18mm. Reversal Film 

Have you investigated the merits, the 
economy, the long life of Kin-O-Lux 
16mm. Movie Film? Ask your dealer to 
tell you about this film or write for in- 
formative literature which will demon- 
strate how you can achieve fine pHfoim- 
ance in home movies at a really drastic 
savings. 

Booklet F-ll on reguest 

KIN-O-LUX, INC. 

105 West 40tli Stre^ New York 


S C I E N T [ F 1 C \ ]\I E R 1 C A N 

tnrial Photography, and Section 2 to Tech- j 
nical Photography, the latter comprising the 
fields of coloi, news, illustration, commer- 
cial, natural history, photomicrographs, 
aerial, medical and surgical, press, theatri- 
cal, geological, metaUurgical, and record 
photography and radiographs. Each entrant 
is allowed to submit a maximum of four 
prints in each class. The entry fee is one 
dollar for each section; the last day for re- 
ceiving piints, October 23, 1937. The Salon 
is open to residents of any country. 

The society, which, as sponsor of the 
National Salon of Photography, held in 
New York City November 1 to 14, 1936, 
assembled the work of some of the finest 
photographic talent in this country, now 
ventures a more ambitious undertaking by 
leaching out for the best photographs avail- 
able throughout the world. 

The society is “a non-profit organization 
for the advancement of the art and science 
of photography.” Its president is Pirie Mac- 
Donald, Hon. F. R. P. S., and its secretary, 
Joseph M. Bing, F. R. P. S. Entry forms may 
be obtained by writing to the Oval Table 
Society, Inc., 10 West 33rd Street, New 
York City. 


Special Argus film 
Spool 

A SPECIAL film spool carrying an 18- 
exposure film strip and designed for 
use in the Argus 35-mm camera i.s an- 
nounced by Agfa Ansco Corporation. The 
special daylight-loading spool uses the fast 
Agfa superpan, selected because of the de- 
sired combination of high speed, full color 
sensitivity, and fine grain. 


New Camera Models 

T he old favorite postcard-size 3A Kodak 
is back in a new dress and with a fast 
lens. It has just been placed on the market 
equipped with an F ;4.5 lens and a Compur 
shutter, with built-in self timer. In addi- 
tion to the eight speeds from 1 second to 
1/200 second, plus time and bulb, expo- 
sures of intermediate speeds may be made. 
The new 3A has a rising front, so useful in 
taking pictures of buildings; diaphragm 
openings from F;4.5 to F :32; both reflecting 
waist-level view finder, and metal frame, 
direct-view eye-level finder; and other fea- 
tures. 

Another Eastman announcement concerns 
a new series of Kodak Juniors in six models, 
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The Best Books For 
Amateur Photographers 

New Ways in Photography, by Jacob 
Deschm. Eminently piactical fiom ev- 
ery point of view, this new book con- 
tains nothing of theory and nothing 
that the advanced amateur photogia- 
pher will not find valuable in one way 
or another. It covers the whole range 
of amateur photogiaphy, discussing 
such thing.s as trick photography, pho- 
tomurals, retouching, infra-red, and a 
number of other sub-divisions that will 
not be found elsewhere in as clear and 
concise a manner ?2 90, 

Monsters & Madonnas, by William 
Mortemen This is a book of methods 
for the artist-photographer, wdio glories 
in producing a finished print that con- 
tains more than was recoided on tlie 
original negative The book includes a 
number of beautiful photogiaphs rang- 
ing from portraits through nudes to 
the grotesque. $4.15. 

Practical Amateur Photography, by 

Wtlliain S. Davit Deals with the whole 
subject f:om the origin and giowth of 
photography to the latest types and uses 
of cameras. 264 pages, illustrated $2 40. 

Press Photography, by Janies C. Kin- 
kaid. Amateur photographers may in 
some instances do well to ape the pro- 
cedure of the piess photographer. This 
book tells the whole story of the in- 
teiesting woik done by these men and 
contains many fine examples of their 
work. $3.20 

Infra-Red Photography, by S. 0. 

Raivlings. A treatise on the use of pho- 
tographic plates and films sensitive to 
infia-red. Exposure and processing are 
fully covered; formulas are given for 
sensitizing. $1.65. 

The Fundamentals of Photography, 

by C. E. K. Mees. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography. $1.10. 

Elementary Photography, by Nebhtte, 
Bichiu, and Priest. You can learn much 
of the fundamentals of photography 
from this little bock even though you 
have little or no knowledge of physics 
and chemistry. $1.15. 

. Photographic Enlarging, by Franklin 
I. Jordan, F. R. P. S. One of the most 
interesting and authentic books on en- 
larging. Its 224 pages cover every phase 
of the subject and 75 illustrations, many 
of them salon-winners, sliow the value 
of correct technique. $3,70. 

Pictorial Lighting, by William Mor- 
tensen. Complete control of lighting is 
an absolute “must” for successful pho- 
tography. This book tells clearly how to 
obtain such control. $2.15. 


Prices Quoted Include Postage 


We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 
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E I R A 


THE CANDID CAMERA with 
a coupled Telescope Range 
Finder 

Y OU ivill And that tlie Eeira is easier to focus 
and that there is nothing more exact than 
this new and unuiue method whereby critically 
sharp negatives are obtained A highly cor- 
rected little prismatic telescope mounted on the 
top of the camera ihow^ a section of the fielil clearU 
and hniunously enlarged to C diameters Thu tele- 
scope IS coupled with the cameia lens— so that jnui 
focus IS needle-shaip up to a distance of 3 ft 
and automatic as well Has many other unique fea- 
tures as well 

Uses standaid arnnra iihn caitiul?es 

With t/2 7 lens in Hapid Compui Shut- 
ter with speeds up to 1/jOll second 

lowVrice $96.00 

Everreidy Case $' 50 

n'ntc foi Booklet 
mrOBTERS 

C. P. Goerz American Optical Co. 

317 East 34th Street New York 


designated as Series II. These come in | 
two sizes: Six-16 (2^2 by 4%) and Six-20 j 
(2% by 3%) , each size with three different j 
lens equipments — single lens, Kodak Bimat, 
and Kodak Anastigmat F:6.3. The shutters 
provide speeds ranging from l/25th to 
1/lOOth second, with time and bulb action. 
All models carry both waist-level and open 
frame, direct-view finders. 

Leaf Used as 
“Negative” 

A SHORT while ago we had the oppor- 
tunity of relaying to our readers the 
description of how the details of leaves 
could be photographed without a camera. 


CAMERA BOOK 

FR££.' 



Enlains latest inventions, m^tbods in Photos* 
rspny and Home Movie M&kms, for fun and I 
profits. Offers hundreds of Amazms money- | 


savins Barsaina u still end movie Cameras, 
Lenses. FUaiB, etc. Used equipment ac- 
cepted In trade* Satisfaction gooraDteedl 
WRITE FOR FREE BARGAIN SOQSl 


CENTRAL CAMERA CO., 230 S. Wabash, Dept. X -8 Chloago,U.S,A. 



i tyr vseil Microscopes, Binoculars, Shile 

I A.lO Hules, DrawinB Sets, Cameras, Suiveying, 
Medical and Scientific lustiumeiits. Tools, 
Marine Equipment, Art Objects Highest prices paid day 
shipment received Satisfaction guaranteed or shipment 
promptly returned. 

ELMAN'S, 2300-SA Van Buren, Chioaso, Illinois 


&II!! 


Splendid opportunities. Prepare in 
spare lime. Easy plan No previous 
experience needed, cotnmoa bcmooI 
education sufficient.^ Send for iroo 
booUet. "OpportunitieB in Photoera- 
phy". particulars and requirements 
American School of Photography 
Dept. 22S-C 

3601 Michigan Ave. Chicago, lU. 



STUDY NATURE WITH A 
K0RELLE6X6CM. Reflex 

Here at last is tops in a nm- 
versai camera. Wonderful for 
candid, telephoto, scientific, copy 
work, etc. Investigate this re- 
markable camera. Our latest 
FREE catalog 537M describes 
tills and hundreds of other items. 


lURKE t J AMESj lnc./ 2235 W. MpdisoB St., Chicago, 


“Make Money With Your Camera" 

PHOTO-MARKETS 

This 112-page book tells what to 
"shoot,” how and where. Gives di- 
rections for submitting photographs 
to magazines. Lists 1823 markets 
for photographs, together with the 
types most suitable for each. 

Svrih Editionr'-Revised — Vp-T o-Dafe 

So Cents, Postpaid 

Scientific American 

24 West 40tli Street New York City 


^as(S pargaingrant 

VOl 26 nSWESTMADlSQNSTREET, CHICAGO, 111. NU.7 

Bass Says: 

In noisy night clubs_ as well as in the sopo- 
rific Smoky Mountains you'll find the boys 
preserving their memories on imperishable 
film. Whether you carry a minicam "on the 
hip” or tote an 8 x 10 you'll find BASS 
at the "Camera Cross Roads of the World’’ 
ready to give you the kind of values that will 
make you the envy of every member of your 
camera club. ^ jf d 


NATIONAL GRAFLEX 

Series II 



Compact, easy to carry. 10 2’4 x 211 on 
120 film. 7Snim. f.3.5 B&L Tessar lens, 
can be intercbaiaged with Telephoto lens, 
Self-erecting top cover, full vision focusing, 
8-speed focal plane shutter, ex- ®R7 50 
posure guide Price ipu/ .ww 

140mra. f.6 3 B&L Telephoto interchange- 
able lens, extra . . . $55 

Sport case . . ■ $8.50 


“Black Walnut” 

This inlormation was sent us by Bernard B. 
Whittier, meteorologist in charge of the 
Weather Bureau at Fort Wayne, Indiana, 
who later, complying with our request, had 
the kindness to lend us some prints of the 
results. One of these we are happy to re- 
produce here. The fine detail is ample proof 
of the success of the method. A sheet of 
photographic paper and the leaf to be 
“printed” are placed in contact, the emul- 
sion facing the leaf, and locked in a printing 
frame. This is done, of course, in a dark- 
room by the usual printing dark-room light. 
The exposure is for 1 minute and 10 sec- 
onds, more or less, depending on the density 
of the leaf, with the electric light a short 
distance away. 

Print Press 

A DEVICE for flattening curled prints 
up to size 11 by 14 has been introduced 
by Willoughby’s under the name Willo Im- 
proved Print Press, “Built to take plenty of 
abuse with nothing to get out of order,” 
the press will take at one time two dozen 
11 by 14 prints or a coiresponding number 
of smaller sizes. Made of wood and metal, 
the press is said to be proof against warp- 
ing. It is sold equipped with 18 blotters. 

Prize Contest 

always happy to acquaint onx readers 
XX of a chance to win fame and fortune in 
photographic prize contests, we here pass 
on the news that Sports Afield, America’s 
oldest monthly outdoor magazine, are con- 
ducting a contest which will bring 50 lucky 


NEW BOOKS 

SUN BATHERS: 48 full page 
studies m the nude. $2 value $1 
SPORT SHOTS: of the recent XI 
Olympiad. Special . . 98c 

LEICA ANNUAL: A ?3.00 list. 
Big Bass Bargain at . . 98c 




BALDA BALDAXETTE 


Uses regular No. 
120 or B-2 Roll- 
film. IVtth Meyer 
Trioplun F 2,9 
tens. With cou- 
pled range finder, 
automatic film 
transport, helical 
lens mount. Self 
erecting. 


Model l~Sbcteen IJf x 214 pictiires,_Witli 
Cainpur Shutter, list $90 00. Bass price 

$62.59 

With Rapid Compur Shutter, list $97 QD. 
Bass price $67.50 





Bargains! 


3A roll film Graflex 7" Cooke Series f.4.5 

lens ,. $37.50 

iji X 4}i Series B, R.B. Graflex, f,4.5 lens 
with film adapter , . . , . . . $55.00 

4 X 5 RB Tele-Graflex 8 ‘4" Heliar f.4.5 
lens with film adapter $75.00 

Trade in Your Present Camera 


I 


8x10 Ansco Portrait 

Camera — 5 x 7 and 8 x 10 back — 
one 8 X 10 and five S -x 7 holders — 
studio stand — 18" Vitax T;3.8 lens 
— studio shutter $100 


I 


Write for the New Bass Bargaingram 


KSossi 

W CAMERA CO.' 



Dept. AD, 179 W. Madison Street 
Chicago, 111. 

CAMERA CROSS ROAQS OF THE WORLD 
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FOTOSHOP 

CINE FILM 


|n I Remains the 
'''^''**^1 Leader in the 


I6MM 

LOW PRICE 
FIELD 


A High Grade 
Panchromatic Film 

MADE EXPRESSLY FOR US BY ONE 
OF THE LEADING FILM 
MANUFACTURERS. 


$ 2.98 


(price incindes pretessing) 

THIS SPECIAL PRICE EFFECTIVE ONLY 
UNTIL JULY 31st 


OUR REGULAR 

Semi-Ortho 16MM Film 


$ 2.19 per 100 (Mf 

(price includes processing) 
TWO ROLLS $4.00 


Send for details on these and other ECIO- 
-VOIIICAL 1H1I.VI FILMS Coiiiidete KKEE 
circular giung iidces, types, Scheiner and 
Weston ratings. 

FOTOSHOP, INC. 

136-S V/est 32nd Sheet, New York City 


LARGODREM 

The Electric Meter 
for Enlarging 


Complete witfi a paper 
tester, it gives you ab- 
solute control of en- 
larging exposure, mak- 
ing that step as positive 
as negative exposure. 



$10Q0 


INSTOSCOPE 

EXPOSURE METER 
Ever-Ready 
Instant 

One-Handed 
NOW $2^ @ 

Sole Leather Case 50 ^ 

The outstanding achievement of the Instoscope 
design is the complete elimination of any antic- 
ipated exposure reading. The instantaneous 
reading obtained is positive and definite under 
any light condition. The Instoscope can be used 
with any camera. 

PHOTO UTILITIES INC. 


camera equipment. The contest svill con- 
tinue to November 15 and is divided into 
two general classes, still and motion pic- 
tiiics, with three classifications in the still 
group. If you live in North America and 
are interested, you may secure entry blank'- 
and full particulars by writing to Contest 
Editor, Sports Afield, Phoenix Building, 
Minneapolis, Minnesota. 

Dark-Room Ventilator 

I F you are one of those lucky ones who can 
afford to build yourself a special dark 
room or have one already, you may be glad 
to learn of a ventilator especially designed 
for dark-ioom use. A dark room can get 
pretty stuffy at times (ask the man who 
lives in one!), so this device may prove a 
godsend to some long-suffering worker. It 
IS called the Ilg Dark-Room Ventilator and 
was, according to the makers, “designed 
particularly lor the exhausting of foul air, 
dampness, and odors from dark rooms.” The 
ventilator exhausts 750 cubic feet of air per 
minute, changing the air in the average 
dark room about once every two minutes; 
a scientifically designed baffle keeps out 
the light. 

i “The Ilg Dark Room Ventilator,” the 
makers continue, “should be placed in an 
inner wall near the ceiling, opposite, if 
possible, from the door to create a circula- 
tion of air act OSS the room. By means of a 
common extension cord and plug, the ven- 
tilator can be operated on a light circuit. 
Current consumption of the fully enclosed 
self-cooled motor is only 70 watts. No liglit 
can enter through the hood, whether ven- 
tilator is running or not. Furnished in 110 
volts, 25 and 60 cycle, A. C. and D. C.” 

“In the Sh.adows” 

O NE of the delightful privileges of the 
photographer on his way toward a 
definite locale is to be on the alert for any 
possibility of a picture before he gets there. 
His mind is attuned to pictures and whether 


he takes them foi a living m foi pleasure, 
he is looking for pictures all the lime “Jn 
the Shadows” was picked out as one such 
opportunity as this department saw this 
shadow pattern from the top of the “El” 
stairs. Somebody walking across the square 
was essential to give the picture interest. 
When a young couple got into the picture, 
as shown, the time for the exposure was 
ripe. And here is the result 


Fine Grain 

I N our June issue we published a review 
of Mr. Harry Champhn's fine hook on 
the subject of fine grain development, en- 
titled “Champlm on Fine Grain,” In an- 
other part of the magazine there also ap- 
peared the Chanrplm #15 formula. At that 
time we should have cautioned our readers 
that a full knowledge of proper emulsion 
speed ratings, developing times, and the 
method for compounding the formula is es- 
sential for good results. We recommend that 
anyone who intends to use this remarkable 
formula should purchase the book mentioned 
above, for only from that source can the re- 
qiiiipil full information be obtained. 


What s the Rush? 

T ake your tune. Someone once remarked 
— wc believe it was H. Rossiter Snyder, 
the well-known photographic jotirnalisl— 
that the difference between the American 
photographer and the European is that the 
former will shoot 40 pictures in the time it 
takes the European to make up his mind to 
shoot one. As you may surmise, this dexterity 
of the American photographer is less com- 
mendable than the leisurely procedure of 
his brother across the sea, provided, of 
course, both photographers understand pho- 
tographic technique and know what they 
are doing. Of what avail is it to shoot 40 on 
the chance of getting only one or two good 
one.s; better to wait, to study the subject 
from every angle under various lighting 
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PRIMARFLEX 

The De Luxe Mirror Reflex Camera 



The serious worker or 
scientist in particu- 
lar will appieeiate 
the refinements em- 
bodied in this “one- 
e>ed" mirror reflex 
camera It 13 of lush- 
est pi ecision. jet re- 
markably foolproof 
There is no danser 
of double exposure^ 
no separate setting 
of mirror, or turn- 
ing of film The 
refinements in- 
clude In- 
teichance- 
abiUtv of 

lenses up to 
40 cm focal 
length. Fo- 
cal Plane 
shutter with 
speeds fiom 
1 to 1/inOO second and 
self-tlniei. automarir ex- 
posure counter, one-knob op- 
"I'l™)' <j S G cm on 6 X fl cm itillfilm 


With Trioplan F/2.8 — 10 cm ?145 00 
With Zeiss Tessar F/1.5 — 10.5 cm ?;i 65.00 
With Zeiss Biotessar F/2.8 — 13.5 cm 5285 00 
Individual Sole Leather Case extra. 


"PlfD "PT Tf'V' Universal Daylight 
Developing Tank 



For Quick, Easy am] Cnmenient 
Deielopment of jour own film 
Aocommo- 
tlates roU- 
fllra ? 127, 
120, 117, 
IIG iiml 3'i 
mra Pilade 
or acid- 
proof Bake- 
1 1 1 e No 
apron; no 
metal 

parts: all smootli surfaces for easy and complete clean, 
mg Permits developing, faxing and washing in day- 
UgUt without removing film from tank. Price, $8 30 

Ask your dealer — Literacure on request, 

MIMOSA AMERICAN CORPORATION 
485 Fifth Ave. New York, N. Y. 


PHDTDGRHPHU 

COURSE FOR ADVERTISING 
ILLUSTRATION * PORTRAIT 
Resident classes only. Per- 
sonal training by expert in- 
structors. Individual Advance- 
ment. Finest Equipment. 

Write Department SA. 
lies. MICHIGAN BLVD., CHICAGO 



conditions, and finally to make one excellent 
exposure. It is less wearing; it is a more 
artistic procedure, for in the process of 
eliminating this possibility and that, one 
develops the sense of selection, of ‘‘building 
up” the picture which will stand one in good 
stead when on occasion it is imperative to 
make a quick shot and to make that shot a 
good one. We waste altogether too much 
film, wear ourselves out too quickly, too 
much do tve flit from this to that and then 
back again, so eager are we to make as 
many exposures as possible. It is costly both 
in money and in physical strength, but more 
important still is the injury vie do ourselves 
as photographers. No need at all to rush; 
take yoiir time. 


Finopan Speed 
Incre.ased 

A n increase in emulsion speed to 21 
. degrees Schemer in daylight and 19 
degrees in Mazda light is announced for 
Agfa 35-mm Finopan. This, the makers 
say, has been achieved without the sacri- 
fice of fine grain or Finopan’s characteris- 
tic wide latitude, balanced contrast, anti- 
halation protection, and scratch-proof over- 
coating. The new film may be obtained in 
36 exposure cartridges or in 27%. and 
5S-foot rolls, notched and tongued for easy 
loading in any camera taking this size film, 
as well as in 100-foot unnotched rolls. 


Print Folio 

A HANDY container for carrj'ing 16 by 
20 mounts to the camera club, ex- 
hibition, or for general portability, is the 
Print Folio being distributed by the Fomo 
Publishing Company. The protection from 
soiling due to handling or accidental 
knocking is the chief virtue of this device. 
From one to 50 full-size 16 by 20 mounted 
prints may be carried in this folio, conveni- 
ently and with full protection. The folio is 
closed with snaps on one side, is made of 
durable seal grain artificial leather, and 
may he washed or cleaned inside and out 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.R.P.S. 

B esides having a consider- 
able amount of fun with the 
miniature camera, making trick 
‘‘shots,” art photographs, and the 
like, you can also use it for spe- 
cial paying work. This little pa- 
per-bound booklet of 72 pages 
tells not only how to make in- 
teresting photographs that are 
salable to news agencies or mag- 
azines hut also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure tliis booklet should prove 
most helpful— $1.10 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 


in case of soiling. 

Glossies From Matt 
Prints 

M att prints and enlargements may be 
converted into glossy surfaces by 
treating them with a waterproof finish now 
available under the name Marlac. A single 
coat of this solution, which is practical both 
for colored and black and white photo- 
graphs, produces a surface equal to a glossy 
print, giving depth and richness. The liquid 
is applied with a high-grade varnish brush 
and the print then set face-in against a wall. 
Drying takes place in 12 to 24 hours. 


Lens Cleaning Liquid 

O UR chemistry friends will be interested 
to know that tlie so-called “lens oil” 
that is sold for the purpose of cleaning lenses 
is none other than propyl-iso alcohol, 98-99 
percent. And if that means nothing to you 
or to our other readers, permit us further to 
divulge the fact that this formula, which is 
put out by the photographic chemists Mal- 
linckrodt, is practically the same thing as 
that which is included in the Dallmeyer 


“The 

Companion” 

A 6 X 6 cm. Czechoslovakian 
camera. A twin lens reflecting 
camera 

Fitted with Two 
HUGO MEYER TRIOPLAN 
F2.9 lenses in delayed action 
Compur shutter 

$ 69.50 


Two really matched lenses 
Will produce 11 or 12 6 x 6 
cm, pictures 

Folding Magnifier built in 
wood 

Automatic film winding 
mechanism 

A Real Value 


AME CHHEN’S 
EXCMANImI, me. 

“The House of Photographic Values" 

120 Fulton Street, New York 


SHOOT 
SEQUENCE SHOTS 


P/CTURES vui 
CO/VOS 


As fast as you press 
the ROBOT button 
you get sequence 
shots with ALL the 
action SHARP. No 
rewinding, resetting 
or refocusing. A 
masterpiece of pre- 
cision— the latest 
talk in camera cir- 
cles. With Zeiss Tes- 
sar F/2.8 52J9 



Intercontinental Marketing Corp. 

10 East 40th Streetf New York City, N. ¥. 

Please Miid me witlifuit oWiEAtion illitstratcnl boukli t 
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EXPERIMENTERS— SCHOOLS 
FIELD WORKERS 

An Accurate Balance 
at a price within 
the reach of all 



Sensitive to 1/100 gram 
Weighs up to 100 grams 


Finest Quality — Made of tested 
materials. The Bakelite cup is un- 
affected by practically any sub- 
stance that can come in contact 
with it; the tool steel knife edge 
and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity — ^Weighs to 
one decimal point farther than the 
usual low-priced counter scales 
and serves neatly every laboratory 
purpose short of precise analysis. 
The capacity of 100 grams is am- 
ple for the delicate weighings 
made in the usual course of teach- 
ing, organic synthesis, experimen- 
tal work, compounding, photo- 
graphic work, etc. 

Compact — Convenient — Does not 
monopolize a laboratory table. 
Placed on the desk of the busy 
technical executive, it will soon 
become indispensable. It is small 
enough to be carried under the 
arm or in an overcoat. 

NOW PERMISSIBLE FOR AUX- 
ILIARY USE IN DRUG STORES 
(N. Y. C. Serial Bl7.) 

Graduated in either the 
Metric System (grams) or 
the Apothecary’s System 
(grains, drams and oun- 
ces). ^ ordering, please 
indicate which of these 
you desire. 

BENNETT BALANCE 

$8*00 plus 40c postage 

Tech Editorial Ser^idce 
26 W^i 40th SU, New York, N. 


THE SCIENTIFIC .AMERICAN 
DIGEST 

(Continued Irom page 103) 

A sample of the cloth is measured, laundered 
and measured again. When the shrinkage 
IS known, the cloth is mechanically crimped 
that exact amount so that when it is laun- 
dered, the straightening out of the crimp- 
ing almost exactly offsets the shrinking, 
and the over-all measurements remain un- 
changed. To so adapt this principle that 
the “crimping” is taken up by the yarns 
within the fabric and is imperceptible on 
casual examination is perhaps not so simple 
as to he absurd. Some 60 or 70 plants now 
operate such a process, however, both here 
and abroad. Whether adaptations of older 
practice or other shrinking methods main- 
tain or improve their present competitive 
position or not, it must be recognized that 
the great and rapid change in trade shrink- 
age practice, with its many ramifications, 
is due principally to this one process. — 
Industrial Bulletin of Arthur D. Little, Inc. 


THE TENDER ONES FLOAT 

'T' O separate peas of different 
qualities, some American can- 
ning factories use a brine solution 
of a density which allows tender 
peas to float and harder ones to 
sink. 


Horse Sense 

T ests to measure “engineering horse- 
sense” in incoming students have been 
adopted by the Cooper Union Engineering 
Schools, New York, it was announced re- 
cently by Dean George F. Bateman. The 
tests will be included experimentally in the 
aptitude examination to be taken in the 
faU by more than 2000 applicants, less than 
one seventh of whom can be admitted, ow- 
ing to physical limitations of the schools. 

While the “horse-sense” tests will have 
no bearing on the success or failure of the 


candidates this year, the results will be 
used as a guide for devising future quizzes 
taking into account inherent fitness for the 
engineeiing profession as well as intellec- 
tual aptitude. 

“Ill the past we have had too many tragic 
experiences with boys who came to the 
school with brilliant records in secondary 
school work, and who scored among the 
leaders in the mathematics aptitude test for 
entrance, only to crack up badly before their 
first year was completed,” declared the Dean. 

“Possession of a brilliant mind is not 
necessarily indicative in itself of engineer- 
ing promise. A boy may have a quick mind, 
but lack the mechanical flair and the ability 
to visualize engineering problems that an 
engineer must have. Again, the brilliant 
hoy frequently lacks the plodding sort of 
stamina that is essential to successful work 
in a good technical school. 

“Balance, above all things, is required of 
the good engineer, and balance is what the 
brilliant boy often lacks. It is not enough 
to be able to arrive swiftly on paper at a 
solution to a problem. The engineer does not 
build on paper. The solutions to his prob- 
lems must work as he visualizes they will 
work. 

“It is this balance, this practical sense 
of engineering, whatever it might be called, 
that we want our admissions to have. Our 
academic casualty rale is too high, despite 
the unusual selectivity we exercise. Approxi- 
mately one applicant in seven can be ad- 
mitted to the Day School of Engineering, 
and of those admitted, only 65 percent, and 
in some classes as few as 45 percent, can 
be expected to graduate.” 

New Island Causes 
New Currents 

T here have always been strong tidal 
currents in San Francisco Bay, great- 
est landlocked harbor in the world. Ferry 
boat pilots, shuttling back and forth day 
and night, have learned them and learned 
to use them; port pilots, bringing in the 
liners and the tramps, know them too. 

But a new island has loomed up in this 
harbor — the largest island ever built by 
man, 400 acres dredged from the hay hot- 






I The New 




The San Francisco-Oakland Bay Bridge is another cause of current changes 


Shadowgraph 


tom by United States Amy Engineers to 
serve as the site of the Golden Gate Inter- 
national Exposition in 1939 and later as an 
airport, municipal and trans-Pacific. 

It is conceded that this island, more than 
a mile long and 3400 feet wide, has changed 
the currents of San Francisco Bay, hut even 
veteran San Francisco Bay pilots and tug- 
boat captains disagree on the extent of 
these changes. Some describe them in strong 
terms, others are not much more than 
aware of them. 

To determine exactly the extent and ef- 
fect of these “Treasure Island” current 
revisions, the United States Coast and 
Geodetic Survey is arranging for observa- 
tions with the co-operation of the Engineers. 
Results will be incorporated in current 
tables and charts covering the area, as in- 
formation needed by pilots. 

Several days of continuous half-hourly 
' measurements of velocity and direction of 
current will be taken at each of three 
selected stations near the exposition site. 
An anchored vessel, equipped with espe- 
cially devised instruments, will be employed. 
- The great San Francisco-Oakland Bay 
Bridge and the Golden Gate Bridge, largest 
in the world in their classes, also have had 
their influence on tidal set, for their huge 
piers rise directly from ferry lanes or harbor 
entrance. In connection with the same sur- 
vey it is planned to secure, if possible, a 
series of current observations at the bridge 
sites themselves. 

From such observations, precise values 
for velocities and directions of new cur- 
rents may at any time be predicted for the 
use of navigators, engineers, or other techni- 
cally interested persons. Pilots are awaiting 
publication of the new data with consider- 
able interest, 

Are the new currents beneficial or detri- 
mental? That is the question, the answer 
to which will be engraved upon the fine- 
lined sheets in a thousand Pacific chart- 


SiLVER Ages Brandies 

T races of silver added electrically to 
brandies have been found to effect 
changes similar to those produced by aging, 


rather than in months or years. The amount 
of silver added is too small to he detected 
by ordinary methods of analysis and chem- 
ical tests show insignificant changes in the 
composition of the brandy itself. However, 
a change in flavor can be produced within 
five to seven days by the treatment. No rul- 
ing on whether such treatment will be per- 
mitted under the food and drug laws has 
yet been made.— -Zl. H. K, 


BROMINE 

nPHE plant at Rare Beach, North 
Carolina, for the recovery of 
bromine from the sea was enlarged 
recently so that now 137,000 gal- 
lons of sea water are pumped 
through per minute. This is a vol- 
ume great enough (were it fresh 
water) to supply the drinking 
water requirements of two cities 
the size of New York, allowing 
each inhabitant 10 gallons daily. 


Electric Water Heater 
AT Boulder Dam 

¥ HAT is, in effect, the largest electric 
water heater ever devised by man is in 
use at Boulder Dam in connection with the 
testing of the huge 115,000-horsepower gen- 
erators now being put into operation there 
by the Bureau of Reclamation, Department 
of Interior. 

In principle, this heater, which is really 
a water rheostat of high capacity, is com- 
parable with the small household heater 
used to warm junior’s milk bottle in the 
wee hours of the morning. But, instead of 
using a mere 110 volts as does the average 
household heater, the Boulder Dam unit 
absorbs current potentials up to 18,600 volts. 

The purpose of the rheostat is to absorb 
the current generated during tests of the 
generators. The rheostat consists of three 
poles to conduct the current of the three- 
phase cycle into the water of the power- 
house tailraoe which furnishes the resistance 
required to absorb it. The farther the poles 



T he Shadowgraph is more than a 
new addition to the now famous in- 
dustrial family of EXACT WEIGHT 
SCALES .... it is a revolutionary new 
principle in precision weiglring equip- 
ment. Eliminating indicating tower 
mechanism and reducing working parts 
by 30%; functioning perfectly in dust- 
laden atmosphere; noiseless in opera- 
tion and geared to present day high 
speed production, Shadowgraph haSj 
wide uses for chemical manufacturers, 
hat makers, automotive parts builders, 
glass plants, laboratories, food packers, 
or all types of industrial plants where 
selective operations can be more effici- 
ently met by weight. 

Write for full details, or let us dem- 
onstrate the model above. We have 45 
engineers from coast to coast; probably 
the one nearest you can solve a difficult 
I problem for you. 


EXACT WEIGHT 
SCALE CO. 

3200 W. 5lh Ave., 

Columbus/ Ohio 
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INVENTORS 

Write tor these Boohs 


G an you answei these questions- How do the 
Patent Laws lu-otect an inventor? miat is the 
first simple step to take to establish a claim to an 
invention? What hind of a sketch or drawing is | 
needed’ When is a model needed’ What can an i 
imector do to serure liiwncial assistance’ Wlut can be [ 
patenteili How con a man po about selling an imention? 
These and ni.my oilier pumts ate coiereil in tlie two boohs 
sliotrti here liotli of them are jours for the asking 


set up, thus affording the engineers the op- 
portunitv for obsening the behavior of the 
generating unit under all conditions. 

In order to accomplish this purpose with 
precision a chemical analysis ol the water 
was made to determine its conducting 
properties and the resistance it would have 
under varying conditions. 

Fish swimming into the field of the rheo- 
stat are apparently electrocuted and float 
to the surface, hut once the current is turned 
ofi or they float out of the charged field, 
they regain life and swim away quite un- 
affected by the experience of having tangled 
with the electric energy generated by the 
largest power plant in the world. 



HOW WE HELP 
INVENTORS 

For thirty-seven years, it 
lijs been tmc husineis to 
lielp inicntors; to assist 
tliern in seciirinp all the 
proteetlcn to v/hich they are 
eatitled. WV lell you hn,i 
1(1 aroid pitfalls. We en- 
deavor to keep e^,pen^e 
at a minimum and ar- 
lange deferred pasraents 
nlien needed The farts in 
there books can be ivortb 
much to tlio man with a 
practical, useful, salable 
invention. Write us a 
card or use the handy 
coupon. Copies will be 
sent with our compliments. 


. m VICTOR J. m 

J Evans & Co. 


VICTOR J. EVANS &■ CO., 
Reoistereil Potent Attorneys, 
237-1 Victor Building, 
Washington, 0. C. 


vSeml at once a free chDy of jour book, "Patent 
Pioleftioii." iiiul jour specral bunklet of ".Sugges- 
tions on When and How to Sell an Invention.’' 


Street ami No 
City or Town 


CYCLOPEDIA of 
FORMULAS 

By Albert A. Hopkins 

DRESSED in an attractive new 
binding, stronger and more 
flexible than the old, this stand- 
ard reference is an indispensa- 
ble unit for libraries, labora- 
tories, research shelves and the 
home. Librarians tell us it is 
one of the most frequently con- 
sulted boohs and its well-worn 
condition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every con- 
ceivable application.— $5.50 
postpaid domestic. 

SCIENTIFIC AMERICAN 
24 Vest 4(lth Street New York 


Mass Production 
Precision Weighing 

O F all systems of weighing, the most 
efficient is. of course, the balance, a 
system in which the weighed material is 
evenly balanced by weights on the other 
end of a pivoted arm. This principle has 
Iieen applied to a compact precision in- 
strument which has been developed for use 
in predetermined precision weighing. A 
product of The Exact Weight Scale Com- 
pany, this instrument does not have the 
usual tower, is completely self-contained in 
a dust-proof cabinet, and indicates exact 
weight by means of a light beam, so that 
iheie is no possibility of parallax. This light 
beam and the shadow it throws give the 
name Shadowgraph. 

Simply stated, die Shadowgraph is a 
weighing unit composed of an even balance 
scale mounted on a common base plate. 
Indication is derived from a needle mounted 
on the load-receiving end of the scale. This 
needle intercepts a single light beam, thus 
projecting a pointed shadow onto a reading 
dial, graduated either to certain values or 
for center indication only. Weighing is done 
against actual sealed weights, deposited on 
the weight platter inside the housing. For 
delicate weights, precision weighing is pos- 
sible because of the long indicator travel; 
a %-mch lever movement produces an in- 
dicator travel of 4 inches. Our illustrations 
show the machine in closed position, and 
open so that the stacked weights, weight 
rack, weight platter, and part of the beam 
are visible. 

The Shadowgraph is built for either al- 
ternating or direct current operation. Parts 
are mounted in rubber to eliminate noise 



A light beam is used to indicate 

ff i i A l l 
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and jolting: bearings are agate; pivots ^ 
are hardened tool steel; and the commodity 
container is a six-inch round plate. The 
scale capacity is either five pounds avoir- 
dupois, or 2500 grams metric, and the beam 
IS graduated to read one pound by half- 
ounce graduations, or 500 grams by five 
gram graduations. 

For predetermined weighing in mass pro- 
duction industries the Shadowgraph has al- 



Interior of the balance, showing 
commodity container (front), 
weight platter, stacked weights, and 
the light-beam indicator (right) 

ready found wide use. It is particularly 
adaptable to such operations as the bal- 
ancing and selecting of automobile con- 
necting rods, for small parts selection, 
chemical packaging, and so on. It can be 
used by glass manufacturers, instrument 
makers, food packers, and all types of gen- 
eral industrial plants where selective op- 
erations can be more efficiently met by 
weight. 


CHEMICALS 

t^VERYONE knows that he must 
■*^eat proteins and carbohydrates 
but few know that there are ten 
chemicals with tongue-twisting 
names which must be present in the 
diet if we are to prevent nutritive 
failure. They are: lysine, trypto- 
phane, histidine, phenylalanine, 
leucine, isoleucine, methionine, val- 
ine, threonine, and arginine. 


Amorphophallus 
Titanum Blooms 

T he world’s largest flower, seen for the 
first time in America, bloomed on June 
8 at the New York Botanical Garden, Be- 
cause it is such a rarity, as well as a mon- 
strous curiosity, crowds were attracted to 
the Garden for the event. Previous speci- 
mens which have been brought into flower 
in cultivation (one at Kew Gardens, Eng- 
land, in 1889 and another in 1926) have 
grown at the rate of three or four inches a 
day, but the New York Botanical Garden’s 
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Amorphophallus Titanum in bloom 


from the time the flower bud first appeared 
above the soil. This Amorphophallus Ti- 
tanum floTver was the largest one on record 
in cultivation, being 8^/2 feet tall and four 
feet in diameter. It is related to the calk- 
lily and jack-in-the-pulpit. 

A long, thick, greenish-yellow column, 
called the spadix, stood erect above the 
stem. It protruded above the pale green 
ruffled and fluted spathe, which opened and 
spread to a diameter of about four feet. 
Its tuined-back edges wore a lining of rich 
chocolate-brown. 

Witliin this protecting spathe, massed in 
close rows around the columnar spadix, in- 
numerable small flow'ers were borne, the 
males in one group and the females, like 
carmine-red cherries, in another group near 
tire base. The spadix turned butter-yellow 
when the inflorescence was mature, and 
when the spathe began to open, a nauseous 
odor, worse than decaying fish, was emitted. 
On the tropical mountain slopes of Suma- 
tra, where the plant is native, carrion flies 
which pollinate the flowers are attracted by 
the smell. 

The New York Botanical Gaiden im- 
"Nported the tuber from which the flower has 
sprung, directly from Sumatra in 1932. It 
then weighed sixty pounds. Now it has in- 
creased to 100 , but is expected to lose 
about ten pounds as a result of the energy 
used up in producing the inflorescence. 

The flower lasted only a few hours after 
opening. While the specimen which flow- 
ered at Kew in 1926 was in good shape for 
two days after opening, the previous flower 
crumpled and toppled to the ground less 
than half a day after opening. 


Plastic Lenses 

M olding has been found to be a satis- 
factory method of making optical 
lenses from the very clear acryloid resins. 
By using molds of extreme precision and 
carrying out the molding operation with 
the greatest care, it has been possible to 
make satisfactory lenses for cameras, tele- 
scopes, and spectacles, as well as other 
optical instruments, which do not require 
the tedious grinding and polishing neces- 


lenses in England and Germany have 
shown the new technique to be satisfactory 
for most purposes. The extraordinary opti- 
cal quality of the resins themselves and the 
great accuracy with which they can be 
molded are the basis for this new develop- 
ment. For spectacles, lack of brittleness is 
an important characteristic as it reduces 
the possibility of breakage of lenses. — 

D. H. K. 


Am Conditioning in 
1852 

E xactly SS years ago on May 15, 
Scientific American published an item 
which gave essentially the features of pres- 
ent-day air conditioning. It is most interest- 
ing to note that despite this comment, which 
is reprinted in full below, air conditioning 
as such is only about 25 years old. The item 
follows : 

Cooling Air in. Hot Climates 
In the East Indies, and all tropical cli- 
mates, Europeans suffer severely with the 
intense heat. To keep apartments bearable 
at all, fans are kept going continually, and 
wet mats are hung in the windows, from 
which the moisture evaporates and leaves tlie 
air somewhat cool. This plan, however, has 
been found very unhealthy, because rare- 
fied air containing moisture has too little 
oxygen in it for the healthy action of the 
lungs. A Dr. Piazza Smith has recently pub- 
lished a pamphlet in England, upon a 
superior plan for supplying rooms in tropical 
countries with dry' cold air, freed from mois- 
ture. His plan is to compress the air by me- 
chanical means, then rob it, while so com- 
pressed, of its heat, and when cool, allow 
it to expand into the rooms, for which the 
apparatus is intended. If he can take air at 
90° of temperature, compress it, and extract 
30° of heat, he will have air at 60° to enter 
a room, which will thus be kept at a pleas- 
ant temperature. His cooler is to he formed 
of a pipe under water, and a pump is to 
force the air in at one end of it (the pipe) 
and out at the otlier, which is to have a 
weighted valve placed upon it. This plan 
appears to us simple and rational. If a cop- 
per pipe were laid in a stream of cool run- 
ning water for some distance, and hot air 
forced through it into apartments, there 
can be no doubt but it (the air) would be 
rendered cool and healthy. A gentleman of 
wealth might employ such means to cool 
his house in a hot climate. A pipe, like the 
worm of a still, if placed in a deep well, 
would also answer the purpose of an air 
cooler, but in every case it would be well 
to have a valve on the exit end of the pipe. 
An iron pipe would answer as well as a 
copper one, only it is not such a good con- 
ductor of heat and cold as copper. 


Wealth Thrown Back 
Into the Sea 

P OTENTIAL wealth valued at 96,379,460 
dollars at current prices was contained 
in 158,735,000,000 pounds of ocean water 
pumped through the bromine plant of the 
Ethyl-Dow Chemical Company at Kure 
Beach, near Wilmington, North Carolina, 
during the past 12 months. 

Of these riches from “nature’s greatest 
storehouse of raw materials,” only a small 
part was recovered in tlie form of several 
thousand tons of bromine to find its way 



N ew Mainliner Sleeper Planes 
(by Douglas) are flying the 
“Main Line" — setting a new stand- 
ard of luxurious overnight travel. 
Tonight you can board one of these 
giant planes, tuck yourself into the 
comfortable berth, and sleep your 
way across the country. 

Two experienced pilots man each 
ship — are given every aid to flying. 
And, for every plane in the air, 80 
experts on the ground are constantly 
checking. United's fOO million miles 
of experience back of’ every flight. 


MAINLINER OVERNIGHT 
SERVICE IS REALLY DIFFERENT 



Now! 3 eoast-to-coust flights daily 
NewYork-Chicago: 10 flights daily 

TICKETS.- United Air Lines Ticket Offices, 
Hotels, Travel Bureaus, Telegraph Offices. 

UNITED 

AIR LINES 
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Directory of 
Teclinical Services 

INDUSTRIAL COURSES 

Asphalt, Cellulose, Cement, Coal 
Tar, Cosmetic, Dye, Fat, Food, Fuel, 
Gas, Glass, Glue, Gums, Heavy 
Chemical, Lacquer, Leather, Oil, Pa- 
per, Perfume, Petroleum, Pharma- 
ceutical, Pigment, Resin, Rubber, 
Soap, Steel, Sugar, Textile, Varnish, 
Water Treatment, Wax, etc. Tech- 
nology. Class or mail, $10-100. 

INDUSTRIAL CONSULTANTS 

3404-6 Baring Street Philadelphia, Penna. 

PERFORMANCE FACTS 

-the basis for good purchasing and selling 

80th ST. and EAST END AVE., NEW YORK 


BOOK Manuscripts Wanted 

on all subjects. Write for free booklet. 

MEADOR PUBLISHING COMPANY 
324 Newbury St. Dept. S Boston, Massachusetts 

ELECTRIC CURRENTS OF 
FOUR DIMENSIONS 

A direct current has one eli.iracteristlc qual- 
ity, magnitude. Magnitude may be greater or 
less. Magnitude of direct current may be meas- 
ured and the measurement of magnitude may 
be expressed pieclsely and cmnpletely by the 
usual numbers of arithmetic. These numbers, 
extending, in one unbroken series, upward to 
iiiflnitj'i are numbers at une dimension. The 
eharacter of a direct current Is adequateiv ex- 
pressed by numbers of one dimension. So we 
say, a direct current is .a current of one di- 
niension. 

An alternating current has two character- 
istic qualities, magnitude and phase. Magnitude 
and phase may both be measured and may be 
expressed by using two of the usual lumibers of 
arithmetic. Two numbers correspond to two 
dimensions. So we say, an alternating current 
is a current of two dimensions. 

Expression of a two-dimensional quantity by 
two one-dimensional numbers is good. Expres- 
sion of a pyo-dimenslonal quantity by one two- 
dimemsional number is better. 

What numbers are two-dimensional? The 
complex numbers are two-diraeiislanal. That 
is why the complex numbers fuinisU the most 
logical, the most simple, the most useful sym- 
bols for alternating currents. 

An alternating current is assumed to have a 
simple shiusoidal wave form. Sometimes this 
assumption is unwarranted. Harmonics deform 
wave form and a single harmonic may change 
a wave form gieatiy. 

An alternating current with one haimonic 
has four cliaraeteristie qualities; magnitude 
and phase of fundamental and magnitude and 
phase of harmonic. These four qualities may 
be measured and may be expressed by using 
four of the usual numbers of arithmetic. Pour 
numbers correspond to four dimensions. So 
we say, an alternating current with an har- 
monic is a eurrent of four dimensions. 

Expression of a four-dimensional quantity by 
four one-dimensional numbers is good. Expres- 
.don of a four-dimensional quantity by two 
two-dimensional numbers is better. Expression 
of a four-dimensional quantity by one four- 
dimensional number Is best. 

What ntimhera are four-dimensional? The 
hifoilate numhers are four-dimensional. That is 
why the bifoliatB numbers furnish the most 
logical, the most simple, the most useful sym- 
bols for an alternating current with harmonic 
deformation of wave form. 

This principle, four-dlmrasional number for 
four-dimensional curraat, is developed, st® by 
step, each step with diagram, etch dlagrtm 
with corresponding number, In the: 

ArilRmetic of the Aftematiitg 

by Robert A. Fhil% Priote tiiree dollars. 

THE MONOGEAPHie KBESS i 
106 Vashfaigton Sfc, PairinTm. Mass. 


mobiles and tractors as an important com- 
ponent of Ethyl fluid. The remainder, in- 
cluding 42,000 dollars’ worth of gold, 29,300 
dollars’ worth of silver, enough magnesium 
to build 100,000 modern airplanes, and a 
quantity of common salt sufficient do lay a 
paving 26 feet wide and a foot thick from 
New York to Washington, togetlier with 
millions of dollars worth of mineral salts 
and other basic substances, flowed back 
into the sea via the Cape Fear River. 

Two giant electric driven centrifugal 
pumps lifted a square mile of seawater 89 
feet deep into the plant during the year. 
Possible by-products, which science has as 
yet made no serious attempt to extract 
economically from the ocean, occurred in 
the water as follows : 

Sodium chloride, or common salt, 2,140,- 
000 tons, worth 33,200,000 dollars at present 
market prices. Epsom salts, 542,500 tons, 
worth 18,050,000 dollars, enough to give 
every man, woman, and child in the United 
States nine pounds. Calcium chloride, 118,- 
000 tons. Potassium chloride, 61,000 tons. 
Magnesium, 43,000 tons, worth 33,600,000 
dollars, enough for 1,500,000,000 photog- 
raphers’ flash lights, 100,000 modern air- 
planes, or 250,000 stratosphere gondolas. 
Aluminum, 139 tons. Strontium carbonate, 
160 tons. Iron, 145 tons. Copper, 9.2 tons. 
More than thiee tons of iodine. Enough gold 
to make a five inch cube valued at 42,000 
dollars. Silver to make a ball twenty-five 
inches in diameter, worth 29,300 dollars. 

In addition to tlie substances listed, prac- 
tically every known material is dissolved to 
a greater or less degree in ocean watei, 
according to Ethyl-Dow chemists. Besides 
providing an inexhaustible source of bro- 
mine. extraction of which constitutes sci- 
ence’s first major step in recovering chemi- 
cal wealth from the sea, the ocean forms 
the greatest storehouse of raw material.^ on 
the globe, it is said. 

Tuberculosis Among 
College Men and Women 

T uberculosis is more prevalent 

among college men than among college 
women. It occurs more Iiequently among 
college students in the east and far west 
than in the middle west. 

Dr. Esmond R. Long and Florence D. 
Seibert of the Henry Phipps Institute, Uni- 
versity of Pennsylvania, report the results 
of the tuberculin test on 18,744 college 
freshmen in 1935-36 in the Journal of the 
American Medical Association. 

Accurately completed tuberculin tests 
were given to new entrants at 20 colleges. 
From 40 to 60 percent of students showed 
tuberculous infection in the eastern and far 
western colleges, and from 20 to 30 percent 
showed infection in the central states. Since 
the majority of students were residents of 
the general region of their college, Dr. Long 
and Miss Seibert believe they reflect the 
: incidence of tuberculous infection in the 
population of these regions. 

Denser populations in the east, imposing 
more frequent contact and in the long run 
more exposure, are thought to account for 
the high rate in the east. In rural Idaho al- 
most no students react to tuberculin, while 
in the mining districts of southern Idaho 
there are many positive reactors.— Science 
Semce. ' ' 

Unhersity, physicians faaye , noted a liiBch, 


when they systematically tested them all, 
than are noted in places where the student 
js left to come in for examination only 
when he becomes aware of active symptoms. 
This, in fact, is the chief argument in favor 
of systematic hunts for incipient cases, both 
in colleges and high schools; for an in- 
dividual may go far into serious involve- 
ment with tuberculosis without ever sus- 
pecting he has it. The test is very simple; 
a drop of tuberculin is injected, and if no 
leddened area develops around the spot, 
tuberculosis is not indicated.— T/ie Editor. 


ANTIMONY 

SEVENTY percent of the world’s 
antimony comes from China. 
Since January, 1937, the supply 
of that metal has been under Chi- 
nese Government control. 


Relic-Grabbing At- 
tacked BY Interna- 
tional Congress 

AN international mass attack on relic- ^ 
grabbing, endangering the world’s 
buried history, is being pushed by arche- 
ologists. 

The recent international congress of 
archeologists at Cairo, Egypt, strongly 
urged standardized laws throughout the 
world to curb “pot hunting,” American dele- 
gate Dr. Flank H. H. Roberts, Jr., of the 
Smithsonian Institution, slated on his re 
turn from the congress. 

Most European countries have severe laws 
against so-called pot hunters, who wreck 
archeological ruins and burials merely to 
gather curios. The United States has a par- 
ticularly hard task to keep irresponsible 
diggers from despoiling Indian sites, Dr. 
Roberts pointed out, because each of the 48 
states handles the problem in its own way. 
— Science Service. 

Nonflammable Trans- 
former Oils 

I MPROVED life and performance of 
liquid insulating materials in electrical 
equipment have been realized by the sub- 
stitution of nonflammable synthetic mate- 
rials for the mineral oils now generally 
used. One of the faults of petroleum oils 
as insulating materials in electrical equip- 
ment is their tendency to oxidize and form 
sludge in service. By using the more stable 
chlorinated derivatives of diphenyl, diphenyl 
oxide, diphenyl ketone, and diphenyl 
methane, not only are sludge formatiou and 
dielectric deterioration avoided, hut fire and 
explosion hazards are eliminated. The di- 
electric characteristics of the new com- 
pounds are particularly favorable.— D. H. K. 

No Secret to Pyramids 

N o use trying to read mystic secrets 
from Egypt’s pyramids by numerology 
or any other theories, because the pyramids 
have no secret, according to the emphatic 
view of a German Egyptologist, Dr. Georg 
Steindorfi, professor emeritus of Egyptology, 
University of Leipzig. 

Egypt’s pyramids were simply royal 
tombs, and the evqlution of the pyramid 
fopn from flat-topped tombs is well under- 




Write “SPEAK® Read 


Give yourself the most precious gift 
of all — a NEW LANGUAGE — or 
endow a dear one with the ability 
to speak, read and understand 
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Above: Special cellophane tape being fed into the television news transmitter. 
Below: The shadow-box of the receiver, showing how bulletins are reproduced 


turn unnecessary, and holds about a half- 
mile of tape at one “loading.” 

The tape goes from the typewriter platen 
directly into a transmitter cabinet about the 
size of a four-drawer file. There it is scanned 
by a beam of light projected onto it from 
a reflecting-lens disk optically interposed 
between it and an automobile headlight 
bulb. The light then passes through the tape 
to strike a photo-electric cell connected to 
a local pre-amplifier. The signal thus pro- 
duced is further amplified and transmitted. 

At the receiver, the signal is amplified 
and fed into a Peck light-modulator tube, 
which modulates the beam from another 
headlight bulb as it passes through the tube 
to strike a receiver reflecting-lens disk, 
from which it is projected onto a two and 
one half foot screen at the end of a foot-deep 
shadow box about six feet from the floor. 



notions persist that the pyramids had 
mathematical or astronomical significance. 
The most popular theory, the German 
Egyptologist said, assumes that the Egyp- 
tians knew the relation of the circumference 
of a circle to its diameter, that is, the value 
of 7 T. However, they had no such knowledge 
in the pyramid era , — Science Service. 


Electric.^l Behavior of 
Paints 

P IGMENT particles in paint vehicles 
assume electrical characteristics which 
depend upon the nature of the vehicle. Re- 
cent studies of what happens when paints 
are placed in an electrostatic field are ex- 
pected to lead to important improvements 
in methods of compounding ready mixed 
paints. It has been found, for example, that 
a zinc oxide pigment may be attracted to 
either of the two poles of an electric field 
or may be dispersed between them, de- 
pending upon the character of the oil in 
which it is ground. Aging also changes 
the electrostatic response of pigment par- 
ticles.—!). H. K. 


News by Television 

N o super-power tubes, but an automobile 
headlight bulb and a whirling reflector- 
lens disk are the heart of a new television 
receiver, developed by William Hoyt Peck to 
show moving news bulletins on a 6 by 30 
inch screen, large enough and bright enough 
to be readable at 150 feet or more. 

The transmitter utilizes a specially con- 
structed typewriter, which prints %-inch 
■diaraeters on a strin of cellnnhane tane. 


Ice Cream Packed in 
Dry Ice — ^Wool Clean- 
ing Process 

B ecause Robert M. Greenleaf, Los 
Angeles mechanic, took his family on 
a picnic some five years ago, the wool in- 
iliistry now has a new method of cleaning 
wool — the “frosted” process of wool clean- 
ing. Wool cleaned by this process is whiter, 
fluffier, and stronger, and dyes deeper and 
brighter than wool cleaned by the more ex- 
pensive conventional soap, water, and pick- 
ing processes. Already, reports Science Ser- 
vice, over a million pounds of wool have 
been cleaned by “frosting.” 

In this method, burs, thistles, and vege- 
table matter which become entangled in the 
wool as the sheep browses, are literally 
frozen out of the wool fay passing it on con- 
veyers through a large “ice box” in which 
the temperature is kept from 30 to 50 de- 
grees, Fahrenlieit, below zero. Grease also 
is removed. 

The “ice box” is a room 40 feet long, 12 
feet wide, and 12 feet high with walls, ceil- 
ing, and floor made of nine-inch thick cork. 

The low temperature freezes solid the burs 
and grease on the wool. Strangely, in such 
frozen state, their hold on the wool is 
loosened so that when tlie “frosted” wool 
is beaten or shaken, the dirt and impuri- 
ties readily drop away. The whole process 
takes but a few minutes. About 1500 pounds 


or any of the 23 languages offered by 
the Linguaphone institute. 

The quick, easy way to acquire native 
accent and perfect fluency at home 
under the greatest language masters. 
Linguaphone Courses are used by Amer- 
ica's foremost actors, singers, writers, 
teachers and thousands of the public. 

Send for FREE Booklet 

LINGUAPHONE INSTITUTE 
20 Rockefeller Center New York City 
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U. S. GOV'T LENSES 
FOR $45 BINOCULAR 

used etrlusirely lii this nionoeiilar 
This amuzini; nnsm glass at a fror- 
tion ot original cast, (Optics made 
for U. 9. Gov’t $45 binocular, 100,- 
UOO lot price ) BItAND NEW 
Never u^ed. Exactly same lesuUs iia 
$00 binocular but tor one eye Won- 
derful results, extra wide field, irdl 
5 ds , great light, Only 3?l" high. 
Weight 8 oz Handy, canvcnlcnt, 
light and efficient Take advantage 
of this super value now. Limited 
ouantity. With leather case JT-flu, 
prep.ald Money back. 

PATA I DA- Binoculars, field glasses, telescopes, etc., 
vu/McnLuv';’. |q|, (credited). Largest assortment in 
America. Levrest prices. 

DuMAURIER CO., Depf. 168, Elmira, N. Y. 





Our 48-Page FREE BOOK de- 
scribes method of obtaining pat- 
ent— how patent 
protects you— part 
it plays in market- 
ing invention— dan- , 
ger of delay in 
applying for patent. 


HOW TO MARKET 
INVENTION 

FREE BOOK de- 
scribes different fields 
of invention — how to 
place your invention 
before the public. 


OUR SERVICE 
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patents for inven- i ■' 

tors in every state j 
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Patents, Trade-marks and Copyrights. 
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Please send me your FREE BOOK, “Pat- 
ent Guide for the Inventor" and your “Rec- 
ord of Invention” form, without any cost or 
obligation on my part. 
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ELP FOR INVENTORS! 


H Millions hate been made ttam ideas properly de- 
veloped and protected Send us a rough sketch or 
model of your inrentLon and v\e will submit com- 
plete report backed by thirty years' experience 
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is less than four tenths of a cent per pound. 

At the time Mr. Greenleaf went picnick- 
ing, he was trying to design a machine that 
would get the spiral burs, so common in 
California wool, out of the raw wool direct- 
ly. 

At the picnic, a woolen blanket was 
spread on the grass for a table cloth. There 
was ice cream for dessert, packed in dry 
ice. In unpacking the cream, Mr. Greenleaf 
threw the dry ice on the blanket. That was 
a lucky pitch, for later when picking up 
the blanket preparatory to returning home, 
he noticed that the vegetable matter on the 
ground was frozen to the blanket and when 
he shook it, the sticks and leaves dropped 
away like icicles. Instantly the idea of re- 
moving burs from wool by freezing entered 
his mind. 

He dashed home to try it; packed diity, 
raw wool in dry ice. It worked. Later a 
wool manufacturer became interested, as 
did certain engineers. A corner in an ice- 
inaking plant was rented to carry out large- 
scale research. 

Samples of frosted wool were sent to 
eastern wool manufacturers. Soon the Lowell 
Textile Institute of Lowell, Massachusetts, 
set out to perfect the frosting process on a 
commercial scale. Today one of the largest 
worsted wool mills in that state is using the 


Transfusions of Own 
Blood Aid Mothers 

B lood sucked mechanically from the 
mother’s body and injected back into 
her own veins has helped 38 women recover 
from child-bearing that was daiigeioiisly 
complicated by development of the baby 
outside of the womb. Dr. Arthur J. Walling- 
ford of Albany reported to a recent meeting 
of the Medical Society of the State of New 
A'ork. 

Dr. Wallingford hit upon the idea of this 
auto-transfusion when he noticed, during 
the operation to save the patient’s life, that 
large amounts of blood had escaped from 
the veins into the peritoneal cavity in these 
mothers, and that the women were in im- 
mediate need of more blood in their veins 
and arteries. 

The advantages of the auto-transfusion, 
which is performed before the patient leaves 
the operating room, are that there is no 
need for another donor and that the blood is 
immediately available when it is urgently 
needed. 

No untoward reactions have occurred with 
this procedure . — Science Service. 

Light Without Heat 

P RODUCTION of light without wast- 
ing energy as heat has long been a 
problem to which physics has devoted itself. 
Although the ideal is still impossible to 
attain for commercial purposes, there are 
many chemical reactions which release en- 
ergy in the form of light instead of heat. 
It is possible with relatively little equip- 
ment to demonstrate this striking phenome- 
non. In a recent issue of the Journal of 
Chemical Education, Evans W. Cottman 
gives directions for doing this. His method 
depends on the oxidation of lophine in solu- 
tion and his directions may he summarized 
as follows: crude lopliine is prepared by 
shaking together 25 cc of benzaldehyde 
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allowing the mixture to stand for thrA^ 
days. A white cake of hydro-benzamide * 
forms. This is broken up and washed with 
water, then with alcohol and heated gradu- ; 
ally in an evaporating dish with constant 
staring until it forms a dark brown liquid. 
When cool, this crude lophine forms a 
glassy solid. To produce chemi-luminescence 
four solutions are prepared; 

A. Two grams of lophine are dissolved 
in 100 cc of alcohol (either ethyl or methyl 
alcohol may be used), 

B. Hydrogen peroxide solution is made 
by mixing 10 cc of ordinary commercisl 
3 percent hydrogen peroxide with 90 cc cl 
ethyl or methyl alcohol. 

C. Alcoholic potash solution is made k 
dissolving 5 grams of caustic potash ij 
75 cc of water and adding 25 cc of ethyl 
alcohol. 

D. Sodium hypochlorite solution is made 
by mixing 10 cc of “chlorox” (commerciaia 
bleaching solution) with 90 cc of water. 

For the demonstration a mixture is made 
of 10 cc of solution A with 25 cc of solu- 
tion B and 20 cc of solution C. In the dark, 
this mixture is poured into 25 cc of solution . 
D to produce a yellow luminescence. Tha^ 
light produced by this reaction in manyc | 
ways resembles that of the familiar light- 
ning hug. — D. H. K. 

Simple Sextant for 
Amateurs 

N early everybody has seen pictures of | 
sailors “shooting the sun” with a sex- i 
tant. Few persons, however, have had the , 
fun of using a sextant themselves and see- i 
ing ]ust how it works. A simple, inexpensive 
sextant enables young boat-owners, aviation 
enthusiasts, steamship passengers, and ott- 
ers interested in navigation to expand their 
hobby to new horizons. 

First invented about 1730 simultaneously 
by Thomas Godfrey of Philadelphia and 
Captain Hadley of the British navy, the 
sextant has always been a high-priced in- . 
strument, because of tlie difficulty in precists 
assembly of the parts. With the use of 
recently developed production methods, the 
mirror holders and other parts requiring 
piecision in this low-priced instrument are k 
cast to within ,001 inch. F 
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The simple sextant in use 


An engi'avecl scale is graduated to 77 
degree and a vernier attached makes pos- 
sible readings to l/20th degree. Green cel- 
luloid sun-sliades are used as a safeguard 
when shooting the sun. The sighting device 
has a simple form of artificial horizon con- 
sisting of a bubble level, so that persons 
indoors or inland may use the instrument 
for demonstration and instruction purposes. 

The sighting tube does not have a tele- 
scope but is a modern adaptation of earlier 
sextants which had a flat perforated disc 
for a sight. 

Anybody can readily measure angles in 
a horizontal or vertical plane by pointing to- 
ward one of two distant objects which can 
be seen tliiougli the clear glass opposite the 
sighting tube. By adjusting the movable 
arm, the image of the second object is re- 
flected from the rotating mirror into the 
mirrored part of the fixed glass opposite the 
sighting tube. When the first object and the 
image of the second object are in line with 
each other, the reading is then taken on 
the graduated scale. 


STEEL 

4 BILLION tons of steel in all 
forms was in use during the past 
year in this country. This total 
represents an average of 17,800 
pounds in use for every man, 
Woman, and child. 


Hippocampus — Odd Fish 

P erhaps in no other animal have been 
packed so many anomalies as in the lit- 
tle hippocampus, popularly known as the 
seahorse, a systematic study of which has 
just been completed at the Smithsonian In- 
stitution by Mr. Isaac Ginsburg of the 
United States Bureau of Fisheries. 

These fantastic animals are almost world- 
wide in their distribution through ocean 
waters where there are growths of sea vege- 
tation. They have provided the models for 
some of the nightmare monsters of the hu- 
man imagination. Actually they are small, 
feeble, almost defenseless creatures. 

The head is unquestionably similar to 
that of a miniature horse in general outline. 


Fishes have no necks, and hippocampus is 
no exception. What looks like a neck is the 
fiont part of its abdomen, considerably con- 
tracted. 

The body of the animal is covered with 
a jointed, chitinous shell, like that of many 
insects. This feature left early naturalists in 
doubt as to whether it actually was a fish 
or some sort of monstrous water hug. It is, 
of course, a true fish, with no insect affilia- 
tions. 

This hard shell makes it a feeble, ineffi- 
cient swimmer. It can bend its body only 
sideways. It is able to swim at all only be- 
cause of a large air bladder so delicately 
adjusted to the specific gravity of the ani- 
mal that if a gas bubble the size of a pin- 
head is let out by a puncture the seahorse 
sinks to the bottom. There it can only move 
clumsily until the wound is healed. 

Since it is so poor a swimmer, the hippo- 
campus must have other means of adjust- 
ment to its salt-water environment. This 
is afforded by a prehensive tail which it can 
wrap around the stems of water plants. This 
kind of tail is found among a few mammals, 
notably the smaller monkeys. So far as 
known, no other fish has anything of the 
sort. The animal is most frequently observed 
in a state of rest, its tail wrapped around a 
plant and its body standing nearly erect in 
the water. 

Its food consists of tiny crustaceans and 
other sea organisms, usually minute. Because 
of its poor powers of locomotion, it must 
wait for those that come within reach of its 
jaws, which work with lightning-like speed, 
or for those which will accommodatingly 
wait for it to come and get them. 

Hippocampus can move its eyes inde- 
pendently of each other, thus looking back- 
ward and fonvard at the same lime. 

Probably the gieatest anomaly of the 
hippocampus family is its way of reproduc- 
ing the species. The male actually gives 
birth to living young. The process, so far as 
is known, is unduplicated in nature. Unfer- 
tilized eggs are laid by the female. She 
places them, a few at a time, into a pouch- 
like organ on the under side of the male’s 
body. In some manner still unknown to bi- 
ologists they are ferlilized in the transfer. 

Within this pouch, the eggs are incubated 
and remain for some days alter tliey are 
hatched. Then the living young, fully equip- 
ped to take care of themselves, are expelled 
into the water. So far as ever has been ob- 
served, there is no further parental interest 
in them. This male pouch might be consid- 
ered as filling the double function of the 
womb of a placental mammal and the pouch 
of a marsupial like the kangaroo. 

The seahorse also has the distinction of 
being one of tlie species of fish that “talk.” 
It makes almost inaudible, snapping noises 
with its jaws which seem to serve as a 
means of communication. 


Insecticide 

Improvement 

I MITATIONS on the use of insecticides 
J containing arsenic and lead on edible 
farm products have encouraged and stimu- 
lated the search for materials for protecting 
crops against insects which will not leave 
toxic residues. More than one thousand 
compounds believed to be useful for this 
purpose have been carefully examined in 
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tiire, but only four of those offered show 
apparent value at present In a research re- 
port by Lee A. Strong. Chief of the Bureau 
of Entomology and Plant Quarantine, the 
four now offering the best possibilities are 
noted as phenothiayone, nicotine in new 
forms, pyrethrum, and rotenone. In addition, 
certain compounds of sodium with alumi- 
num and fluorine have shown piomise of 
controlling the coddling moth in relatively 
dry areas, but, because of the toxic nature 
of fluorine compounds to man. this type of 
insecticide is looked upon with less favoi. 

Plienothiazone, a compound made from 
dipheiiylaraine and sulfur, has been found 
very effective against insects but unfortu- 
nately it is highly irritating to the skin of 
a person applying it as ordinarily used. Ef- 
forts are being made to find improved meth- 
ods of application which will avoid this 
difiiculty. 

Nicotine extracted from tobacco scrap 
can be made to adhere to foliage only with 
difficulty. Combinations of nicotine with 
bentonite, a colloidal clay, and with peat, 
as well as oil emulsions of nicotine sulfate, 
largely overcome this difficulty. 

Improvements have been made in the ex- 
traction of rotenone from the plants in 
which it occurs and these are expected to 
increase the usefulness of this valuable ma- 
terial. 

Efforts to synthesize the active principle 
of pyrethrum have so far been unsuccessful. 
Despite these advances, the search for the 
ideal insecticide continues and a vast 
amount of research is in progress both in 
government and other laboratories. — 
D. H. K. 




assembled. lefinlshed and pioof tested. Used selected 
barrel. 24", heat treated receiver, pionerly head spared 
Suitible tor Lesion Posts anil Hmitins Lensth 44", 
Height 9 lbs., shipping neisht t(! lbs. Price $18, 
Catalog, 364 pages for 50 cents. 

New circular for 3c stamp. 

Francis Bannerman Sons, 501 BVay, N. Y, City 



L YouH like our New lUmtiatcd Catalae deacnkk> 

I imr Hundrrdii of Boolca caveriajs BCfires ui different 

\ Bubjrcts. It'fl Toura ebsuiutclr Free. rite for 
_ iLcpyNOW. 

I Popular Mechynk^ Press. P«pt.A»2i £08 S. Ontario S<m Chloega 


Counters 

.si!" ' ,K 



IwcQspojiATto KMrnxaCo** 


Clarifying Grape Juice 

A RGOLS, the crude cream of tartar which 
. occurs in grape juice and which con- 
tinues to deposit in the bottle, has been 
the cause of one of the serious troubles of 
manufacturers of grape juice and wine. At 
the New York Stale Agricultural Experi- 
ment Station tests have shown that grape 
juice can be clarified permanently by 
freezing. The procedure is to place the 
juice in a sharp-freezer at 0 degree, 
Fahrenheit, for a length of time depending 
upon the container. Glass carboys require 
four days and barrels seven in the sharp- 
freezer. For thawing, the containers are 
moved to a room at 45 degrees, Fahrenheit, 
equipped with ample air circulation and left 
until all ice has melted. By siphoning off 
the clear juice from the undisturbed con- 
tainers it can be bottled and pasteurized 
without fear of clouding.— D. H. K. 
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Lake Mead Does Not 
Alter We.ather 

H as Lake Mead, more than 100 miles 
long and the largest man-made body 
of water in the world, exerted any influence 
on the weather and climate of America’s 
driest desert, in the heart of which it was 
created by construction of Boulder Dam in 
the Colorado River? This question, about 
which there has been mudh speculation, now 
can be answered: “Emphatically, no.” 

“Lake Mead was not expected to influ- 
ence the weather of the Southwest,” John 
C, Page, Acting Commissioner of the Bu- 
reau of Redamation, said recently. “It has 
Tiot done so and it will not** 



Sanitary and easy to use are per- 
forated aluminum tea "balls” that 
come packed ready for use and are 
discarded after the tea is made 


when iinauthoritative statements were cir- 
culated that perceptible changes in the cli- 
mate and weather were resulting as Lake 
Mead grew behind Boulder Dam. The Bu- 
reau of Reclamation had calculated in ad- 
vance the rate of evaporation from Lake 
Mead which could be expected. These cal- 
culations indicated that insufficient moisture 
would be lost to cause a noticeable alter- 
ation in weather conditions. 

J. Cecil Alter, meteorologist foi the 
Weather Bureau at Salt Lake City, summed 
up the evidence obtained with tin’s observa- 
tion: 

“By comparison, tlie water in a pitcher 
on a speaker’s stand is about as effective 
in air-conditioning an auditorium as Lake 
Mead is in modifying the climate.” 


Tree Growth is a 
Trick Question 

W HERE and how does the growth of a 
tree occur? One of the trick ques- 
tions of Professor Quizz is that if you drive 
a nail in a liee when tlie tree is five feet 
in height will the nail in the tree be any 
higher when the tree is 100 feet tall? Aftei 
the first year’s growth on a tree occurs, that 
portion of the tree never grows in length. 
The lips of the branches put on new shoots 
each season, and by the end of that year’s 
growth that part of the tree is never ex- 
tended in height. It does, however, grow 
larger around with the passing of the sea- 
sons. 

Tlie growth of a tree occurs almost en- 
tirely just beneath the bark. During the 
growing season a row of cells called the 
cambium layer multiplies and adds a thin 
layer to the outside of the wood of die 
trunk and a still thinner one to the inside 
of the bark. This new growth has been com- 
pared with a glove pulled on over the old 
growth. 

So, a nail driven in a tree four feet above 
the ground will never be any farther above 
the ground or any closer to it as long as the 
tree stands, regardless of how tall the tree 
becomes or how large around it may grow. 
The nail may eventually disappear as new 
rings of wood grow over it but it will 
froTB tint ym ufliL 
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CURRENT RULLETIN BRIEFS 

(Bulletins listed as being obtainable through ScientiBc American can be supplied only by mail) 


Investicatiom of Summer Cooling in the 
Warm-Air Heating Research Resi- 
dence, by Alonzo P. Kratz, Maurice K. 
Fahnestock, and Seichi Konzo, Bulletin No. 
290, is a comprehensive repoit covering in- 
vestigations of ivarm-air furnaces and fur- 
nace systems, and investigations of general 
problems in heating, ventilating, and air 
conditioning, undertaken in a residence type 
of building which may be considered as 
typical. Thoroughly illustrated. Engineering 
Experiment Station, University of Illinois, 
Urbana, Illinois. — $1.00. 

Beer in the American Home, by Eloise 
Davison, is a 34-page brochure giving 
the facts on the brewing industry in gen- 
eral relation to the public welfare. Some of 
the typical divisions are: At Home With 
Beer, Beer — The Liquid Food, Beer’s Care 
in the Home, Beer in the Menu. The last- 
mentioned chapter presents a series of sug- 
gested menus. W'nte for Bulletin 837A, Sci- 
entific .imencan, 24 West 40th Street, New 
York City. — 3-cent stamp. 

Evolution is the name of a journal about 
evolution, written for the layman and 
contributed to by outstanding men of sci- 
ence. Address Evolution, 77 Albemarle St, 
Hempstead, New York. — $2.00 per year. 

Cooperative Enterprise in Europe is a 
large report on an inquiry made by a 
corps of government investigators who trav- 
eled in ten European countries studying co- 
operative enterprises. Superintendent of 
Documents, Washington, D. C. — 65 cents, 
cash. 

Tri Sodium Phosphate— A Cleaner de- 
scribes this white crystalline chemical, 
almost instantly soluble in water, and its 
multitude of uses as a cleaning compound. 
These uses cover such a diversity of appli- 
cations as cleaning dishes and hath room 
fixtures in the home, soda fountains, as a 
boiler compound, in laundries, and for re- 
moving oil and grease from metal parts in 
manufacturing plants. Grasselli Chemicals 
Department, E. 1. du Pont de Nemours & 
Company, Inc., Wilmington, Delaware . — 
Gratis. 

The Physical State of the Upper At- 
mosphere, by B. Haurwitz, is a 96-page 
reprint of a series of articles from the Jour- 
nal of the Royal Astronomical Society of 
Canada, on meteors, ionization, terrestrial 
magnetism, auroras, ozone, and so on. Blue 
Hill Meteorological Observatory, Harvard 
University, Milton, Massachusetts, — 50 

cents. 

The Itinerant Photographer, by George 
H, Chappell, is an authoritative guide 
on the subject by one who has tramped the 
roads for years and who now, out of his 
fund of intimate knowledge based on suc- 
cessful experience, “tells all.” His conten- 
tion is that in this field a man “can start on 
a shoe-string and work up to big money.” 


sary equipment, tells how to take and sell 
various types of pictures and what prices to 
charge, and includes many other helpful 
bits of advice. Schoenig &. Company, Inc , 
u East 42nd Street, New York City. — 50 
cents. 

Investigation of Organic Compounds as 
Insecticides, Bulletin 206, by H. G. Guy, 
is a comprehensive report of a thorough-go- 
ing study of both toxic and non-toxic chem- 
ical compounds for the control of insects. 
Agricultural Experiment Station, University 
of Delaware, Newark, Delaware. — Gratis. 

Pictures Tell the Armco Story was 
originally prepared to instruct represen- 
tatives of an industrial organization in the 
proper method of taking photographs to 
illustrate phases of their work. The in- 
structions given, however, are so clear and 
concise that they will be of value to any 
amateur photographer. Write for Bulletin 
837B, Scientific American, 24 West 40th 
Street, New York City. — 3-cent stamp. 

National Archaeological News is a new 
monthly journal for the amateur arche- 
ologist. Address National Archaeological 
Neivs, 1014 N. Christian St., Lancaster, 
Pennsylvania, — $2.00 per ^ear. 

Vibration Study and Other Industrial 
Applic-ations of the Neo-Beam Oscil- 
loscope describes and illustrates a portable 
oscilloscope and accompanying accessories. 
It also gives general directions for making 
vibration measurements, and suggestions for 
uses of the oscilloscope in various indus- 
trial plants. Write for Bulletin 837C, Scien- 
tific American, 24 West 40th Street, New 
York City. — 3-cent stamp. 

.Solution Control for Electroplating is 
a biief review of the subject, discussing 
the present need for scientific analytical con- 
trol. Giasselli Chemicals Department, E. 1. 
da Pont de Nemours & Company, Wilming- 
ton, Delaware. — Gratis. 

Tractor and Implement Tire LLandbook 
includes 22 pages of data that will be 
of value to any user of automotive farm 
equipment. It deals specifically with the 
advantages of pneumatic tires for this type 
of work. Write for Bulletin 837D, Scientific 
American, 24 West 40th Street, New York 
City. — 3-cent stamp. 

A Trip Through Mellon Institute is a 
comprehensive description of the new 
building that now houses the many activities 
of this co-operative institute. Mellon In- 
stitute of Industrial Research, Pittsburgh, 
Pennsylvania. — Gratis. 

Shingled Homes describes a method of 
treating wood shingles so that their 
beauty is preserved for many years. The 
treatment successfully eliminates the con- 
■stant repairing of shingles wliiclt is neces- 
.sarv when untreated shingles are exposed 
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Etiquette in Daily Living: Stcrens 
SI 25 ( 10 p-irw»> 

*lniliriites postage VVTiete two 
Jinounts ate gheu, add laigcr liguie 
woit of Rocky Mountains and outside 
U .S. .A 

iJiihr friim loriil ‘Doiililp .A’ .Ij/i’iit 
01 (Il/fCt 

SEND FOR COMPLETE BOOKLIST 

Associated Authors Better Books Guild 

222 W. Adams St., Dept. SA-S, Chicago, III. 


^ At LINCOLN 

Aviition ilemimduiB Iramed men, 50 mors liiacoEn Krnd' 
uati's tiike ruBpoDBible positiuna ttitb liiudiUK nviation corn- 
panma. 7hia U'oiernmnt Appmed Sehcl will train for 
Governmont ijconso ns Pilot t>r Airrilane Moclmriio and nsaist 
you in locEitifiB poaition when qualified. Aulino Pilots get un 
to $700 a iiiontli. Other Pilot and MeehaniPB' pOBitinns oUo 
p!ti big. Wnto today for coinTilete mformutian 

LINCOLN AIRPLANE & FLVING SCHOOL 
374 Aircraft Bldg* Lincolriy Nebraska 


poRic Union 

g MILI-TAKV,, !■ 

P Academy 

Fully aecredited. Prepares tur college or buslnes-i 
Able faculty. Small classes Supervised study 
Lowei School fot small boys In new seputtite 
hulldlnir. Housemother, R. 0. T, C. Fireproof 
huildings Inside swimming pool. .All athletics. 
Best health record. Catalog 40th yeai Dr. J. J. 
Wicker, Pres . Col. N ,1. Perkins, H M Box II, 
Folk Union, Virginia. 

You Have a -g'ft 
KiOlitto 



What facts of life were concealed 
in the Middle Ages? Whatancient 
truths ■were withheld by church 
and state for centuries? Why did 
tyrants fear these findings? 

Do you want to know the astounding 
truths about these mysteries and learn 
how they can help you? 

This Sealed Book-FREE 

Send for the fascinatiiag Sealed Book 
revealing what the Rosicnicians know. 

Addreis SetUBE T.S.V, 
ROSICRUCIANS 
San Josb (amoxc) Caufoenu 
[Not a Religious Organization] 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price $1.00 poitpaid 
Published by 

SCIENTIFIC AIVIERICAN 

24 West 40th St., New York, N. Y. 


renders the shingles water-proof but also 
makes them fire-pioof. Roof Coating Cor- 
poration, 392-394 South Orange Avenue, 
Newark, New Jerse\. — Gratis. 


New Ham Catalog was compiled exclusive- 
ly for the radio amateur and short-wave 
broadcast fan. It lists complete lines of 
short-wave receiving and transmitting ac- 
cessories as weU as factory-built receivers 
and transmitters. Every nationally-known 
manufacturer is represented. Write for Bul- 
letin 837E, Scientific American, 24 West 
40th Street, New York City. — 3-cent stamp. 


If I Only Had That Book is a comprehen- 
sive catalog of technical books of all 
American and British publishers. Thousands 
of books are listed and each is fully de- 
scribed in an attractive, spiral-wire hound 
catalog. Request Catalog #4. Chemical Pub- 
lishing Co. of N. Y., Inc., 148 Lafayette 
Street, New York City. — 10 cents. 


Harvesting and Marketing Timber is a 
bulletin of particular interest to the own- 
er of timber land, in that it shows how he 
can make more money by selling the timber 
rather than by getting out rough forest 
products or manufacturing lumber for sale. 
Particular emphasis is placed on the diffi- 
cult problems of marketing. New York State 
College of Forestry, Syracuse, New York.— 
75 cents. 


A Balloon, The Devil and A Drop, by G. 

D. Andrews, is a popular discussion of 
the technical problem of building insulation. 
It deals first with beating, air, and moisture, 
the three factors that are of paiticular in- 
terest to the home builder. It then shows 
how these three elements can be controlled 
to the best advantage to the home owner and 
his pocketbook. The Celotex Corporation, 
Chicago, Illinois. — Gratis. 


Radio Equipment Protection describes a 
new type of combination switch and 
circuit breaker, available in ratings from 50 
milliamperes to 35 amperes, for the protec- 
tion of tubes, transformers, condensers, and 
other radio equipment. Heinemann Electric 
Company, Trenton, Neio Jersey. — Gratis. 


Reserve Illustrations is a collection of a 
large number of non-exclusive photo- 
graphs, reproduced in small size, which are 
available for use by publishers and advei- 
tisers at a reasonable price. Anyone con- 
cerned with the production of articles or 
advertisements for publication will find in 
this spiral-bound book a convenient som-ce 
of illustrative material. Underioood and 
Underwood, 321 East 44th Street, New York 
City , — 


Grasselli Arsenate of Lead is a folded 
circular describing in detail the applica- 
tion of arsenate of lead as a spray for the 
protection of fruit trees. Grasselli Chemicals 
Department, E. I. du Pont de Nemours & 
Company, Inc., Wilmington, Delaware . — 
Gratis, 


Carnegie Institution of Washington, 
Year Book, 1936, is a large volume re- 
porting on the many pieces of research done 
last year in archeology, biology, chemistry, 
genetics, meteorology, nutrition, paleontol- 
ogy and geology, physics, physiography, 


nationwide laboratories of the vast Carnegie 
Institution. Office of Publications, Carnegis 
Institution of Washington. Washington, 
D. C. — One Dollar. 


Poison Ivy, Circular No. 154, is a four-page 
pamphlet telling how to recognize thf 
poison ivy plant, how to treat cases of ivj 
poisoning, and how to eradicate the plants. 
New York State Agricultural Experiment 
Station, Geneva, New York. — Single copies 
gratis. Two or more copies 3 cents each. 


Science and Society, by David Sarnoff, is 
a reprint of an address given before the 
American Physical Society. It deals specifi- 
cally with the developments in technology 
and the effects which they have had upon 
public welfare. It reaches its climax in a 
plea that freedom of both science and so- 
ciety must be safeguarded. Published in 
the June issue of the Journal of Applied 
Physics, 175 Fifth Avenue, New York City. 
— 70 cents per copy. 


Armco Multi Plate Bridges is the title of 
an attractive 16-page booklet, presenting 
a number of views of single, twin, and triple 
arch bridges, many of the illustrations being 
in full color. The text emphasizes the dura- 
bility, strength, and ease of installation of 
these large corrugated structures. Armco 
Culvert Manufacturers Association, Mid- 
dletown, Ohio. — Gratis. 


Solar Energy and Its Use for Heating 
Water in California, by F. A. Brooks, 
is a detailed study of the construction and 
performance of solar water heaters as sue 
cessfully employed in tlie more simshinj 
states. Secretary of Publications, Universit) 
of California, Berkeley, California. — Gratis 
imthin the United States. 


Driver Rating Manual is a small pamphlet 
that outlines in detail a testing program 
for motor-car drivers, and indicates the prin- 
cipal factors which may cause or avoid acci- 
dents. The booklet will help anyone who is 
trying to do something about avoiding 
trouble and accidents on the highway. 
American Automobile Association, Wash- 
ington, D. C. — 10 cents. 


American Seamless Flexible Metal Tur- 
ing, Bulletin SS-3, describes the method 
of fabricating this type of tubing and illus- 
trates many of its forms and industrial 
applications. American Metal Hose Branch, 
The American Brass Company, Waterbury, 
Connecticut. — Gratis. 


Time Rules Transport is a specific discus- 
sion of speed and roadway safety, with 
particular attention to the so-called “stream- 
lined” trains that are becoming increasingly 
popular throughout the country. Bureau of 
Public Information, New York University, 
Washington Square, New York. — A limited 
number of copies are available for distribu- 
tion gratis. 


Accidents— Your Legal Rights and How 
To Protect Them, by George Ward, is 
a manual for the victims of various types 
of accidents. It contains information, no- 
where else available, by which you can de- 
termine what damages are legally due you 
and effectively direct the negotiations or law 
suit which will secure them. The Research 


LEGAL HIGH-LIGHTS 

Patent, Trademark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MU NN, LittB., LLB., Sc.D. 

New York Bar 
Editor, Scientific American 


Too Warm 

I N a recent suit for unfair competition the 
plaintiff, Burns Brothers, sought an in- 
junction restraining the defendant from us- 
ing the name Bruns Brothers. The Court 
found that the plaintiff was an established 
and well-known concern and that the de- 
fendant had only been organized within the 
past month for the purpose of engaging in 
the same business as the plaintiff. The Court 
then stated: ‘"The defendant’s name is ob- 
viously so similar to that of the plaintiff 
that it is calculated to deceive and mislead 
the public. The transposition of tlie two 
letters ‘ur’ is clearly a subterfuge.” 

Apparently in the course of the proceed- 
ings the Court had inquired as to how the 
defendant happened to select the name 
“Bruns Brothers” and in reply was advised 
that it was a “pure coincidence.” In com- 
menting on this reply the Court stated: 
“There is nothing coincidental about it and 
certainly the word ‘pure’ in connection with 
this transaction was entirely out of place.” 


Celestial and Ter- 
restrial 

Y ou may not register the map of a 
country as a trade mark under the 
Fedeial Trade Mark Act of 1905, but, ac- 
cording to a recent decision of the Court 
of Customs and Patent Appeals, you may 
register the representation of the terrestrial 
globe. As pointed out on this page under 
the heading “Cartography” in the May, 1937, 
issue of Scientific American, the Trade Mark 
Act of 1905 bans the registration of a trade 
mark which is “merely a geographical 
name or term” and under tliis piovision 
the Court of Customs and Patent Appeals 
sustained the Commissioner of Patents in 
his refusal to register the map of Canada 
as a trade mark for ginger ale. 

In a more recent decision the Court had 
occasion to consider whether the word 
“globe” and the representation of a terres- 
trial globe are merely geographical within 
the meaning of the statute and therefore not 
the proper subject matter for trade-mark 
registration. The Court first concluded that 
the word “globe” is not merely a geographi- 
cal name or term and pointed out that “a 
geographical name or term to our minds 
signifies a nation, state, country, city, 
municipality, river, lake, or the like.” The 
Court also concluded that the representa- 
tion of the terrestrial globe was not merely 
a geographical name or term and elaborated 
on its former reasoning as follows: “The 
same reasoning leads to tire conclusion that 
a figure of the globe representing the earth 


tion of merely a geographical name or term ; 
it is of the terrestrial body. ‘There are also 
celestial bodies and bodies terrestrial ' ■ 
The Congress in the Trade Mark Registra- 
tion Act did not ban the celestial nor the 
terrestrial but stopped with geographical 
names and terms.” 

From the above opinion we suppose that 
the conclusion logically follows that a geo- 
graphical name or term may not be regis- 
tered as a trade mark but that a celestial 
or terrestrial name or term may be regis- 
tered. We trust that none of our readers will 
have to consult a geographer to distinguish 
between “geographical” on one hand and 
“celestial” and "terrestrial” on the other. 

Notice 

HY should the owner of a patent affix 
to the patented article which he manu- 
factures and sells the patent notice required 
by law ? Will he be benefited if he affixes the 
notice? Will he be penalized if he omits 
the notice? 

The patent statute provides that ‘‘it shall 
be the duty of all patentees and their as- 
signs '■ ” to give sufficient notice to the 

public that the same is patented” either by 
affixing to the patented article the word 
‘‘Patent” together with a patent number or 
by attaching to the article or the package 
in which it is contained a label bearing the 
same notice. 

It is quite clear that it is the intention ol 
the statute that all articles made and sold 
under a patent should bear the patent no- 
tice. Frequently, however, tlmoiigh choice or 
neglect a patentee omits the notice from the 
patented article. What is the eEect of this 
omission? The statute provides that wheie 
the patentee fails to affix a notice to articles 
manufactured or sold by him or with his 
consent, in a suit for patent infringement 
he shall not recover damages unless he 
proves that he actually notified the infringer 
of his infringement and that the infringer 
continued the infringing acts after he was 
notified. Under this provision damages have 
frequently been denied to a patentee be- 
cause of his failure to affix the proper patent 
notice to a patented article. 

In a recent case, in the Federal District 
Court for the Eastern District of Pennsyl- 
vania the owner of a patent for a loose-leaf 
book was denied damages in a suit for in- 
fringement of the patent because his licensee 
bad failed to affix the statutory patent notice 
to books made under the license. According, 
ly, it will be seen that affixing the statutory 
patent notice to a patented article lays the 
groundwork for collecting damages in a 
suit for patent infringement. The penalty 
for omission of the notice is that the patentee 
of collecting dam- 


ages in a suit for patent infringement unless 
he proves that he gave actual notice of 
infringement to the infringer and that the 
infringing acts were continued subsequent 
to such notice. In the latter case the courts 
have held that the patentee’s damages are 
limited to the infringing acts occurring 
after the notice. 

In seeking to obtain the advantages of the 
statute providing for patent notice a patentee 
should he careful not to become over-en- 
thusiastic and falsely mark unpatented 
articles with a patent number. Anodier sec- 
tion of the patent statute provides for a 
penalty of 100 dollars where an unpatented 
article has a patent notice affixed thereto 
for the purpose of deceiving the public. The 
penally for applying a false patent notice to 
an unpatented article is penal in nature. 
In those cases vv'here a person flagrantly 
falsely marks an article with a patent notice 
for the purpose of deceiving the public, the 
penalty will be applied. 


Insubordinate? 

I T is frequently assumed that a decision of 
the United States Supreme Court sus- 
taining a patent is binding upon all inferior 
courts of the United States and that no in- 
ferior court can thereafter declare the patent 
to be invalid. As a general rule, the validity 
of a patent is not seiiously questioned 
after it has been sustained by the Supieme 
Cuiiit. However, there aie cases where 
a federal district court or circuit court of 
appeals can declare a patent invalid after 
it has been sustained by the Supreme 
Court. 

A recent example of such a case is lo lu' 
found in the proceedings involving the in- 
fringement of patent No. 1,262,860 foi a 
Method and Apparatus lor the Incubation 
of Eggs, This patent had been extensively 
litigated and in 1935 the United States 
Siipieme Court held that claims for the 
method of incubating eggs were valid. 
Thereafter in another suit on the same pat- 
ent the United States Circuit Court of Ap- 
peals for the Second Circuit held that the 
same claims were invalid. The decision of 
the Circuit Court of Appeals holding the 
claims invalid was lecently reviewed by the 
United States Supreme Court and was sus- 
tained. In reaching this decision the Su- 
preme Court pointed out that new evidence 
relating to a prior use of the invention was 
introduced in the second proceeding and 
that the new evidence cleaily showed that 
the invention had been used prior to the 
date of invention by the patentee. 

The prior use of the invention was by a 
man named Hastings and the court pointed 
out with regaid to the first case: “But in 
that case the Hastings prior use was not 
presented or considered.” It then stated: 
“In view of the definition given to the patent 
by our decision, the Hastings defense as- 
sumed an importance in these suits ap- 
parently not attributed to it in earlier litiga- 
tion, and it has been developed in the rec- 
ords now before us more fully than in any 
earlier case.” 

Thus while a decision of the Supreme 
Court sustaining a patent is normally bind- 
ing upon all district and circuit courts of 
appeals, in a suit against a different in- 
fringer in which new evidence has been in- 
troduced clearly showing the patent to be 
invalid, the inferior court may on the basis 
of the new evidence declare the patent to 
be invalid. 




Books SELECTED BY THE EDITORS 


GENERAL PHILIP KEARNY 
B\ Thomas Keanij 

“A DASHING dragoon, the Murat of 
the American Army” is the title 
given Kearny in a classic tale of his ex- 
ploits by the well-known author Captain 
Mayne Reid. He was this and more. Hav- 
ing been sent to Europe for advanced 
cavalry study, he took part in the Al- 
gerian campaign with the French and 
was with the French and Italians at 
Solferino. It is granted that had he been 
allowed to complete his famous cavalry- 
charge at Mexico City during our Mexi- 
can War the American Army would 
have entered that city almost a month 
earlier than it actually did. During 
the Civil War he served brilliantly and 
was on the point of taking over com- 
mand of the Army of the Potomac when 
he was killed by Confederates in a 
reconnoitering expedition. This long 
biography of General Philip Kearny 
therefore covers considerable history of 
the United States with references to 
military campaigns and political maneu- 
vers which led up to and continued dur- 
ing the Civil War. Many reports and 
letters throwing light on various inci- 
dents, and military operations are neces- 
sarily included. Kearny shines through 
many of these as the saver of battles for 
the North and he was brusquely out- 
spoken in his criticism of McClellan on 
.several occasions when General Mc- 
Clellan ordered retreats when victory 
was in sight. This book is vital and in- 
teresting but its style is so explosive and 
exclamatory as to be very difficult to 
follow in places. — $4.20 postpaid. — 
F. d. M. 

MEN OF MATHEMATICS 

By Eric T. Bdl, Prof. Mathematics, 
California Institute of Technology 

A LIVELY’, most readable account of 
the lives, some of them eccentric, 
of she great modern mathematicians of 
the world, with accounts of the more 
outstanding and intrinsically interesting 
parts of their mathematical discoveries. 
Descartes, Fermat, Pascal, Newton, 
Leibnitz, Euler, Lagrange, Gauss, Rie- 
mann, PoincarA and 17 others are dealt 
with. The mathematics included is of 
high-school grade, but may he skipped 
without loss of continuity if the reader 
wishes merely to enjoy the biographical 
accounts. Bell’s style of writing is nota- 
ble: he has a flair for speaking out of 
turn, and making no discreet omissions, 


works. If there is a sore, touchy spot, 
that is where he puts a finger. He is 
also slyly humorous. Fine reading. — 
$5.25 postpaid. — A. G. I. 

THERMODYN.AMICS 
By Professor Stanton E. Winston 

A PRACTICAL text covering the fun- 
damentals of thermodynamics that 
are basic to the engineering field, this is 
in reality an advanced textbook of 178 
pages, illustrated. — $1.65 postpaid. — 
F. D. M. 


MARINE GAME FISHES 
By Lionel A. Walford 

C OVERING the western coast of the 
Western Hemisphere from Alaska 
to the Equator, the author has gathered 
scientific and popular information on 
all of the game fishes that inhabit these 
waters. In an e.xcellent arrangement that 
makes for easy reference, he has pre- 
sented this data for the student or the 
sportsman who wants to know all that 
is available about these fishes. A com- 
prehensive text, illustrated with small 
drawings, is supplemented by 69 plates, 
many of them in colors, showing not only 
the fish themselves but giving additional 
data about them and illustrating some of 
the equipment with which they are taken 
by angling. It is a beautiful book in every 
respect — typography, paper, printing, 
and illustrations. x 11^^. — .$5.20 
postpaid.—^. P. P. 


PRESS AGENTRY 
By Charles W^ashburn 

A broadway press agent tells Imw 
it is done, from first primer to stunts 
and ballyhooing. His book is breezy, 
chatty, and practical. Read it to learn 
how to do likewise, or else to acquire 
wisdom concerning the methods by 
which press agents work on you and the 
world and his wife when you are off 
guard. Good reading. — $2.15 postpaid, 
-A. G. I. 

JANE’S FIGHTING SHIPS 1936 
Edited by Francis E. McMurtrie 

ABANDONMENT of the principle of 
iX quantitative limitation of the world’s 
naties by treaty makes this newest edi- 
tion of a famous old authority decidedly 

— ' -t ' ■ .T ' J L 


years. The volume as usual contains 
data concerning the naval vessels of all 
naval powers of the world, large and 
small ; includes photographs of most of 
the important ships — profiles and plans 
of others. Included also are data con- 
cerning the dimensions, displacement, 
armor, and armament. Some data are 
given on new construction, and the edi- 
tor discusses in a foreword certain 
specific details regarding building pro- 
grams, treaties, and so on. This edition 
is exceptionally well done. — $22.50 post- 
paid. — F. D. M. 

INTRODUCTION TO THEORETICAL 
CHEMISTRY 

By Meldrum & Qucker 

I N modern science, theory supplies the 
framework which relates vast num- 
bers of facts into a unified whole. This 
book, intended primarily as a text book 
for those already familiar with the ele- 
ments of chemistry, presents the impor- 
tant theories of chemistry. It is in no 
sense an experimental work, hut does 
provide illustrative problems to bring 
out the applications of each theory as 
discussed. It is of special value to those 
who find themselves confused by multi- 
tudes of facts. — $3.70 postpaid.— 
D. H. K. 

THE SPECTACLE OF A MAN 
By John Coignard 

T he man who is here called Arnold 
Harvesting was driven to seek help 
of a psychoanalyst for the extreme shy- 
ness and torturing jealousy which were 
dominating his life. This is the story, 
told in novel form by his doctor — and at 
the patient’s own suggestion— of what 
took place inside the doctor’s office and 
in the world without, during the dra- 
matic days which witnessed the un- 
raveling of his problems. — $2.65 post- 
paid.— A. G. /. 

perfect print CONTROL 

By Laurence Dutton 

T here is more to turning out a per- 
fect photographic positive than just 
making a good negative and printing a 
picture. Whether you are working with 
contact prints or project enlargements, 
there are many variables that can have a 
definite effect on the finished product. 
How to achieve a certain desired tonal 
quality is the one main lessop that this 

book endeavors to teach. The author pre- 
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which, if carefully followed, reduces the 
variables to a minimum and enables the 
amateur to turn out photographic prints 
of which he can be proud. The hook is 
written in non-technical language and 
includes a vast amount of tabular and 
factual information on negative densi- 
ties, paper emulsion speeds, and il- 
lumination control. The text may he 
considered as a very satisfactory ap- 
proach to the problem of printing tech- 
nique. — $2.65 postpaid. — A. P. P. 

MACHINE SHOP OPERATIONS 
By I. T. Barritt 

E very operation of the machine shop 
from the care and use of tools to 
precision grinding and drilling. Com- 
posed of 13 sections averaging 30 to 50 
pages each, this volume is of loose-leaf 
type in leatherette covers. It is essen- 
tially a student’s volume, but would be 
an invaluable aid to the machinist, the 
foreman of a machine shop, or the owner 
of the business. — $5.20 postpaid. — 
F. D. M. 

THE WORLD OF ATOMS 

By Arthur Haas, Ph.D., Projessoi of 
Physics, University of Vienna 

A COMPACT, succinct statement of 
the general content of modern 
atomic physics, for the reader who pre- 
fers to study rather than merely read, 
and who already has a fair background 
in physics. This is the second and re- 
vised edition of an earlier work. The au- 
thor is at present professor of physics at 
Notre Dame.— $3.15 postpaid.— .d, G, I. 

GIRL AROUND THE WORLD 
By Dorothy Kilgallen 

IVjnWSPAPER readers undoubtedly 
i 1 remember the “ ’round the world 
race by air” in whicli three newspaper 
correspondents took part during October 
1936. One of the correspondents was a 
young lady, author of the present book, 
and here she gives the complete story 
of the mad, pell-mell dash. She did not 
win, but she apparently had a lot of fun. 
This fun, with some of the breathless, 
rushing spirit of the race, is ably trans- 
ferred to the pages of this book. With a 
series of photographs and a few draw- 
ings, it makes excellent and entertaining 
reading. — $2.15 postpaid. — A. P. P. 

WHO’S WHO AT THE ZOO 
Edited by Ralph De Sola 

T his attractively produced book is 
a product of the WPA Federal Writ- 
er’s Project and contains a splendid col- 
lection of photographs of animals both 
jommon and uncommon, with accom- 
panying descriptive matter in popular 
style. It is mainly accurate and readable 
as well, but contains statements about 
animals that smack of old wives’ tales, 
ilorcover. a real 


the Haitian solenodon, a mammal, is be- 
lieved to be descended from the dino- 
saurs. The ten good scientists whose 
names are dragged into the preface be- 
cause they “co-operated,” and whose 
help and co-operation it is claimed went 
"far” to insure “scientific accuracy,” are 
not themselves responsible for the mis- 
information offered by the writers to the 
public and prepared at public expense. 
However, the book — yes, even the old 
wives’ tales in it— is interesting. — $1.85 
postpaid. — A. G. /. 


THE NEW VISION LOCOMOTIVE 
By Raymond Loewy 

T he artist-designer who was respon- 
sible for streamlining the Pennsyl- 
vania Railroad’s two new types of loco- 
motive here accompanies about 100 
large photographs of streamlined loco- 
motives in America, Austria, France, 
Germany, Great Britain, the Nether- 
lands, Norway, Soviet Russia, and the 
Far East, with brief, compact, pointed 
critiques of each type. — $2.65 postpaid. 
-A.G.I. 


COLLOID CHEMISTRY— 4th Edition 
By Jerome Alexander 

M ATTER has strange properties in a 
state of aggregation greater than 
the molecules of the chemist but smaller 
than any discrete particles we are able 
to observe by ordinary means. This i.s 
the subject matter of colloid chemistry 
which this book treats in a most interest- 
ing manner. Applications of its princi- 
ples are described in many fields ex- 
tending throughout the arts and manu- 
factures. A vast amount of information 
both of an experimental and a descrip- 
tive nature is included. The book pre- 
supposes a more-than-passing acquain- 
tance with chemistry. The present fourth 
edition indicates the continuing interest 
in the subject matter. — $4.70 postpaid. — 
D. H. K. 

LET’S MAKE A PORTRAIT 
By Alfred de Laidi 

RITTEN in a free and personal 
style that takes the reader at once 
into the confidence of the author, the 
process of making a portrait is here put 
forth in perfectly simple language. The 
compact text covers equipment, lighting 
from aU angles, subject arrangement, 
outdoor photography, and the very vital 
phases of processing. There are only 95 
pages of text, but they are meaty, com- 
pact, informative. Well illustrated. — 
$1.15 postpaid. — A. P. P. 

PRELUDE TO CHEMISTRY 

By John Read, Ph.D., Prof. Chemistry, 
University of St, Andrews 

N outline of alchemy, its literature 



science of chemistry who take an anti- 
quarian interest in their science often 
wish to be at least informed, or perhaps 
merely amused, regarding its thoroughly 
disreputable early ancestor, the pseudo- 
science of alchemy (parallel to astrol- 
og}", the reprobate great-granddaddy of 
astronomy ) . Such bibliophiles will find 
much ancient lore in this hook. — $5.20 
postpaid. — A. G. I. 

ATOMIC STRUCTURE OF 
MINERALS 

By W'. L. Bragg, Professor of Physics, 
Victoria University of Manchester 

P RIMARILY a discussion of mineral- 
ogy from the point of view of the 
new information made available by the 
X-ray crystal structure analysis of min- 
erals. The treatment is not popular but 
rather technical, although there are in- 
troductory chapters explaining the spe- 
cial technique of this work. Practically 
all the important minerals are given 
systematic discussions. There are 143 
photographs and drawings. — $3.90 post- 
paid.— A. G. I. 


GUIDE DE L’OUVRIER EN VERRES 
D’OPTIQUE DE PRECISION 

Par le Colonel Charles Deve, Diiectenr 
de I’lnstitut d’Optique theorique et ap- 
pliqiiee 

L ES verres, leurs defauts, les aberra- 
I tions, le choix des matieres. Abra- 
sifs, colies, mastics, resines et ciments, 
outils, polissoirs, eponges, chiffons, 
pinceaux. Surfagage: les locaux, con- 
ditions d’usure uniforme du verre, ehaii- 
chage, doucissage et polissage, surfaces 
cylindriques, surfaces toriques, defor- 
mations thermiques, travail des miroirs 
metalliques. Theorie mecanique du tra- 
vail des surfaces optiques. Optique de 
lunetterie. Verifications optiques a I’ate- 
lier : les calibres et le surf agage au nom- 
bre de Ranges, parabolisation, veiifica- 
tions des lames a faces paralleles, veri- 
fication des angles. Polarisation de la 
lumiere, taille des cristaux. Centrage, 
debordage, collage des verres. Reticules, 
micrometres et graticules. 

Cet ouvrage s’adresse a tous les opti- 
ciens desireux d’acquerir des connais- 
sances plus etendues sur les operations 
manuelles de leur metier; c’est une 
veritable encyclopedic des tours de 
mains de I’ouvrier opticien avec Fexpli- 
cation technique de cbacun d’eux. 

The emphasis is partly on eye-glass 
work, but close work also is treated. 

Communicate direct with the publish- 
ers, la Revue d’Optique, 165 Rue de 
Sevres, Paris XV®. — A. G. I, 
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S ULFUR plays an important part in 70 industries. In the 
illustration on out cover, sulfur, 99 Vz percent pure as it 
is mined by the Freeport Sulphur Company, is being loaded 
on Mississippi River barges, ten miles from Grande Ecaille, 
Louisiana. Sulfur is melted out of limestone by superheated 
water under pressure, and forced to the surface in liquid 
form. To make production possible at Grande Ecaille, engi- 
neers perfected the “mudding” process, pumping 4,000,000 
tons of mud into the wells to prevent the water from escap- 
ing through unusually porous strata. 
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{ Condensed from issues of September, 1887 ) 


BOONDOGGLE?— “It appears that the government is now employ- 
ing three different scientific corps to investigate and report on 
one and the same matter, namely, the characteristics of genuine 
butter and its limitations. In the first instance, we have the di- 
vision of microscopy of the agricultural department . . . then we 
have the division of chemistry of the same department ... and 
lastly the office of commissioner of internal revenue, represented by 
a chemist and a microscopist.” 


COIN PHONE — -“The subscribers of the telephone line in St. Louis, 
says an exchange, do not pay a fixed subscription to the company, 
but merely the sum of five cents for each communication. . . , 
Above the transmitter there is a box containing a slit in the upper 
part. When the subscriber wishes to communicate with anyone, he 
places a five-cent piece in the slit and takes the receiver from its 
hook. The coin, in sliding, closes a circuit, a call is made at the 
central office, and the subscriber can talk as long as he pleases, 
either with the office or another subscriber.” 


CO»— “The fiery, untamed soda-water tank, which has chiefly dis- 
tinguished itself since the advent of hot weather this year by burst- 
ing and killing or maiming its attendants, has made a new de- 
parture, says Fire and Water, and now appears in the role of a most 
efficient extinguisher of fire. . . . Before a fire (in a drug store) 
could gain headway, the heat had melted the lead pipe connected 
with the newly charged soda fountain, and the flames were in- 
stantly extinguished." 

LIGHTNING RODS— “H we are to believe an Austrian paper, 
says La Lumiere Electrique, the first lightning rod was not con- 
structed by Franklin, but by a monk of Seuftenberg, in Bohemia, 
named Prohop Diwisch, who installed an apparatus the IStli of 
June, 1754, in the garden of the curate of Prenditz (Moravia).” 

SENEGALESE YACHT— “In these days of yachting we have 
thought it might be of interest to our readers to see what sort of 
a yacht they sometimes use in Ceylon. . , . The boats have in them- 
selves no stability, having only about 8 
inches beam, and are kept from capsizing 
by an outrigger. In the event of a heavy 
squall, when the outrigger is not sufficient 
for the preservation of stability, one of the 
crew acts as shifting ballast, and perches 
himself on the outrigger— this is caUed a 
one man breeze. A two man breeze is serious 
work. The construction of these boats en- 
ables them to run over the shallow reef 
water, and our sketch shows the passage 
of a river bar under sail, the boat being 
rushed through the ‘white horses’ at a rapid 
pace under the freshening gale. It is rather 
exciting work when, amid the green rollers on the bar, naught of 
the land can be seen in dipping save the tops of the cocoa nuts 
that fringe the shore. The Singhalese [sic] fishing boat has a grace- 
ful motion, but it is best admired from terra finna." 

NAVAL jlrLANEUVERS — “The recent maneuvers of the British 
fleet did little to encourage those who pin their faith to monster 
ships and heavy armor. In- 
deed, even the unbelievers in 
this type were scarcely pre- 
pared for the sorry spectacle 
presented by the mighti^t 
fleet afloat, for in the Irish 
Channel, where Admiral 
Baird essayed to defend the 
shore line against the as- 
sault of Fitzroy, and again 
in the English Channel and 
North Sea, when Hewitt 
sought to pierce the line of 
Freemantle, the big ships 
proved at best Both awk- 
ward and uncertain.” 




AND NOW FOR THE FUTURE 

(^Turbines: Most efficient steam power plants today. By 
Philip H. Smith. 

(ITeace-Time Preparedness: How radio has become a power- 
ful support of the armed forces. By General J. G. Harbord. 
(^Personalities of the Elements: Electrons — genes of the 
atom — the determining factors. By Sidney J. French, Ph.D. 
(CCoal Carbonization: A new process that has advantages for 
the coal industry and the community. By H. Stevens. 
(CHow Climate and Weather Exert a Dictatorship Over Man 
and Many of His Activities. By Clarence A. Mills, M.D., Ph.D. 


RUBBER BELTS — “The high standard of efficiency which can be 
realized by the employment of strictly first-class rubber belts is 
now receiving merited recognition from 
users who have had them in severe service 
for many years, and whose experience can- 
not fail to be of value to all mill owners 
and furnishers of factory equipments. ... In 
the picture may be seen a belt 2,700 feet 
long, recently made for the Pennsylvania 
, Raihoad Company, and in use in one of 
their grain elevators in Jersey City. This 
belt is used to convey grain from one end 
of the immense building to another, the 
grain being delivered upon the belt from another belt, . . . The belt 
runs on small rollers, and theie is a simple form of tightener at 
the ends, by which it can be readily kept stiaight and even.” 

ICED FISH — “In the United States ice was first used for the 
preservation of fish about the year 1842, and in 1845 fishing vessels 
began to take ice to preserve their catch. At first they were careful 
to keep the ice separate from the fish, piling it in a corner of 
the hold, but they soon began packing the fish in broken ice. The 
inland trade in fresh fish had, up to that time, been very limited, 
but soon increased, and it was not many years before boxes of 
fish packed in ice were shipped far inland.” 

SCARLET FEVER — “Drs. W. Allan Jamieson and M. Alexander 
Edington, of Edinburgh, announce, in the last British Medical 
Journal, the discovery of a specific bacillus of scarlet fever. The 
micro-organism has been isolated, cultivated, and put through its 
paces generally, coming out, apparently, with a specific character.” 

ICE LENSES — “The London correspondent of Le Moniteur de la 
Photographic writes to that journal that in the middle of the 
winter which has just elapsed a student made a lens of ice, with 
which he lit the pipes of some of the skaters on the Serpentine by 
means of the solar rays, an experiment, he says, which was first 
performed in the polar regions by Dr. Scoresby, to the great aston- 
ishment of the sailors, for 
they could not understand 
why the ice did not freeze 
the beams of the sun." 


BRICKS— “Enameled or 
glazed bricks, for outside 
or interior decoration, are 
made by applying to the 
surface a flux, which, dur- 
ing the burning, causes the 
silex to melt and form a 
vitreous covering. Such flux 
is easily colored, and thus 
very beautiful fancy bricks 
are produced.” 






Personalities 

in 

Science 



DR. IRVING LANGMUIR 


ASKED by Colonel Lindbergh which 
he liked the better, flying or skiing, 
Dr, Langmuir caused the other dinner 
guests to gasp by the piompt frankness 
of his reply: ’‘Skiing.” Since Dr. Irving 
Langmuir, associate director of the re- 
search laboratory of the General Elec- 
tric Company and Nobel Prize winner, 
owns his own plane which he pilots him- 
self and enjoys hugely, it remains for 
Colonel Lindbergh to climb Mt. Marcy 
on skis with him before they can settle 
the question betw'een them. 

Dr. Langmuir is anything but the 
prototype of the average conception of 
a great scientist. A mental genius, he 
claims that the theory for some of his 
best work has come to him while motor 
boating at his camp at Lake George in 
the Adirondacks or skiing in Switzer- 
land. 

Dr. Langmuir’s researches in surface 
chemistry, his studies of molecular films 
of a thickness of about one ten-millionth 
of an inch, and his discoveries in this 
invisible film world, resulted in his be- 
coming the first industrial chemist in 
this nation to receive the coveted Nobel 
Prize in chemistry which the Swedish 
.Academy of Science awarded him in 
1932. 

There is scarcely a person living today 
ivho has not benefited by his research 
and discoveries. His creation of the 
gas-filled incandescent lamp, which now 
saves the American people a million dol- 
lars a night in the cost of illumination ; 
the high-vacuum electronic tube; and 
the atomic hydrogen method of welding, 
are a few of the reasons why Dr. Lang- 
muir is recognized as one of the out- 
standing scientists of the world today. 
He has a rare facility for seeing beyond 
the horizon of already known facts. 

Born in Brooklyn, he attended the 
public schools there until his parents 
moved to Paris where he studied in 
French schools for three years, returning 
to the United States where he entered 
ChestnutiHill Academy at Philadelphia. 
He then attended Pratt Institute high 
school and upon the completion of his 
course there, entered the School of Mines 
, at Columbia University from which he 
; was graduated in 1903 with the degree 
of Metallurgical Engineer. He did post- 
graduate work at the University of Got- 
tmgen, being awarded his Ph.D. in 1906, 
his subject having been physical chem- 


istry. Returning to America, Dr. Lang- 
muir became instructor in chemistry at 
Stevens Institute of Technology, where 
he taught until he entered the research 
laboratory of the General Electric Com- 
pany in 1909. 

Dr. Willis R. Whitney, former direc- 
tor of the laboratories, referred to Dr. 
Langmuir as “one of the world’s great- 
est explorers of the vacuum who con- 
tinually embarks upon mental voyages 
in regions so nearly airless that only 
the mind can breathe in comfort.” 

Besides the Nobel Prize, he has won 
many other distinctions including: the 
Nicholas Medal in 1915 and again in 
1920; the Willard Gibbs Gold Medal; 
the Hughes Medal from the Royal So- 
ciety of London; the Rumford Medal; 
the Perkins Medal; the Chandler Gold 
Medal awarded by Columbia University ; 
the Popular Science Monthly prize of 
10,000 dollars with Gold Medal; and 
the Gold Medal of the Franklin Insti- 
tute. The Royal Academy of Rome 
awarded him the Cannizaro Prize in 
1925, and in 1934 the government of 


Japan awarded him the Fourth Order of 
the Rising Sun. He was elected presi- 
dent of the American Chemical Society 
in 1929, and the American Society of 
Mechanical Engineers awarded him the 
HoUey Medal in 1935, the same year he 
was elected to membership in the Royal 
Society of London. He is the only Amer- 
ican industrial scientist so honored in 
that Society, which limits its foreign 
membership to 50 persons throughout 
the world. The City of Philadelphia 
awarded him the John Scott award this 
year. 

Many colleges and universities have 
awarded him honorary degrees and he 
was made honorary chancellor of Union 
College in 1934. He has published 167 
papers and has been granted a multitude 
of patents. 

We are privileged to announce that 
Dr. Langmuir has accepted an appoint- 
ment to our staff of Contributing Editors. 
It is an honor to have him thus asso- 
ciated with us so that we and our read- 
ers may have the benefit of his advice 
and counsel. 



MARS AS THE EXPERT 
DRAWS IT 


T he above drawing was made by G. F. Morrell, 
F.R.A.S., F.R.G.S., and is reproduced by cour- 
tesy of the Illustrated London News. With reference 
to such drawings Professor Henry Norris Russell 
writes: “The novice, having seen these, and looking 
at Mars through the telescope, or at the best photo- 
graphs of the planet, is likely to be seriously dis- 
appointed when he fails to see the conspicuous net- 
work of canals. It is not, however, practicable for 
anyone but a highly trained artist to represent pic- 
torially such delicate shadings and fine distinctions 
of tone as are characteristic of the Martian surface. 
What is desired from the scientific viewpoint is as 
accurate a representation as may be of the surface 
features which may be observable— their positions, 
their mutual relations and connections, and their 
relative intensities. A drawing which exaggerates the 
absolute intensities of the features, but gives them 
accurately in position and relative strength, is quite 
satisfactory in the present state of the art,” 



A general view of the acropolis of Gawra 13, with the stone foundations of Level 14 in the foreground 


New Fends at Tepe Gawra 

The Fame of Gawra Grows Steadily as Sixteen of 

T o the neighboring villagers the 

site has been known traditionally as its Superimposed Settlements are Excavated . . . 
Tepe Gawia, “The Great Mound.’' 

A strange appellation, this, coming from All Progressively Richer and More Significant 
unlettered peasants. Ordinarily they are 
little impressed by ancient remains. 

Even the vast ruins of Nineveh, 15 miles 
to the south, never have been similarly 

1 111 .• fT^ /-X Professor in the University of Pennsylvania and Director 

honored by the natives, lepe Gawra of the American School of Oriental Research in Baghdad 

must have appealed to them because of 

its height, enhanced by a regular and 

fame of Gawra has been growing stead- 
ily with each successive decrease in its 
height. For the removal of a few feet 
of debris would mark the addition of yet 
another occupational level to the re- 
corded history of the place. And, as one 
descends gradually in the process of 
systematic excavation from the top down, 
each new stratum proves more signifi- 
cant, because it brings us closer and 
closer to the earliest stages of settled 
mankind. 

Height alone is no sufficient guarantee 
most frequently cited centers known to Showing the location of Tepe Gaw- ^ mound will prove of particular 

archeology. Paradoxically enough, the ra in Iraq— in southwestern Asia significance to science. The tallest heaps 


conical shape. The name thus reflected 
outward appearances. No thought was 
given to what may have lain buried in- 
side. 

Today the scientific world regards the 
designation as amply justified. But the 
greatness which archeologists have rec- 
ognized in Gawra is linked only in an 
indirect way with the original height 
of the mound. It is the story revealed by 
its contents that has made the site, 
ignored on all maps as recently as ten 
years ago, one of the best known and 
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The Northern Temple at Gawra, dating from the Fifth Millennium before Christ, or more 
than 6000 years ago. Found in Level 13. Its architecture was far in advance of its time 


lived up to its name, getting 
progressively richer and 
more significant as century 
after century was being 
sliced off with the removal 
of each additional level. 
The results obtained in pre- 
vious seasons are too well 
known to require more 
than a passing mention. 
In our downward course 
through the ages we 
reached, with Level 6, the 
time which is recognized as 
the Early Dynastic Period: 
a contemporary of the 
Royal Tombs at Ur and the 
early dynasties of Sumer 
and Egypt. A few feet be- 
low was the level which 
coincided with the begin- 
ning of recorded history, 
marked by the invention of 
writing. Another few feet 
brought us across the bor- 
der that separates history 
from prehistory. In Gawia 
8 we came on a late pie- 
historic city which yielded, 
nevertheless, convincing 


of stratified ruins in ancient Mesopo- 
tamia are generally also the least in- 
teresting. The reason is not far to seek, 
for at the top of such an average mound 
yon will find usually Graeco-Roman or 
Parthian remains, covering older occu- 
pations of the Persian period, which in 
turn are superimposed upon Assyrian 
levels. Now I would not deny for a 
moment the importance of every scrap 
of information hearing on Hellenistic or 
Assyrian settlements. Bui the fact re- 
mains that those periods are by now 
fairly well known in their main out- 
lines. Consequently, excavation of such 
sites involves of necessity a great deal 
of duplication of knowledge. For tliis 
reason I had my misgivings when I first 
came upon Tepe Gawra in the spring 
of 1927. They were soon to be dispeUed. 

F or a year I had been engaged in a 
systematic archeological reconnais- 
sance of northern Iraq. In the course of 
that survey I had visited and examined 
more than 300 ancient sites. Tepe Gawra 
was one of the last muiinds to he in- 
cluded in my investigation. It took only 
a few minutes to realize that here was 
no ordinary witness of ancient times. 
Surface remains, such as scattered 
potsherds and smaU implements of flint 
and ohsidian, left no room for doubt 
that the site had not been occupied since 
1500 B.c. In other words, when the 
younger Sargon of Assyria, a contem- 
porary of the prophet Isaiah, built his 
capital Dur-Sharruken (modern Khorsa- 
bad) barely two miles to the west, 
Gawra had been a tall and mysterious 
artificial hill for some 800 years. A 
mound rising more than 70 feet above 


the level of the plain is certain to con- proof ol civilized life: stately temples 

lain a number of buried occupational and evidence of a p\irposeful but lei- 

layers. If the uppermost one is older surely existence. Below the remains of 

than the time of Moses, how far back that period were discovered archaic 

would the lowest one take us? Excava- tombs rich in objects of gold and elec- 
tion alone could answer this question trum and wonderfully ground obsidian 

satisfactorily. vessels. In Level 11-A was found the 

We lost no time in getting started. A Round Llouse, a temple-citadel of unique 

preliminary dig of two weeks’ duration, design. Gawra 12 proved to belong to 

undertaken in the autumn of that same the period of the so-called Painted Pot- 

year with the assistance of the Dropsie tery Peoples. Its buildings were regular 

College of Philadelphia and the Guggen- and well constructed, although the 

lieim Foundation, fuUy bore 
out the astounding antiquity 
of the place; it showed that 
at least 20 settlements were 
buried here by successive 
layers of debris. Systematic 
work, on behalf of the Amer- 
ican Schools of Oriental Re- 
search and the University 
Museum of the University of 
Pennsylvania, commenced in 
1930 and it has been going on 
ever since. The first two sea- 
sons were under my personal 
direction and they saw the 
removal of Levels 1-8. When 
I returned to my regular work 
at the University of Pennsyl- 
vania, in 1932, Mr. Charles 
Bache took up the task, pro- 
gressing as far as Level 12. 

Last season I was able to get 
back to the field and to carry 
the excavation down to Level 
16, in addition to making 
trial soundings on the slope 
where six still older strata 
were probed. 

Throughout these cam- ^ Northern Temple shown above, 

pmgns Gawra has more than Its dimensions were about 42 by 31 feet 



SEPTEMBER • 1937 


S C I E N T I F I C AMERICAN 


135 




Selected pottery motives from Gawra 13. The deco- 
ration represented real talent and not mere skill 



An engraved seal stamp 
from Gawra 13. The 
seal cutter knew how to 
impart a feeling of 
movement that is not 
found in much more 
recent artistic work 


architecture could not be termed in- 
spired. Apparently mankind had learned 
the art of building only a short time be- 
fore. At that, the structures of Level 
12 were among the earliest buildings of 
any kind known to archeology. 

By that time we had advanced about 
1000 years beyond the beginning of his- 
tory. Definite dates are possible only 
where there are written records to check 
them. But since writing is known to 
have been created toward the end of the 
4th Millennium b.c., any occupation 
earlier than that time must be anchored 
by means of merely relative dating. We 
can be sure that Level 11 is older than 
10 and later than 12. Hence the in- 
estimable value of Tepe Gawra which 
contains so many prehistoric strata. Ab- 
solute figures have to be avoided in 
these circumstances. On general con- 
siderations, however, Gawra 13 may be 
placed towards the end of the 5tli Mil- 
lennium B.c. 

O FFHAND one would assume that 
the civilization of Gawra 13 was 
more primitive and inchoate than that 
of the immediately succeeding levels. 
That is what we thought, mindful of the 
normal curve of human progress. But 
we were due for a stunning shock, and 
the experience is unforgettable because 
it echoes, of necessity, the experiences 
of early mankind. Those inhabitants of 
Level 13 were neither primitive nor 
normal; they were an abnormally gifted 
and wonderfully balanced people. And 
they left ample evidence of their 
achievements in more than one aspect 
of communal life. 

Pottery constitutes almost invariably 
the most articulate message transmitted 
to us by an archaic civilization. We were 
prepared therefore, in a way, for com- 
petent ceramic work in Gawra 13. But 
it was to prove more than that. The 
shapes were unusually graceful and the 
decoration was always appropriate to 
the particular shape in question. Fur- 
thermore, the designs betrayed that deli- 
cacy of touch and wealth of imagination 
rvhich marks the difference between real 
talent and mere skill. The same could 
be said of the stamp seals cut in stones 
of various degrees of hardness. The seal 
cutter may not have achieved the per- 
fect naturalistic representations of ani- 
mals which were to appear many cen- 
turies later, hut he had the ability to 
impart to his scenes a sense of lively 
and graceful movement that is absent 
from the best Sumerian work of the 
early 3rd Millennium B.c. The jeweler 
had learned to cut his lapis and car- 
nelian, to grind his obsidian and fashion 
his gold, the oldest datable gold known, 
into beads of varying shapes. Music en- 
joyed a tradition of long standing. The 
instruments which have been recovered 
are made of hone, and they consist of 
single tubes, not unlike the modern 



Below; Bone musical instruments 




Beads of gold, lapis, carnelian, ob- 
sidian, and shell, from late Gawra 
13. The jeweler had learned how 
to cut and fashion his materials 


A painted kettle from late Gawra 
13. The shapes of the pottery were 
unusually graceful and pleasing 



flutes, or of twin-tubes similar to the 
shepherd’s pipes of today. One such 
specimen, happily complete, was found 
in the burial of a child less than ten 
years old, an ardent and nameless music 
lover who had played his tunes more 
than 4000 years before the musical affec- 
tations of a Nero were to become pro- 
verbial. From these and countless other 
little details, too numerous and special- 
ized to be mentioned here, we obtained 


a fair idea of the culture of Gawra 13. 

But perhaps the crowning glory of 
the period was reflected in its architec- 
ture. Again it is necessary to emphasize 
that very few settlements of comparable 
antiquity had ever been touched by the 
spade of the archeologist, none linked 
so clearly with what had lain above and 
what was to come up below. Our knowl- 
edge of contemporary buildings and 
building methods had been scant indeed. 
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A painted terra-cotta figurine of the 
"mother goddess” type, from a cut 
in the eastern slope of Gawra. It 
came from the earliest settlements 

Flimsy mud hovels were about all that 
could be expected at this stage. 

Instead, Gawra 13 piesented us with 
the type of arcliitecture that would have 
been a revelation at a far more recent 
date. Some of its details were not to 
be duplicated for centuries, and the har- 
monious arrangement of those details 
into complete buildings and building 
compounds was not to be paralleled for 
thousands of years. We were fortunate 
enough to uncover not mere secular 
buildings, but temples ; a group of three 
forming an acropolis of unusual appeal. 
All these temples embodied certain 
architectural building principles com- 
mon to this amazing level. But each 
temple had also a design, a character, 
and an individuality peculiarly its own. 

A good example is furnished by the 
Northern Temple, the smallest of the 
three. Its dimensions are roughly 42 by 
31 feet. The design may be said to re- 
volve around a central Cult Chamber, 
which opens into four side rooms, two 
at each end. The walls of the Cult Cham- 
ber W'ere subdivided by four piers, each 
of which had double pilasters, so that 
recessed niches were formed between 
the piers. The principal inside corners 
had corner piers with quarter pilasters, 
and the same was true of the main out- 
side niche in the front waE. The com- 
bined decorative efiect is easy to appre- 
ciate. The underlying functional pur- 
pose of the piers and pilasters, namely, 
that of supporting the roof and possible 
upper structures, is equally apparent. 
The other two temples, the Central 
and the Eastern, differed from the North- 
ern Temple in many respects. They were 


larger and differently designed. More- necessary control over his furnace and 

over, they were painted on the inside to obtain the temperatures desired in 

in bright solid red and on the outside his ceramic art. Indirect firing did the 

they were covered with a thick layer of rest. 

white plaster. But all three are examples What was the total depth of the de- 
of monumental architecture, the oldest posits which had accumulated at Tepe 

remains of that type which archeology Gawra until the site became too tall for 

has yet brought to light. All three had practical occupation? In other words, 

their piers and pilasters and niches, and how many occupations or levels had the 

all faced upon the Main Court which mound buried? The lowest stratum 

they helped to make a truly inspiring reached from the top is now the 16th. 

sight. Lastly, the acropolis as a whole But we can go a bit further in answer- 

betrays the same daring in conception ing the above question. On the eastern 

and sureness in execution, the same slope we cleared a large section of the 

spirit of inventiveness and freedom from site and reached virgin soil 30 feet he- 

the shackles of tradition; in short, the low the present level of the plain. Six 

same harmony of shape and material levels were discovered in this cut, with 

and decoration that we have seen in pottery, tena-cottas, and ornaments of 

the work of the contemporary potter and the so-called Tell Halaf period. Now 

seal cutter. Yes, those people of remote the topmost one of those six settlements 

prehistoric times were not at all prinii- is older than our Level 16. The gap 

tive, but rather a singularly gifted and may be closed when excavators have 

active group. And the prodigious effort descended to the 17th level, but then it 

which the construction of an acropolis may not he. It follows that Tepe Gawra 

presupposes testifies to a high degree of contained originally, in its 70 feet above 

communal organization and to an ad- the plain and in its 30 feet below, not 

vanced stage of religious development, less than 23 settlements. The place has 

not revealed to us its entire history bj 

O F the finds from lower levels I shall any means. Much labor still remains 
single out but one. In Stratum 16, to be done, 
the lowest reached by us in regular ex- But all the work accomplished to date 
cavation, we found an explanation for and the effort that lies ahead can be 

the remarkable glaze-like finish that is translated into building units in the gen- 

present on some of the earliest known eral structuie of archeology. They will 

examples of painted pottery. In this be fitted and placed in position in due 

occupation was discovered an irregular time. One set, however, is bound to loom 

building with a circular shaft in one large in the future. The rich and well- 

corner. That shaft proved to lead to un- balanced civilization of Gawra 13, rep- 

derground corridors which opened into resenting as it does one of the earliest 

chambers filled with ashes and fused and hitherto least known stages of early 

clay. Here was obviously the kind of mankind, cannot but constitute a cor- 

closed kiln, the earliest known so far, nerstone in our restored edifice of an- 

which enabled the potter to maintain the cient times. 



A dosed pottery kiln with -shaft leading to underground chamhers. This old 
hnUdmg is from Level 16^ the lowest of the 2? levels thus far exoavet^d 


OUR POINT OF VIEW 


Is Our Age Lop-Sided? 

D uring the present troubled times 
all over the world, many thinkers 
have felt that mankind has indeed 
reached a cross-roads and that, for the 
duration of our lives at least, world con- 
ditions are not likely again to reach the 
static calm that middle-aged persons re- 
call with pleasure. Security is the one 
thing the individual instinctively seeks, 
and today it is the thing least apparent 
in the immediate future. People who 
think tell one another they feel as 
though they were sitting on the edge of 
a volcano, and the whole world suffers 
from an anxiety complex. 

Whatever the immediate causes of 
this existing state of mind and nerves — 
whether the aftermath of a great war 
or the ushering in of social changes 
that already were on the way— science, 
in the final analysis, is the leal cause 
that lies back of all such causes. It is 
science which, in four short centuries, 
but mainly in one, has so greatly ac- 
celerated the normal course of human 
events that present-day obseiveis of 
those same events scarcely can keep 
abreast of them. So rapid is the tempo 
that there is no wonder that breath- 
less, exhausted people cry for a vaca- 
tion from further scientific advance lest 
the tempo turn into so rapid a ciescendo 
that the whole machinery will burst from 
its own gaining velocity. 

What man has done thus far in this 
age of science is essentially to discover 
and release a host of new raw forces 
into the world and then leave them to 
react, largely unguided, on each other. 
All these forces are the parts of a vast 
picture puzzle which has not yet been 
put together and unified. They lie heap- 
ed up in disorderly confusion. 

Possibly, therefore, it is time to call 
a halt on the discovery of new forces 
such as the too-much-hoped-for energy 
within the atom (thousands of times 
more potent for good or evil than that 
in TNT ) , until man has grown up and 
learned to control himself. One some- 
times catches oneself in imagination con- 
ducting Aristotle, Leonardo, Galileo 
and, say, Benjamin Franklin — all keen- 
ly interested in science and invention — 
about the world and proudly showing 
off to these astonished men our modern 
mechanical attainments, our uses of 
electricity, our airplanes, our knowledge 
of matter and perhaps a high-speed 
modern printing press. At the end of 
the tour one eagerly awaits the final 
I summing up by these men — their uncon- 


ti oiled enthusiasms. Then comes the re- 
port: “You moderns seem to have ac- 
complished wonders in the control of 
nature but, tell us, have you yet made 
much headway in a thing that is still 
more important — the control of your- 
selves?” And then our heads droop as 
we reply a bit sadly, “No, we haven't 
yet, as a whole, even learned to think; 
we’ve probably spent too much time 
trying to make ourselves comfortable.” 

Perhaps it is time mankind began put- 
ting more of his time on sorting out 
that tangled picture puzzle, on arrang- 
ing the whole — on learning to think. 

Engineers Barge In 

E ngineering is an exact science. 

Politics is — let's not be too harsh — 
no science at all. How, then, shall the 
two become bedfellows? Engineers who 
encroach upon the sacred preserves of 
the politician would seem to be attempt- 
ing the impossible. Yet some are on the 
point of doing so if we ciedit the report 
of Frank R. Innes, western editor of 
Electrical World, that a recent poll 
among engineers indicated a desire to 
take an active part in current matters 
of national interest. 

Mr, Innes suggests immediately an 
investigation of the fedeial water power 
program. He is not concerned with the 
politics hut rather with the hard en- 
gineering facts and the long-view eco- 
nomics of the piograra, for he would 
have engineers study markets for federal 
power, competition with existing utili- 
ties, the argument that water-power 
electricity is practically obsolete as com- 
pared with steam-generated power, ag- 
gravation of unemployment by con- 
struction of large power plants, the 
question of financing federal hydro- 
electric projects in the face of the fact 
that many of today’s most efficient ma- 
chines may be obsolete in five to ten 
years, and several other related sub- 
jects. 

The schedule sounds too good to be 
true — too good to go through without 
being blocked. Politicians will not look 
kindly upon this effort to throw the cold 
light of scientific truth upon projects 
which they have, in the main, planned 
as gestures to hold the votes of “the 
folks back home.” Yet such an impartial 
searching out of the truth is vitally 
needed lest we be handed, in return for 
our taxes, more white elephants such 
as the costly ’Quoddy experiment. Three 
million doDars were spent on that pro j ect 
before Congress stopped it by refusing 


moie money. Did that august body see 
the light as a result of its own study or 
because of Dr. K. T. Compton’s remarks 
as to the extreme costliness of ’Quoddy 
power as compared with steam-plant 
power? Frankly, we don’t know, but . . . 

If the engineers will keep right on 
barging in — splendid! It is a great re- 
sponsibility they’ve shouldered but the 
results can be enormous. Let’s hope 
they’re not afraid of the politicians. 

Antarctica 

B ritishers take a lugubrious son 

of pride in tlieir reputation for 
“muddling through.” And well they 
might for the word “through’’ connotes 
completion, and that, after all, is the 
thing desired. But for a pondeious in- 
ertia, and mass indifference to vital 
current problems (rarely permitting dis- 
covery of the solution until far past the 
climactic moment) we of the United 
States take first place, with no runners 
up. 

Britain, in her best muddling-through 
manner, has just made official, by Act 
of Parliament, her claims to certain 
parts of Antarctica explored by British- 
ers. Hers is a fait accompli. We, how- 
ever, with a legitimate claim to other 
vast areas of the same great continent 
because of the explorations and long 
residence of American explorers— nota- 
bly Admiral Byrd’s two expeditions— 
haven’t even talked of making our pos- 
session official by Act of Congress. Why 
not? The Antarctic is believed to have 
huge beds of coal which, in future years, 
may be needed and could be hauled out 
by some modern contrivance. 

Is our failure to take the matter seri- 
ously just plain indifference? Is it 
cynicism? Knowing that present sources 
of coal won’t be exhausted for 1000 to 
5000 years, do our people simply shrug 
their shoulders, dubious of the con- 
tinued existence of a race of human 
beings on earth? Are they so sure that 
the disasters of modern war will stop 
our muddling for good and all? 

Perhaps. Yet our indifference does 
not become us and is short-sighted. We 
will need new sources of petroleum in 
the next few decades and there may be 
pools of it in the Antarctic which could 
be made available. We don’t know; 
we’re only saying; “for example.” For 
whatever we may get from that cold 
region in future years, it is certainly 
worth the slight effort necessary to es- 
tablish our claim. Let’s overcome our 
inertia for once. 


Tailore 





I N physics class it was taught that 
radio waves travel in an ever ex- 
panding circle, like the ripples cie- 
ated when a pebble is tossed into still 
water. They do, when left to their own 
devices, but not being satisfied with any- 
thing as simple as that, engineers have 
devised ways to make the waves radiate 
in the form of a fan, a shamrock, 
a four-leaf clover, a spatula, a 
double watermelon or an air- 
plane propeller. These are only 
a few examples of what are 
called field patterns that are de- 
termined by the design of the 
transmitter antennas. An engi- 
neer named Southworth went to 
the bottom of the subject, and 
when he came up he had over 
60 possible patterns for two an- 
tenna tower installations; not 
stopping there he kept on until he 
had worked out the possibilities 
of all combinations up to 48 
towers. The patterns were start- 
ling and glorious to behold, lor 
they ranged from starfish to 
daisies and then ended in one 
long, lean design no wider than 
a highway and stretching out 
for thousands of miles. That 
seemed to be what he was seek- 
ing— virtually a wireless tele- 
phone line. It worked like a 
charm and is now in use for 
trans-oceanic service. 

Broadcasting station engi- 
neers pricked up their ears at the news 
Here was something that looked inter 
esting, for radio reception conditions 
were mibearable in congested locations 
Government regulations curtailed ac 
tivity; competition was intense. In short, 
the time was ripe for any improvement 
which would relieve the situation, The 
early history of all enterprises is prac- 
tically identical. There is a pioneering 
period, one of floundering expansion, 
sudden regulative interference, then 
things settle down to serious business. 
Radio was no exception. 

In 1920 the enterprising pioneers 
were already at work. It wasn’t broad- 
casting then; it was fun, masquerading 
as experimental work. Existing com- 
mercial stations and amateurs both 
dabbled, and everybody had a good 
time, 8XK, the station of Frank Con- 
rad in Pittsburgh, became the first 
commercial broadcaster under the call 
of KDKA. In 1923, broadcasting be- 
came popular and swept the nation by 
♦Amateur radio W9BRE 


Concentrating Broadcasting Service Where it Will 
be Most Effective . . . “Field Patterns” Determined 
by Design of Antenna System 

By ALEXANDER MAXWELL* 

neering, however, is always a 
transient stage and the end 
came rather abruptly. 

In 1927 the Government de- 
creed that the situation had got 
out of control, so a department 
was created to regulate radio 
broadcasting. All licenses were 
called in, new wavelengths 
were assigned and maximum 
power was specified for each 
station. The assigned bands 
were classified as clear channel, 
regional, or locals, depending 
upon their purpose and cover- 
age. Many, which could show no 
real reason for existing, were 
dropped from the list. 

The problem was settled, as 
far as the Government was con- 
cerned. The stations were placed 
so that no two occupying the 
same wavelength were within 
conflicting distance of one an- 
other. This was 100 miles for 
locals and up to 700 for 
regionals; a clear channel sta- 

Months before construction 
starts on a new radio trans- 
mitter, the engineers start 
to solve problems of design. 

It frequently requires 15 
pages of equations to com- 
pute the antenna system 


storm. Stations materialized 
over night, every able-bodied 
man who could read a blue 
print and handle a soldering 
iron built a radio receiving 
set. The thrill of hearing a 
voice a thousand miles away 
held most listeners spell- 
bound. The favorite pastime 
became sitting in front of the 
radio, picking up one station 
after another and sending 
each a postcard. It was in- 
deed the era of pioneering. 

It was new to broadcaster 

and listener alike, they both Checking the results of tests against the corn- 

got a thrill out of it and puted field pattern, which seldom varies more 

everybody was happy. Pio- than a mile or so from that found in practice 
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The basic circuit at the left above produces a circular field pattern as at 1, below. 
The twin antennas in phase produce pattern 2, while antennas 180 degrees out 
of phase give a pattern such as 3, below. If the systems are 90 degrees out of 
phase, as at the right above, the resulting pattern is like that at 4, below 



tion had its own wavelength all to it- 
self. To make this system work out in 
practice many of the less prominent 
stations were granted daytime hours 
alone; others were permitted to use full 
power before sunset, but, for example, 
only one fifth as much in the evening. 
Station requirements were tightened 
and, to he permitted to use the air at 
all, the transmitter and program policy 
had to come up to rigid specifications. 

HILE the situation was decidedly 
improved, many station operators 
felt that they were not covering their 
territory as completely as they should. 
Suppose, lor example, that it took 1000 
watts consistently to put a satisfactory 
t signal into a certain neighboring city, 
and the station was allowed to use only 
500 watts. Increasing power was out 
of the question, for the station would 
then interfere with the others that 
k shared the same wave. The only way 
^ out was to use a more efficient antenna, 
and so the engineers turned to the 
charts Southworth had prepared as the 
next logical step. They talked controlled 
radiation, plans were drawn on the table 
cloths in restaurants, and conventions 
and meetings were given over to discus- 
sion, but those who held the purse, 
strings were still reluctant. Twenty thou- 
, sand dollars was the very least it would 
' cost to make the change. How did the 
i hard-headed business men who directed 
i the destinies of radio stations know that 
the idea would work? Let George do it 
\ first. If it works for him, then will be 
; soon enough to talk. 

‘ And sure enough, George did it. A 
■ small and practically unknown station 
on the west coast of Florida, WFLA- 
¥SUN, put in the first two-element di- 


rectional broadcast antenna. Radio en- 
gineers and station executives alike 
figuratively held their breath; when 
tests were made, hundreds of receiveis 
were tuned in. It worked; the field pat- 
tern was no longer a perfect circle; it 
was warped into exactly the shape the 
engineer specified. 

WIND, at Gary, Indiana, 
was the second station to try 
the experiment. The radio 
world at large was still not 
convinced that the idea was 
practical. In the fall of 1933 
the re-designed station was 
ready to go on the air. The 
purpose of the dhective sys- 
tem was ,to concentr ate as 
much energy as possible in 
Cliicago, and not waste it 
covering tlie uninhabited ex- 
panses of Lake Michigan. A 
second time the system 
worked. Engineers breathed 
easier and, with the consent 
of station owners, went to 
work to settle their own prob- 
lems in the new wmy. Today 
there are 39 stations on the 
air having directive antennas, 
and more are being built. 

How does it work? The 
principle of the directive 
antenna is simple and quite 
old. In fact, the first antenna 


ever used was directive. Hertz, father 
of radio, used a parabolic reflector, ’way 
hack in the ’80s, to direct his radio en- 
ergy toward another antenna in a sec- 
ond parabolic reflector. That is the 
whole story. The placing of the reflector 
governs the shape of the field pattern. 

Hertz, himself, discovered that a wire 
parallel to the antenna had the same 
effect as the reflector and was much 
easier to handle. Commercial systems 
using wire reflectors have been in use 
for a number of years, particularly in 
point-to-point transatlantic code sta- 
tions. 

T he basic circuit consists of an an- 
tenna, a coil of wire wound on a 
form, a ground connection, and either 
a transmitter or a receiver coupled to 
the coil. The diagram is quite familiar. 
It is the one used in your present radio, 
the one you struggled with 12 or 14' years 
ago when you built your first receiver; 
in fact, it is the same as is used in almost 
every wireless or radio set in the world, 
large or small, sending or receiving. 
Hertz used it, Marconi used it, and no 
one has ever found a better one. A sta- 
tion using this antenna system would 
radiate in all directions, like the ex- 
panding circle of ripples set up when 
a pebble is tossed into still water. 

The extended or directed pattern has 
but slight resemblance to a circle. A 
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Complexity begins and the engineers 
work for their money when one antenna 
is tuned to the desired wavelength, and 
the other is deliberately thrown a quai- 
ter cycle out of phase by means of a 
phase-lag circuit. The resulting field pat- 
tern is a fan, or it can be made into a 
heart or a spade by vaiying the towt 
spacing, and is used where it is intend- • 
ed to concentrate all energy in one 
liemisphere and suppress it completeh 
in the other. The piece de resistance of 
the phase-lag circuit is a choke coil, A j 
choke coil causes an alternating current 
to lag; a condenser makes it lead. By ‘ 
juggling the chokes and condensers, the . 
exact amount of lag desired is obtained. 
This need not be 90 degrees ; it can be 
anywhere fioin 1 to 359, depending upon j 
the pattern desired. 


AT first glance one is apt to get the 
impression that this is a fine way to 
get something for nothing. Such is not 
the case, for no matter how fantastic 
the final pattern, the total energy radi- 
ated is never greater than that which 
would go into a circular pattern from a 
non-directional antenna. What actually 
happens is that the energy is directed 
toward a pre-determined destination and 
suppressed elsewhere. Much good can 
come from turning the energy loose in 
New England, while the results of cater- 
ing to the , Atlantic Ocean are dubious. 


After a new station is placed in operation, the engineers spend weeks explor- 
ing with portable receivers such as this one, in order to check their calculations 


station located in Philadelphia, for ex- 
ample, which with a single antenna 
would cover the territory bounded by a 
circle, could, by using a two-element 
system with both antennas in phase, 
cover the Atlantic Coast from New 
Brunswick to Georgia, and at the same 
time be completely inaudible out on the 
ocean or west of the mountains. With 
this system, the two antennas are con- 
nected to the top of the coil mentioned 
above. The antennas must both be ex- 
actly alike, and the lead-in wires must 
be the same length down to an inch. 
When both antennas are connected to 
the same end of the coil they are in 
phase. The distance between the an- 
tennas governs the length of the pat- 
tern. The non-directive antenna pro- 
duces a circular field pattern, When the 
second antenna is connected the pattern 
lengthens out. With the towers spaced 
■jii of a wavelength apart, the pattern is 
one third lunger than it is wide. Put the 
towers wavelength apart and the pat- 
tern is just twice as long as it was 
originally. With tlris latter pattern tiny 
side lobes form. Pulling the towers still 
farther apart will lengthen these lobes 
and shorten the two long ones until a 
four-leaf clover results. 


The next complication which arises 
in the design of odd-shaped field pat- 
terns involves antennas which are out 
of phase. Alternating current, of which 
radio energy is composed, is first posi- 
tive, then negative. In the house-lighting 
current these changes take place rathei 
slowly, usually only 60 times a second, 
so we call it 60-cycle current. In radio 
the alternations are much faster, but 
the principle is the same. So, with an 
antenna system that is 180 degrees out of 
phase, when one antenna is positive, the 
other is negative, and they are one half 
cycle apart. This sounds very complicat- 
ed, but all that needs to be done is con- 
nect an antenna to each end of the afore- 
mentioned coil and the ground to the mid- 
dle, as shown on the preceding page, 


O NE engineer worked for months de- 
signing a four-element antenna 
system. His problem was exceptionally .. 
complex, for the station was located at f 
the base of a peninsula. One narrow 
beam was to cover the tongue of land, 
and a wide fan was to cover three impor- 
tant cities on the mainland. In addition, 
a local station was to use one of the 
four towels simultaneously on a higher | 
liequency, operating non-directionally. 
The engineer designed the station, built 
it, tuned it in mid-winter, with the tern- I 
perature below zero and the snow up to 
his armpits, and when at last the job 
was completed and the station working, 
he threw up his hands and said, “I don’t 
know why_it works but it does.” 

The actual building of a station is the 
least of an engineer’s worries. Months 
before the construction starts be must 
make his plans, A map is drawn show- 
ing the present primary service area. If , _ 
these figures are not available, or the ,, 


A good ground ». as e^^dal as a well designed antenna system- This one is 
composed of wire screening and copper strips, with all of the joints aoldered^^^ 
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station is new, a test transmitter must be 
erected and the service measured in the 
field. This task alone takes two or three 
weeks. When the map is made, if the 
area covered does not include all the 
points desired, a directive field pattern 
is selected which will warp the energy 
into the proper shape. 

• The patterns are available in printed 
form, but each station is an individual 
case, and all the details must he worked 
out carefully. A very slight error is often 
enough to throw the whole array out of 
balance. To make certain, the formulas 
compiled by Southworth are fitted to the 
case and then woiked out. Fifteen pages 
of equations are not uncommon in the 
figuring of a single station. Balancing 
this against an expenditure which may 
top 50,000 dollars, the effort is well 
worth while. So accurate are the equa- 
tions that it is possible to know the exact 
size and shape of the field pattern long 
before the station goes on the air. One 
engineer makes a practice of deliberate- 
ly underestimating the anticipated cov- 
erage in his first report, so when the 
actual range of the station is measured 
it is consistently ten miles more than 
figured. This pleases the owners. 

T he present antennas themselves are 
another contradiction to accepted 
practice of a decade ago. At that time 
text books went to great length ex- 
postulating upon the relative merits of 
the umbrella, the fan, and the flat-top, 
inverted L and the T. Today, save in 
isolated cases, they have all vanished. 
Gone, and in their place have risen 
needle-like slivers of steel, rising to 
great heights. No wires at all are used. 
The tower itself is the aerial. For the 
short-wave amateurs, police, and other 
stations, the situation is still further sim- 
plified. A 40-foot length of gas pipe 
stuck in the ground is all that is needed. 
Often it is not even insulated. How times 
have changed! 

When one understands the circum- 
stances, the reason for the change is ob- 
vious. A Vy-wave antenna, which in- 
cluded most of them prior to eight years 
ago, emits a signal which rises high 
above the earth, and carries only a short 
distance. As the signal goes aloft at a 


steep angle it strikes the Heaviside layer 
and is reflected back to the earth. Thus 
there are two waves to consider— the 
ground wave and the sky wave. As the 
Heaviside layer of ionized gas is not al- 
ways at the same level, the variations 
cause the sky wave to fluctuate in in- 
tensity. When a receiver is tuned in, the 
volume of the signal rises and falls, 
often disappearing completely. 

By raising the height of the tower to 
wavelength, the signal hugs the 
ground more and covers a greater sur- 
face area for the same power. Making 
the tower % wavelength high, which 
amounts to six or seven hundred feet, 
the signal skims low along the earth 
and reaches out almost twice as far as 
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The broken lines show how the field 
pattern from a twin antenna 
changes as the towers are moved 

the old flat top. At this point the up- 
ward angle is so flat that the sky wave 
has a long distance to go before reach- 
ing the Heaviside layer, and when it 
does bounce back to earth it is so far 
beyond the effective range of the sta- 
tion that reception becomes merely a 
freak and is treated as such by the aver- 
age listener. It is not practical to make 
the antenna higher, for a sky loop be- 






How radio waves from different types of antenna systems behave. The ground 
wave is most important to broadcasting. See complete explanation in the text 


The antenna tuning inductance is, 
in modern transmitters, frequently 
located in a shed near the antennas, 
often far from other equipment 

gins to form. At a full wavelength in 
height, the entire signal shoots upward. 

At the present time no broadcasting 
station uses more than four antennas, 
Point-to-point stations, both phone and 
telegraph, however, have found an array 
(if multiple antennas to be both eco- 
nomical and advantageous. A typical 
radio-telephone station consists of a 
double row of vertical antennas, care- 
fully spaced and situated so that their 
broadside is “aimed” directly toward 
the destination. Each pair of antennas 
is called a couplet and they are so con- 
nected as to be 90 degrees out of phase. 
In reality they are only a modern version 
of the old antenna with its reflector 
which Hertz used almost 50 years ago. 
Twenty-four couplets make the standard 
array — a total of foity-eight antennas. 
This combination produces a beam 
which is compressed into a pencil of 
energy, placing the full signal at the 
receiving end, and is inaudible a few 
miles on either side. It is practically a 
telephone line without wires. By using 
it on the eastern coast of the United 
States, five kilowatts places a strong sig- 
nal in England, By the conventional non- 
directional method it would take 130 
kilowatts to do the same work and the 
phone message could be picked up just 
as easily in San Francisco. 

Radio beacons on shipping lanes, and 
radio range systems on airlines are also 
modified forms of arrays. 

So, by scientific use of the power avail- 
able, the broadcasting stations which 
felt they were being discriminated 
against ten years ago are now in a posi- 
tion to offer better service than was 
then possible by the best. Interference 
is almost a thing of the past and, by care- 
ful planning, a number of channels have 
been made available for new stations — 
all because broadcasting has ceased to 
be broadcast and is now a scientific dis- 
tribution of radio energy, to serve the 
most in the 'best way possible. 



Mars’ Current Apparition Reveals to Astronomers a 
Remarkable Phenomenon . . . Unprecedented Clear- 
ing in the Planet’s Atmosphere . . . Signifying What? 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 

President of the American Astronomical Society 


M ars has recently been more favor- 
ably situated for observation than 
for a dozen years past. When the 
earth, in its “stern chase’’ around the 
sun, caught up with him, it found him 
in the part of his orbit nearest the sun. 
so that the distance at opposition was 
not far from its smallest possible value. 
In consequence, the planet appeared 
unusually bright, decidedly surpassing 
Jupiter, and was the most prominent 
object in the midnight sky, although 
he was far south of the equator, in the 
head of Scorpio. 

With the telescope, he showed a disk 
large enough to permit the recognition 
of abundant detail, though his low alti- 
tude at northern stations seiiously in- 
creased the optical unsteadiness of the 
air which is known as "bad seeing.” 
Only one report of this season’s obser- 
vations has yet come to hand; but this 
is of unusual interest. Dr. E. C. Slipher 
at the Lowell Observatory has secured 
photographs of the planet, taken with 
blue light, which show conspicuous sur- 
face detail. To understand the full 
significance of this, we must recall the 
conditions which affect planetary pho- 
tography in general, and that of Mars 
in particular. 

T he planets are so small, in propor- 
tion to their distances from us, that 
theii' telescopic images, even with large 
instruments, are tiny. Mars, for exam- 
ple, is 4200 miles in diameter. A dis- 
tance of 38,000,000 miles— which is not 
far from the nearest possible— is 9000 
times as great, Hence the image of the 
planet produced by an objective of 
30 feet focal length is only one milli- 
meter in diameter. A visual refractor 
lias a rather small focal ratio — about 
/yi5 in the ordinary notation used by 
photographers. To get a good ex- 
posure in a short time with such an 
instrument, one must use a fast plate. 
Fast plates— even the best of them — 
have none too fine a grain, and the 
small direct image of the planet can- 
not bear much enlargement. It is pos- 
sible to do better by introducing, at a 
moderate distance in front of the plate, 
a negative lens combination, which en- 
larges the focal image — at the obvious 
cost of increased exposure time. In 
perfectly steady air, this would be no 
great loss, for the guiding of the tele- 
scope could be arranged for. But the 
air is never perfectly steady and, in a 
prolonged exposure, the dancing of the 
image will blur the picture. Too great 


an enlargement, with too long an ex- 
posure, is therefore harmful; but ex- 
perience shows that a moderate en- 
largement — something like four or five 
times — ogives the best results. 

To make tbe best of the moments of 
good seeing, the observer customarily 
secures dozens of exposures on one 
plate — moving the telescope so that the 
successive images of the planet fall well 
clear of one another. Many of the 
images (m such a plate will be blurred, 
owing to had atmospheric conditions 
during the few seconds of exposure: 
but these can be ignored in favor of 
the few for which the conditions weie 
better, and the images sharper. 

The visual observer has here a great 
advantage, for the photographer is 
necessarily ‘’going it blind,” and tru-st- 
ing to good luck, while the trained eye 
can take advantage of single seconds of 
steadiness, as often as they occur. 
Nevertheless, the selected good ex- 
posures from a long series suffice to 
show a remarkable amount of detail, 
and record it permanently and im- 
partially. 

There is a remarkable difference, how- 
ever, in the nature of the detail on 
different bodies. This has long been 
known by direct visual observation. The 
hard, black-and-white details of the 
moon’s surface are more conspicuous 
and more contrasty than those upon 
Jupiter, and these, again, are much 
more prominent than most of the mark- 
ings on Mars, which, except for the 
polar caps, are weak half-tones, with 
little contrast, and much harder to see 
definitely. Photography, as might be ex- 
pected, tells the same story. Magnificent 
photographs of the moon, showing a 
wealth of detail, are easy to get (witlr a 
large telescope, of course). Under good 
seeing conditions, the surface markings 
o| ' Jupiter photograph strongly, and, 
with appropriate photographic treat- 
ment, display more contrast than to the 
eye directly. But Mars again is a more 
difficult object. The planet’s disk, even 
at best, is so small that the finest de- 


tails, such as can be seen visually at the 
steadiest moments, are lost in the grain 
of the plate. Less difficult markings are 
definitely recorded— as may be clearly 
proved by comparison of the good 
images secured on a single plate— but 
the effects of plate-grain and of bad see- 
ing smooth them out— very slightly in 
absolute amount, but enough to make 
it impossible to decide, from the photo- 
graphs. whether they are as sharp and 
clear-cut as some visual observers see 
them. 

B ut the photographs tell us other 
things which the eye fails to re- 
veal. With the aid of color filters, and 
of the gieat variety of plate-types now 
available, we can work with light of 
very different colors; and, indeed, with 
infra-red and ultra-violet rays which lie 
beyond the range of ordinary vision. 

Tried on the moon, this method tells 
us little that is new— though Professor 
Wood, many years ago, found certain 
spots on the surface which photograph- 
ed very dark in ultra-violet light, and 
in this alone, and showed that terrestrial 
rocks thinly stained with sulfur behaved 
in the same way. 

Mars, however, gives amazingly differ- 
ent pictures with light of different colors. 
With deep red light the large surface 
markings show strongly, with much 
more contrast than to the eye. With yel- 
low light the contrast is less, with green 
light the details become very faint and, 
with blue and violet light, the perma- 
nent markings are usually quite invisible. 
Diffuse and irregular markings, how- 
ever, appear in the blue photographs, 
but change from night to night — though 
the agreement of exposures taken on the 
same evening shows that they were 
really there at that time. 

The polar caps are an exception. They 
are well shown in the red and yellow, 
but are often larger and more con- 
spicuous in the blue. 

There can be no doubt about the 
main lines of interpretation of these 
facts. Permanent markings must belong 
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Seven examples of photographs all of the same face of Mars, taken at Lowell 
Observatory. Photographs taken in yellow light (yellow filter) reveal the main 
surface features of the planet, as in Nos. 1 and 2, taken respectively April 20 
and May 20, 1937. Ordinarily, however, those taken in blue light (blue filter) 
reveal only the polar disk: for example, No, 6, taken in 1926. This is because 
the waves of blue light, being shorter, do not penetrate atmospheric haze, 
just as on earth. However, on May 20 and 21 of the present year exceptional 
conditions existed on Mars, for even the blue short waves penetrated his at- 
mosphere almost as well as the longer yellow ones, thus making possible Nos. 
4 and 5, taken with blue filters. They clearly show the great dark area of Syrtis 
Major (see page 132). The reason for this exceptional condition is believed to 
have been an unusual clearing up of the Martian atmosphere. In the Publications 
A.S.P,, Slipher writes: “Our photographic record of the planet at Flagstail 
maintained for many years fails to reveal a change quite so remarkable.” 

Thus the blue-light photographs show three distinct states of Mars’ at- 
mosphere: Nos. 3 and 7, extensive cloudiness; No. 6, no cloudiness but great 
opacity; Nos. 4 and 5, the most transparent condition yet noted by astronomers. 


to the planet’s surface— as do also those 
which show slow seasonal changes, 
like the polar caps. Fugitive markings, 
which are a thousand miles across one 
day and gone the next, must arise in the 
planet’s atmosphere, and be similar to 
clouds or haze. Normal clouds, which 
are white, reflect light of aU colors about 
equally well, and should appear with 
yellow light. Such objects are occasion- 
ally observed on Mars; but most of the 
markings show only in the blue, and 
must be of the natuie of bluish haze. 
The extension of the polar caps on the 
blue photographs can be naturally ex- 
plained by haze surrounding the snow, 
the latter alone being observable with 
red light. 

But the disappearance of the surface 
markings on the blue photographs is 
less simple — there are two possibilities 
at least. One is that the actual colors of 
the reddish surface of the planet, and 
the greenish-gray markings on it, are 
such that, in red light, the first is much 
brighter than the second, while, in blue 
light, the red has lost most of its bright- 
ness and little contrast remains. The 
other is that the atmospheie of Mars, 
though transparent to red light and 
fairly so to yellow, is very thick and 
hazy to blue light, and hence obscures 
the surface details. 

N O definite decision between these 
alternatives has hitheito been possi- 
ble, But Dr. Slipher’s observations of the 
present year are conclusive. On May 20 
and 21, the Syrtis Major— one of the 
most prominent markings shown in the 
drawing on page 132— was near the cen- 
ter of the disk. Photographs made with 
blue light show it conspicuously, so 
that, as Dr. Slipher remarks, ‘'were one 
not aware of what spectral region was 
utilized in making the photographs, he 
might easily mistake them for ordinary 
yellow images of the planet.” On other 
blue photographs made on May 23 and 
24 the Syrtis is seen, though less dis- 
tinctly; hut on photographs taken on 
April 20, with the same telescope and 
color screen and with plates of the same 
emulsion, no recognizable trace of the 
Syrtis appears— while the usual hazy 
patches are conspicuous. Visual obser- 
vations, and photographs with yellow 
and red light, show that no notable 
change had occurred in the dark mark- 
ings themselves, and there is no room 
for doubt that, in the interval of a month, 
the atmosphere of Mars changed from 
its normal hlue-hazy state to unpre- 
cedented clearness. 

It may be concluded then, that, if we 
could see the unobscured surface of 
Mars, the markings upon it could easily 
he photographed at any time with blue 
light—though probably with less con- 
trast than in the yellow and red. The 
atmospheric haze, which is usually 
pierced only by yellow and red light, 


reminds one of the haze-piercing value 
of led photographs in terrestrial avia- 
tion. But the opacity of the Martian at- 
mosphere is greater than that of the 
earth's. Using the same spectral region, 
Slipher has photographed terrestrial 
landscapes ‘'through an air path equiva- 
lent to several times the earth’s homo- 
geneous atmosphere” (that is, the 
amount of air between us and the 
zenith). It is very unlikely that there is 
actually a much greater quantity of at- 
mosphere above a square mile on Mars 
than there is here. More probably, the 
Martian atmosphere is full of some 
sort of finely divided matter which is 
“capable of an amazing amount of 
scattering and absorption of the short 
wavelengths.” Wliat this stuff is we do 
not know; but we now know that at 
times most of it is cleared out of the 
Martian air. Slipher reports that, on 
previous occasions, the transparency for 
blue light has increased, though never 


in so striking a fashion as on this one. 

What this haze is — or, at least, what 
it may be — and how it gets cleared off 
at times, are problems which may well 
interest the physicists and physical 
chemists — to whom we may look hope- 
fully for a solution. 

Of the reality of the canals, there can 
be no doubt. The writer, for example, 
saw some of the strongest ones, which 
are shown on page 132, when on a visit 
to Flagstaff last May, despite a night of 
poor seeing. Conditions were not good 
enough to show whether they were fine 
narrow lines; but their faintness, com- 
pared with the typical drawing, was ob- 
vious. It may he hoped that these few 
words of explanation may show why the 
drawings afford nevertheless a more ap- 
propriate and useful method of record- 
ing the observed facts than a more 
“realistic”, though no more accurate, 
representation. — Jamestown, Rhode Is- 
land, July 1, 1937. 
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New Canal Replaces Old One that Goes Partly 
Through Mexico . . . Water for Two Rich Agri- 
cultural Valleys ... A Monumental Undertaking 



feet below sea level at its deepest. Two rich farming valleys lie within its area 


ORK on tlie All-American Canal 
is going foiward so rapidly that 
the great 80-mile ditcli and its 
appurtenant features will he ready to de- 
liver irrigation water to the Imperial 
Valley in southeastern California some 
time during the first half of 1938. The 
waterway is being dug across a normally 
desert region that once formed the wa- 
ter bed of the prehistoric northern ex- 
tension of the Gulf of California, as we 
know it today. Paradoxically, that far- 
flung section of the Gulf was transform- 
ed into a generally barren and arid 
region by the very river that is to he 
tapped to assure the continued agricul- 
tural productivity of soil that can be 
made amazingly fruitful by irrigation. 

To understand the reasons for the All- 
American Canal, one must have some 
knowledge of the physical conditions of 
the basin in which the Imperial Irriga- 
tion District is located, of how the terri- 
tory was transformed from an arm of the 
sea into a semi-tropical waste land, and, 
finally, made to blossom by man and to 
yield marketed crops having a current 
annual value of more than 50,000,000 
dollars. The Sal ton Basin in which the 
Imperial Valley lies is located partly in 
Mexico and partly in the United States. 
When it was the upper continuation of 
tlie Gulf of California, its water surface 
had an expanse of around 2000 square 
miles, and the northernmost reach of 
that body was nearly 150 miles above the 
present northernmost limits of the Gulf 
of California. 

P ROBABLY not less than 500 years 
ago, the Colorado Paver discharged 
into the ancient gulf in the vicinity of 
Tuma, Arizona, and therefore close to 
the existing international boundary. The 
river today discharges into the Gulf of 
California approximately 60 miles, by 
air line, farther southward. In the past, 
as now, the Colorado River dredged from 
its watershed annually an enormous 
quantity of soil and carried much of that 
material onward to its mouth where it 
gradually built a ceaselessly lengthen- 
ing and widening fan-shaped delta. Even 
now, there is deposited on the delta each 
year an average of 170,000,000 cubic 
yards of silt— that is, as much as all the 
earth that was dug in excavating the 
Panama Canal. The apex of that delta 
is near T tuna, and widens out as its axis 
extends southward. That delta has a 
somewhat arched surface; and more or 
less upon that crest, like a drunken per- 
son, the river has staggered in its flood 
stages and frequently changed its course 
to a pronounced degree within the mem- 
ory of tlie white man on this continent. 
This is understandable because the soil 
of the delta is soft, while the river is 
violent when in flood. 

W^hen in one of its recur-rent capricious 
moods, the Colorado started building an 
arm of its delta directly outward from 


what was then the eastern shore of the 
gulf, and the river progressively extend- 
ed that barrier until the opposite shore 
was reached — thus bisecting the gulf and 
isolating its northern area so as to create 
a vast land-locked lake. The strong sun- 
shine characteristic of the region and 
very scanty annual rainfall led in time 
to the evaporation of most of the water 
in the basin, leaving in the end only the 
water that has been variously known 
since the close of the 18th Century as the 
Salton Sea or Salton Sink, which occu- 
pies the deepest part of the basin, in 
California. It is said that the lowest point 
in the bed of that body of water is 320 
feet below the normal level of the Pacific 
Ocean. 

Furtlietmore, the bed of the Colorado 
River is about 100 feet above sea level 
at the northern limits of the delta. There- 
fore, flood water overflowing the western 
bank of the delta has a descending slope 
of about 400 feet down which to rush 
toward the Salton Sink. According to 
Indian tradition, the Colorado has in- 
vaded and even filled the Sink on numer- 
ous occasioi^ Sipce’ 1900, the river has 
roptured its hanks and entered the basiii 


several times — the flow once continuing 
for well-nigh a year. At that time, the 
excess flood water cut a path 1000 feet 
wide and as much as 80 feet deep as it 
surged onward to the Salton Sink and 
raised the level of that body of water 
nearly 73 feet. 

This peril has been an ever-present 
one since water was first deliberately let 
into the Imperial Valley early in 1901, 
primarily to irrigate the fertile hut arid 
soil of that part of southeastern Califor- 
nia. In the meanwhile, communities have 
developed upon the American area 
where now there is an aggregate of about 

75.000 inhabitants; and of the total of 

586.000 acres in the Imperial Irrigation 
District that are susceptible of cultiva- 
tion, something more than 450,000 acres 
are actually being farmed. The Ameri- 
can expanse of tlie entire basin, includ- 
ing the Coachella Valley and two 
potentially productive mesas, embraces 
close to 1,000,000 acres of land that 
can he irrigated, by gravity or pumpage, 
and made to yield rich returns under 
skillful handling. The growing season 
is virtually the entire year. 

Sinpp 1901, about 200,000 acres in the 





All-American Canal 


By R. G. SKERRETT 


Mexican part of the basin have been 
made productive by water from the old 
canal originally constructed to serve 
American farmers. To save money and 
to dodge obstacles reared by nature on 
American soil near the river, the first 
intake was dug in California a mile and 
a half above the international boundary, 
and from that point the canal was run 
southward and parallel with the Colo- 
rado until it soon met the old and dry 
channel of the Alamo River 
—one of the former courses 
by which the Colorado pen- 
etrated the basin. The use 
of the old water-bed obvia- 
ted much expensive exca- 
vating but it led the canal by 
a devious path, 50 miles 
long, tlrrough Mexican ter- 
ritory before re-entering the 
United States. Not only 

that, but the promoters had 
to agree to give Mexican 
farmers in the region tra- 
versed half of the water 
whenever they desired it. In 
the beginning this did not 
cause friction, but the de- 
velopment of agriculture in 
the Mexican section of the 
delta entailed the with- 

drawal of increasing vol- 
umes of water, and this 
hampered and even imperil- 
ed the American farmers when the river 
was low. 

The flow of the Colorado at the canal 
intakes— there are now three— ranges 
from an average maximum of 200,000 
second-feet to a minimum flow of 

3000 second-feet at ordinary low stages. 

At times, the minimum flow has been 
a great deal less, and the maximum re- 
corded flood has been of much larger 
volume than that just mentioned. The 
diminished water reaching the farms in 
the Imperial Irrigation District has on 
occasions imposed crop losses amounting 
to more than 5,000,000 dollars in the 
course of a single year. This situation 
explains some of the reasons for the 
construction of the All-American Canal, 
which is designed to deliver to south- 
eastern California much more water 
than now can reach that area by way of 
tlie Imperial Canal; and the new canal 
is also counted upon to supply the 
neighboring Yuma Project with enough 
water to irrigate some tens of thousands 
of additional acres there. Not only will 


the canal be able to distribute a vitaliz- 
ing flood of ample capacity to an im- 
mense agricultural area, adjacent to the 
lower basin of the Colorado River, but 
the water will be better suited to help the 
farmer than heretofore. That is to say, 
the Boulder Dam, the Parker Dam of 
the Colorado River Aqueduct, and the 
enormous desilting plant at the Imperial 
Dam will conjointly remove from the 
river water all but 20 percent of the 



Section of the new canal where it passes through barren 
desert. In the circle, the two men serve as a size-comparison 


sill that has been entering the Imperial 
Canal. The silt has clogged laterals and 
irrigating ditches and called for dredg- 
ing which in recent years has necessitat- 
ed an outlay of about 1,500,000 dollars 
annually. The intrusive silt, moreover, 
has overflowed on to nearby lands where 
it has damaged crops and impaired the 
agricultural value of the soil. 

The three outstanding features of the 
All-American Canal Project are the 
diversion dam across the Colorado by 
which the river water will be impounded 
and directed into the headworks on the 
California side of the river; the im- 
mense desilting plant which will re- 
move 70 percent of the solid matter in 
suspension in the water; and the canal, 
itself, which will have an initial length 
of 80 miles and deliver most of its water 
to the lands lying within the well-known 
Imperial Irrigation District, located to 
the east and south of the Salton Sink. 
Later on, the canal will deliver water 
to the Coachella Branch Canal. It will 
from the start supply the Yuma Project 


with 2000 second-feet of water. 
The Coachella Branch Canal, 
which will be 130 miles long, 
will draw, in time, 2300 second- 
feet of water from the main 
canal now under construction. 
The main canal, where widest 
throughout that part of it that 
connects with the headworks at the river, 
has sloping sides that assure a channel 
width of 160 feet at the bottom of the 
waterway and a water surface width of 
232 feet when the water in the canal 
has a depth of 21 feet. 

The canal, at the depth mentioned, 
will be capable of receiving and passing 
onward 15,000 cubic feet of water every 
second — five times the average volume 
of water flowing in the Colorado past 
Yuma at the minimum low-water stage. 
This flow can be maintained because 
of the capacity of Lake Mead and 
the regulatory facilities at 
Boulder Dam. The cross-sec- 
tion of the All-American 
Canal will be reduced in 
area as that waterway 
lengthens and gradually ap- 
proaches its westernmost 
end in the vicinity of Signal 
Mountain, close to the inter- 
national boundary and the 
far side of the Salton Basin. 

The intake of the canal 
now building is about 15 
miles upstream from Yuma 
and five miles above the 
Laguna Dam that diverts 
water to the Yuma Project, 
From the Imperial Dam 
southward to a short way 
below the Laguna Dam, the 
canal route follows closely 
the Colorado, and then turns 
westward and southward un- 
til it again nears the river at 
Pilot Knob, where it takes up its long 
run westward, generally paralleling the 
international boundary a little to the 
northward of that line. At Siphon Drop, 
on the Reservation division of the Yuma 
Project, the All-American Canal de- 
livers water to the Yttrna Canal. 'West oi 
Pilot Knob, the new canal crosses a 
sand-hill region for 101/2 miles— the 
obstructing area that caused the build- 
ers of the old Imperial Canal to keep 
to the eastward and to go south into 
Mexico. 

I N crossing the sand-hill area, broad 
cuts have been dug right through 
some of the hills to a depth of as much as 
115 feet. The canal section through 
these hills will not he lined, although 
the flanks are being compacted; but 
measures are to be taken to check the 
blowing of sand into the canal. These 
measures may take various forms, such 
as vegetation grown on each side of 
the canal in a wide zone and irrigated 
from the canal; the spraying of the sand 
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Probably the most spectacular fea- 
ture of the lieadworks is the immense 
desilting plant consisting of six settling 
basins, arranged in pairs, -with each 
basin 269 feet wide and 769 feet long. 
The silt-carrying water will be handled 
by 72 Door thickeners, having a spread 
of 125 feet each, which, by rotating 
slowly, will concentrate the suspended 
solid matter and cause it to sink. The 
plant will be counted upon to remove 
daily fiom the water from 50,000 to 
70,000 tons of the suspended solids. The 
precipitated silt will then be sluiced 
away into the river below the dam. The 
desilted water after this treatment will 
be discharged into suitable channel- 
ways, connecting with the canal, that 
permit of complete flow regulation. 

The total estimated cost of the pres- 
ent main canal and its appurtenant 
leatures is 38,500,000 dollars. The 
Government is to be leimhursed by the 
Imperial Inigation District within a 
period of 40 years. The Government is 
well secured because the present value 
of the cultivated lands in the district is 
said to be 100,000,000 dollars, while the 
value of the crops shipped from the 
district is now steadily mounting and 
probably exceeds 50,000,000 dollars an- 
with crude oil; or the covering of the provided in time for the generation of nually. The principal crops are alfalfa, 

light sand of the neighboring dunes hydro-electric energy ranging at the cantaloupes, barley, milo maize, and 

with coarse material excavated from the several points from 6200 to 24,000 kilo- small fruits; but many other products 

canal prism and too heavy to be dis- volt-amperes. These stations will lie are being raised and will be grown in 

turbed by the winds. westward of the sand hills and within large quantities as soon as a sufficiency 

The entire undertaking will involve a stretch of 25% miles. The power will of irrigating water is assured. Each sea- 

the excavation of approximately 65,000,- be put to a variety of services. son approximately 30,000 carloads of 

000 cubic yards of material, of which The Imperial Dam, by which the river cantaloupes and lettuce are sent to re- 

not more than 4 percent will be rock, water is to be diverted in the first place, mote markets. The average annual crop 

The vast bulk of the digging has been is a concrete stimcture, now building, yields of alfalfa are from seven to ten 

done with gigantic power shovels and that will have a total length of about tons per acre — that is, a ton to a cut- 

draglines, having bucket capacities of 2990 feet, exclusive of the ruck-fill dike, ting ; and an acre will produce 96 crates 

from 12 to 16 cubic yards. Bulldozers about 470 feet long, at the Arizona end of cantaloupes. No wonder the Imperial 

or plows of unusual power, and also of the barrier. The central part of the Valley is looked upon as an amazing re- 
large scrapers, have battled with the dam will serve as an over-flow weir, gion, especially when its present fruit- 

broken soil in smootliing it and dis- which is to have a length of 1200 feet fulness is contrasted with its arid bar- 

tributing it to subscribe to the specified and a maximum height of 31 feet. This renness less than four decades ago. 

forms and surfaces. In short, all this weir section is of the hollow concrete The construction of the All-American 
work has gone forward on an unprece- “floating” type, resting on a silt or sand Canal is under the direction of the 

dented scale, and tremendous volumes foundation, and is to be partly filled United States Bureau of Reclamation; 

of material have been thus disposed of with saud and gravel to give it the added and when the undertaking is finished, 

in digging the canal, in modeling its deadweight necessary to assure its it will mark the completion of the third 

floor and slopes, and in rearing the stability when resisting the thrust of the and last of the main features of the 

- flanking berms that are further bub water arrested by it. Boulder Canyon Project, 

warks against drifting sand. 
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In some sections, it was pos- 
sible to do the necessary 
excavating for the canal 
with mule-drawn scoops. 
However, three tractors are 
shown assisting at this spot 


Sand and gravel in the 
hotter desert sections 
called for the use of 
draglines operated by 
powerful engines. Here, 
the problem of drifting 
sands is a big factor 





P RIMARILY, the new canal on 
American soil will feed into the ex- 
isting branch canals and laterals that 
have in the past obtained their water 
from the old Imperial Canal. But the 
present system trill he extended and 
eventually other branches will be dug 
to distribute the water to areas not yet 
farmed but susceptible of irrigation 
either by gravity or pumpage. 

None of the water flowing through 
the AH-American Canal is intended for 
use in Mexico. At necessary points along 
the canal there are drops of 24^ 2^ 





UMBER 


Pre-Certified 



By MARY BRANDEL HOPKINS 


T he seemingly incredible feat of de- 
termining the grade and value of 
lumber which will be yielded by 
trees still standing in the forest has been 
achieved. In the future, if pruning is 
practiced scientifically, the extent of 
knots — the cause of irregularities in 
'lumber— will be known definitely, and 
foresters will be able to “certify” in ad- 
unce of cutting the grade of lumber to 
be obtained. 

This ability to peer behind the veil of 
uncertainty is afforded the lumber in- 
dustry by the United States Forest Prod- 
ucts Laboratory at Madison, Wisconsin. 

To the lumberman the beauty of low- 
branching evei greens framing a spacious 
lawn is only skin deep. When he gazes 
skyward 60 feet along the symmetrical 



Above arc typical unpnined forest 
trees, the future knots waiting to 
be enveloped in wood. The picture 
below shows how this takes place, 
to the detriment of clear lumber 


trunk of a veteran white pine before en- 
countering the first branch and says, 
“That tree is a beauty,” be is speaking 
frankly in terms of lumber grades. He 
is looking under the skin. He is visualiz- 
ing beneath the baik a sheath of “clear” 
or knot-free wood (incteasingly hard to 
find ) , thickest at the tree base and gradu- 
ally diminishing in thickness to a point 
about 15 feet below the green crown, 
wheie stubs of former branches show 
thiough the bark. He visions a second 
zone, inside the clear wood, character- 
ized by “loose” black knots from dead 
branches, and still farther within he sees 
a core of "tight” knots remaining from 
branches that functioned when the tree 
was young, perhaps 350 years ago. His 
study leveals that the three and a half 
century old pine spent the fiist 100 years 
of its life — the period characterized by 
the dead and living branch zones— mere- 
ly getting ready to produce the clear 
wood, whose growth consumed the next 
250 years. 

M other Nature’s method of produc- 
ing knot-fiee or clear wood is ex- 
ceedingly slow. This has meant in the 
past that knutless wood was formed only 
in the outer layers of the branch-free 
lower part of tree trunks, and that from 
200 to 500 years have been required to 
grow the clear lumber, cut principally 
from virgin growth timber, which is 
turned out of American sawmills today. 

Man can not wait two to five centuries 
to renew the supply. He is impatient now 
to produce in second-growth forests, but 
in much less time, the same quality of 
timber found in the virgin forest. Yet 
by clearing, he has so changed forest con- 
ditions that future growth of knotless 
wood will be delayed a long time, be- 


knot” 01 coie develops most extensively. 

Then, thiough a piocess of disintegra- 
tion and decay frequently stretching out 
to exceed the lifetime of a man, the dead 
branches gradually weaken. Unable 
lunger to bear their own weight, they 
drop to the ground, leaving irregular 
stubs that often cling to the trunk for 
50 to 100 years betoie they are enveloped 
by new growth layers, much as a fence 
post is enveloped by layers of drifting 
sand. Later, when the trees are cut for 
lumber, these persistent liranclies ap- 
pear as knots and cause serious degrade. 

Only by pruning is it possible arti- 
ficially to reduce the time that elapses 
during the formation of the knotty zones, 
and consequently their extent. The 
wound surface should he smooth and the 
cut made close to the trunk without tear- 
ing the bark. 



Above is a sample of forest that 
has been pruned, and below is the 
kind of lumber that later results. 
As the years go on the new growth, 
all clear, will increase in width 



cause of the tendency for trees in more 
open places to assume the habits and ap- 
pearance of widespreadftig, low-branch- 
ing lawn trees, which contain only very 
knotty lumber. 

In the virgin forest, side branches are 
removed through a snail’s pace process 
called natural pruning— the result of 
gradual dying because of the exclusion 
of sunlight. With most of our native 
species that grow in fully stocked stands, 
the side branches are soon killed because 
they cannot endure shade. It is in trees 
in understocked areas, which do not re- 
ceive shade on all sides and therefore 
retain indefinitely their green branches 


Radium- 

NATURE’S Oddest Child 


(In Four Parts — Part Three) 

T he discovery of radium and the 
phenomenon of radio-activity turn- 
ed the course of history for 20th 
Century physics. With its discovery 
came the knowledge that the atoms of 
certain heavy elements were not per- 
manently stable but broke up with ex- 
plosive violence. The inner structure of 
the atom, which had defied the mind 
of man since the days of the atomists 
in ancient Greece, the discovery of 
isotopic elements— elements identical in 
their physical and chemical make-up 
but differing in their atomic weights— 
these, and many other secrets of matter 
were solved by the discovery of radium. 

Men were excited about 
the possibilities of this new 
substance. The eneigy that 
it gave off was staggering to 
the imagination. It was 
natural that the question 
should arise as to how this 
energy could be harnessed 
and put to work. Flannery 
and the others thrilled with 
the possibilities. Were not 
such eminent physicists as 
Sir Ernest Rutherford writ- 
ing essays on harnessing the 
energy of radium and its 
future as a source of pow- 
er? All of them realized 
that what was needed was 
a catalyser that would 
speed up the rate of disin- 
tegration of radium so that, 
instead of dissipating half 
of its energy in 1690 years, 
its power could be drawn 
off to turn a dynamo or push 
a piston in an instant. It 
may appear now that they 
were anticipating and were 
far ahead of their times. 

To conclude our story of American 
efforts to gain a foothold in the radium 
market, we must shift our scene again 
— this time to a sweltering jungle near 
Elizabethville, in the Belgian Congo. 
The year is 1919. Dr. Jan Schoep and 
his expedition of Dutch scientists are 
laboriously making their way through 
the wilderness. Suddenly a painful 
scream that is undoubtedly human 
rings out through the jungle. In a few 
minutes the party came upon a lion 
mauling a native boy. The lion was shot 


Fruitless Early Expectations of Vast Power from ! 
Radium Atoms . . . Namombo Startled the WMte | 
Men . . . Canada’s Notable Contribution to Healing ! 


By JOHN A, MALONEY 

The Museum of Science and Industry, Chicago 


and Dr. Schoep found that the boy’s 
leg was broken and his whole body was 
horribly scratched. While Schoep set 
the leg, a runner was sent hack to the 
nearest village to locate the boy’s peo- 
ple. 

His father arrived on the scene and 



All illustrations Absodaleil Screen News, for Eldwailo Gold Mine^, Canada 

The first evaporation of barium radium liquor in the Curie 
process for separating radium from barium, at the Eldorado 
refinery. The starting liquor is about 500,000 parts barium 
to one of radium. Over 23 evaporation processes are required 
before the final salts, with 90 percent radium, are secured 


escorted the party hack to the village. 
Dr. Schoep recognized the father as 
Namombo, a powerful tribal chieftain 
in that vicinity. The chief thanked the 
doctor and his party and offered them 
gifts. When these formalities were com- 
pleted, Namombo startled and horrified 
the white men by ordering his assistants 
to remove the bandages and splints 
from the boy, and to encase his leg in 
mud, plastering the open wounds with 
thick, oozy poultices. To men who were 
trained in modern methods of healing. 


such a piocedure could be only an in- 
vitation to hordes of bacteria and a 1 
quick case of infection. They vainly 
protested against this savage treatment. ■ 
But Namombo asked them to wait for 
a few days and see the results. In three 
days the mud casing was removed and. 

to the astonishment ol i 
Schoep’s party, the boy’s | 
wounds were practically j 
healed. | 

A fter finishing theii trip { 

^ the party returned to 
Europe and Di. Schoep pre- 
sented the strange tale of an | 
African mud-pack to the ; 
Royal Scientific Society of [ 
Biussels. An expedition was ; 
sent to the Congo to trade 
rifles and other commodi- 
ties for samples of the mud. J 
It did not take long after 
that to discover by chemical 
analysis that the mud which 
was being used by African ^ 
natives to cure flesh wounds 
was also the richest radium- 
bearing deposit of pitch- 
blende in the world. This 
discovery came just at the 
time when the radium in- 
dustry in the United States 
was getting on its feet. But 
the enormous deposits in 
the Congo made it possible 
to cut the price of a gram of radium 
almost in half, and the American efforts 
at production ceased almost overnight- 
Up to the time of the discovery of 
radium in the Congo, Flannery’s organ- 
ization had produced more than half of 
the world’s stock of refined radium— 
a feat that is all the more remarkable | 
when we remember that carnotite, un-- 
like pitchblende, occurs as a binder be- 
tween the grains of sand and involves 
the extraction of tons of worthless rock. 
To secure 1000 pounds of radium 
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chloride that may contain a gram of 
radium, it was necessary for these men 
to treat 500 tons of milling ore with 
300 tons of chemical, to use the 
power of 1000 tons ot coal and to 
use more than 1000 tons oi dis- 
tilled water and the lahor of 150 
men for six months. 

The exploitation of the pitch- 
blende deposits of the Belgian 
Congo has been in the hands 
of a group known as the Union 
Miniere du Haut Katanga, This 
organization has held practical- 
ly a world monopoly on radium 
production (with some produc- 
tion in Czecho-Slovakia ) since the 
cessation of operations in the United 
States. In a United States Depart- 
ment of Commerce bulletin written by 
Frank L. Hess and published on Decem- 
ber 14, 1931, we find the following: 
"Particulars regarding the Belgian 
Congo deposits, owned by the Union 
Miniere du Haut Katanga, are still 
heavily veiled in secrecy, and no word 
of reserves, or tenor of ore, is allowed 
to reach the public.” Governmental fig- 
uies for shipment.s (jI minerals from 
Belgian Congo include 944 metric tons 
of uranium ore in 1928 and 1296 metiic 
tons in 1930. Sales of radium a.s given 
in the companyls annual reports have 
been as follows: 


Year 

Grams 

1923 , , . , 

20 

1924 .... 

22 

1925 .... 

20 

1926 .... 

.... 20 

1927 .... 

... 26 

1928 . . 

42 

1929 .... 

60 

1930 .... 

60 


T hat tlm section of wild country 
aioiind Great Bear Lake, on the 
Arctic Circle, is rich in mineral deposits, 
has been known to prospectors for at 
least 20 years. With the advent of the 
airplane as a tool of the prospector, the 
desire to devote closer attention to this 
region has grown by leaps and bounds. 
There is little reason to believe, how- 
ever, that there will be a general exodus 
to this district simply because of the 
encouraging reports that liave come in 
regarding rich deposits of silver, copper, 
and pitchblende. The trek across the 
United States in the days of ’49 was a 
gay excursion in comparison with a trip 
to Great Bear Lake. The ice in the river 
and small hay breaks up sufficiently by 
July 1st to permit navigation, hut the 
main body of the lake cannot he navi- 
gated until after July 15th. Night frosts 
set in again about August 15th, and by 
the end of September winter has assert- 
ed itself to such a degree that navigation 
is again an impossibility. 

The end of this rainbow, with its pot 
of radium instead of gold, offers slightly 


In this 114-inch vessel the radium 
from 20 tons of ore approaches fi- 
nal concentration stage. The final 
work is done by a physicist, who 
is protected by rubber gloves and 
lead shield. At left is a lead car- 
tridge in which tiny tubes of ra- 
dium are shipped. Total world’s pro- 
duction of radium to date is 214 
pounds, worth 22,500,000 dollars 

mure encouragement to the prospector 
who comes by the air route. Aircraft 
on skis can usually operate from 
waterways fium December until early 
April. On Great Bear Lake itself pon- 
toons must replace the skis from the 
break-up of the ice in July until the 
freeze-up in September. Darkness, at 
this gateway to the land of the midnight 
sun, seriously hampers winter flying. 

Taking it for granted that even these 
conditions will not deter those rich 
enough in the world’s goods from 



during the final stages of the Curie 
fractional crystallization processes 
in the Eldorado refinery at Port 
Hope, Canada. In this flask is one 
gram of radium valued at 30,000 
dollars. Radium is seldom reduced 
to metallic form: it oxidizes. It 
is left as a salt — usually sulfate 


equipping themselves for travel by air, 
the Canadian government takes occasion 
to mingle a few words of friendly ad- 
vice with those of welcome. Read 
this, from a recent bulletin describ- 
ing the region and issued by the 
Geological Survey of Canada: 
"Parties entering should not de- 
pend in getting supplies of any 
kind at Great Bear Lake. Na- 
tives or dogs are probably not 
procurable at the lake. The 
trading posts carry limited sup- 
plies but cannot meet large, 
unusual demands. In March 
temperatures below 50 degrees 
and stormy weather are probable.” 
In a subsequent report we are 
told that some timber is found but 
it is nowhere of much size, and that 
there is just about enough of it avail- 
able for initial mining operations and 
the building of cabins. Game is scarce, 
fish plentiful, and flies are a plague. 
Surely this is not a region that would 
appeal to the tenderfoot. 

T he airplane has played an important 
part in the discoveiy of radium in the 
Great Bear Lake region of Canada. The 
conservative element of the mining pro- 
fession has ahvays scoffed al the idea 
that riches were to be found far up in 
this wild country— "the great beyond,” 
as it is affectionately lefened to in 
milling circles. Strange characteristics 
ol geology and archeology have been 
brought to light when the aerial loute 
has been substituted for the beaten 
path. The explanation is simple. From 
the vantage point of an aii plane, watch 
a farmer, on a brisk autumn morning as 
the sun strikes the frost of the fields and 
tuins it into sparkling dew-drops. The 
farmer’s footprints as he crosses the 
fields are plainly visible, although from 
the ground they could scarcely he dis- 
tinguished. Just so have the achieve- 
ments of the departments of public 
works of the ancients as well as nature’s 
geologic heavings escaped the searching 
eyes of the archeologist and the pros- 
pector until they took to the air. Then 
they are revealed as if by magic. [See 
“Archeology from the Air,” by Stanley 
Casson, Scientific American, Septem- 
ber, 1936, pages 130-132.-Ed.] The 
prospector has not been slow to adopt 
the airplane as an aid in detecting strata 
which reveal in striking clarity veins of 
material which can he charted and 
marked for further and closer scrutiny, 
Thus it was that Gilbert La Bine, a 
Canadian raining engineer, and Leigh 
Brintell, chief of the Western Canada 
Airways, in the summer of 1929, flew 
over the Great Bear Lake region, hunt- 
ing in this ship of the neotechnic age 
for outcrops and formations that were 
evolved by nature long, very long, be- 
fore even the paleotechnic age began. 
Their first reward came in the discovery 





Filtering purified radium bromide at 
the Eldorado refinery before start- 
ing the evaporation of the barium 
content. The uranium, silver, 
manganese, and other by-product 
materials arc separated during the 
earlier stages of the recovery 

of iron and quartz, revealed by a rusty 
stain 200 feet wide. Closer inspection 
revealed copper, silver, and cobalt de- 
posits, some of tlie copper occurring in 
mass boulders CO tons in weight. Hav- 
ing glimpsed this storehouse of uatuie's 
treasures, they' returned to civilization, 
where La Bine immediately prepared for 
a return trip. Despite the fact that it 
was the month of February, he flew to 
Great Bear Lake and, after four months. 


the Far North nature dues not provide 
landing fields and it is not an easy feat 
to judge one s distance. Tire plane had 
crashed and the pilot drowned — all due 
to a few feet. 

So rich (90 milligrams per ton) were 
the radio-active ores which La Bine 
brought back to civilization from this 
second trip that it would even be profit- 
able to transport the ore by airplane 
freight 1000 miles to the end of steel at 
Waterways, Alberta, aird pay the $1.30 
per pound charged for air freight, fia- 
diimi history again runs in parallels, for 
it will be recalled that the Congo ore 
was transported to Belgium for refining, 
although in this case it was brought by 
steamer at a rather low freight rate. 
Eldorado Gold Mines Ltd. sank a shaft 
into the Great Bear Lake vein and built 
a mill for crushing and concentrating 
the ore at the site of the mine. The mine 
and the mill are electrically operated 
and 100 men produce 75 tons of ore 
daily. Three thousand miles away, at 
Port Hope on Lake Ontai io, tire refinery 
was erected and is in operation. No se- 
crecy surrounds the activities, and in- 
formation is readily and courteously 
given by the mine operators. The Cana- 
dian Bureau of Mines conquered the 
ore treating problem and Dr. Marcel 
Pochon. a noted French scientist, who 
itegan his radium career in the Curie 
laboratories, took charge of the pro- 
cessing and adapted to large scale pro- 
duction the methods originally worked 
out by Madame Curie. In Canada ra- 
dium has achieved the status of an 


industry, and at the present time the 
refinery eapaerty is being tripled. 

Silver is also produced from the vein 
in the Sub-Arctic and this goes directly 
iirto a smelter. The pitchblende is ship, 
ped in neat, small bags, and the baas 
tliemselves are burned at the refinery 
and treated as radium-bearing ashes 
Strictly speaking, no pure radiuirr— that 
is, metallic radium— is produced. In 
fact, there is practically none in ex- 
istence. Piadium bromide, the final 
product at Port Hope, is about 90 per- 
cent ladium, looks like common salt and 
is sealed in glass tubes about the thick- 
ness of a matcli. Fiom Port Hope the 
radium goes to the National Research 
Council at Ottawa, where its official 
strength label is affixed, and then usually 
to Great Britain where it is changed 
to a sulfate and sealed in needles, 
plaques, or bombs. 

The medical world has watched with 
keen interest tlie development of the 
radium industry in Canada during the 
past few years. Because the Canadians 
could obtain no aid from foreign ra- 
dium interests, they were forced to solve 
the intricate chemical piolrlems them- 
selves. Tliey have succeeded admirably 
—so much so that Dr. G. E. Richards, 
internationally known radiologist, said 
recently that he considered this Cana- 
dian achieverrreirt in making radium 
more plentiful and cutting the cost in 
half “the greatest contiibrrtion to the 
treatment of cancer in the lifetime of 
anyone now living.” 

(To bo concluded) 





discovered the radium-hearing pitch- 
blende deposits and named the srte La 
Bine Point. 


G reat bear lake is about as 

large as Lake Ontario and is but 
one of the frontier spots in the Canadian 
Northwest Territories which consist of 
over 3,000,000 square miles of wild coun- 
try. The rugged fastness of the whole re- 
gion is broken only by stations of the 
Hudson Bay Company, the Canadian 
Northwest Mouirted Police, missions 
where the priest may be able to put in 
an appearance but once in the year, 
and by the cabins of trappers and for- 
esters. Transportation, such as there 
is, consists mainly of horses and canoes 
in summer and dog-sleds and snow- 
shoes in winter. The dogs ' are part 
wolf, and tales that make the blood run 
cold have been told of their ferocity 
when the awful grind of toil fails to 
keep their semi-savage brains dormant 
and docile. The airplane, a godsend in 
one sense, is a hazard in another. La 
Bine and his party found the wreckage 
of another prospector’s plane on the 
shore of Hunter Bay. It was easy to re- 
construct what had happened. That pros- 


The scene of Giftert La Bine’s pitchblende discovery where, during the last 
SIX years, a modern mill, and electrified mine plant haVe been built on the 








W HAT is reputed to be the first drive-in bank in the world has re- 
cently been opened at Vernon, a suburb of Los Angeles, Cali- 
fornia. When he wants to do business at this bank, the motorist need 
nut search for a parking place for his car; he merely drives into the 
bank building and transacts his business without even moving from 
his seat. Convenience for patrons is coupled with safety by bullet- 
proof glass and an automatic gateway, shown below. 


irirzaofl Pliotos 

Above; The motorist places his 
pass-book in a rotary container 
which is actuated by the teller. 
Right: Floor plan of the auto- 
bank, showing driveways and 
parking space in the building 


Above: Interior of the bank tell- 
er’s cage, showing the means by 
which he operates the rotary 
container in which are deposited 
pass-books, checks, and so on. 
The window is bullet-proof and 
outsiders cannot gain access to 
the cage through the container 


kUro ENTRANCE- 




Below: The electrically operated 
gateway closed after a car has 
entered the bank. It is auto- 
matically operated by the ap- 
proach of another automobile 


Below: A motorist concluding 
a transaction at the tellet’s win- 
dow, and another car entering 
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T oday in scores of research labora- 
tories over the laird the complexion 
of the air-conditioning industry is 
undergoing fundamental changes that 
will alter the public conception of this 
art and launch it into new fields of pub- 
lic service or direct it up avenues that 
were unthought of a few short years ago. 

Working with known facts developed 
over the past decade, engineers and sci- 
entists see the industry on the threshold 
of developments likely to have a pro- 
found efiect on sociological, public 
health, and medical problems. In short, 
air conditioning is begin- 
ning to broaden its own base 
and become a powerful fac- 
tor for the general good in- 
stead of an expensive luxury 
for the comparatively few. 

Let us, for the moment, 
dismiss the familiar exam- 
ples of present-day air con- 
ditioning as experienced in 
the department store, your 
favorite restaurant or movie 
theater, and the scores of 
other places where air con- 
ditioning lias become almost 
commonplace. The future in 
such fields is already well 
mapped out. 

The more fascinating as- 
pect of air conditioning lies, 
not so much in a speculation 
of its more accepted appli- 
cations, which will take 
place more or less as a mat- 
ter of course, but in exam- 
ining the miderlying trends 
that are taking definite 
shape in the research labo- 
ratory out of which entirely 
new applications may be 
born. The field that is being given most 
consideration today by scientists who are 
looking ahead a decade or more, is the 
medical field. Air conditioning, they be- 
lieve, is on the threshold of a major ad- 
vance in the treatment of the sick wliich 
is destined to develop into an important 
tool of the medical profession. 

B ound up in this subject, a new 
phase of air conditioning is appear- 
ing— air sanitation. In the iiot-so-dis- 
tant future, air conditioniug will con- 
tribute importantly to hygiene, and 
promises to assume a significance sec- 
ond only to that of food and water, Thus, 
intensive work is going on to find out 
what beneficial effects air eonditfoning 
will have on health and how it can be 
used in the treatment of disease. . 


of Air Conditioning 


That it has already found a place in 
certain phases of fever therapy was at- 
tested to at a recent gathering of dis- 
tinguished physicians who met in New 
York to discuss the advantages of the 
so called “fever box,” in which air con- 
ditioning has been found to be the most 
reliable and safest method for artificially 
raising body temperatures with complete 
protection against burns. 

Followina: the work of the distin- 



Two doctors and a medical student observe their physiological 
reactions to atmospheres of high temperature and humidity. 
Body temperature and rate of respiration and metabolism 
are electrically recorded also by observers outside the room 


guished research scientist, Charles F. 
Kettering, in the development of fever- 
box equipment, the American Society of 
Heating and Ventilating Engineers an- 
nounced at its last annual convention 
that its Research Laboratory in Pitts- 
burgh had worked out tire design of an 
air-conditioned fever box and gave a 
resume of the results accomplished with 
it during the course of a long investiga- 
tion, undertaken in co-operation with 
physicians of St. Francis Hospital in 
Pittsburgh. 

Drawing upon the data collected over 
a period of years— relating to the physi- 
ological effects of high temperatures and 
humidities on the human body — equip- 
ment was developed with which it is 
now possible to subject patients to tem- 
peratures from 105 to 110 degrees, 


Fahrenheit, in a saturated atmosphere. 

It has recently been re-discovered that 
certain diseases, notably syphilis and 
gonorrhea, react favorably to elevated 
body temperature. Extraordinarily in- 
teresting results followed the develop- 
ment and use of the air-conditioned 
fever box in the Pittsburgh tests, in- ' 
dicating that air conditioning will play'^ 
an increasingly important part in fever 
therapy toward the treatment and cure 
of the so-called social dis- 
eases, .. 

Speaking as head of a - 
group of researchers en- 
gaged in studying other or- 
ganic effects of air condi- 
tioning on humans, Walter I 
L, Fleishcr, consulting en- | 
gineer of New York, says > 
that recent studies of air i 
condilioniirg for the benefit I 
Ilf tire abnormal are leading 1 
to better understanding oi i 
adapting air conditioning to 
the needs of the normal per- 
son. This is leading to the 
exploration of new avenues 
of research relating to the 
greater field of general hu- 
man comfort. 

“rpHE immense possibili-^ 
J- ties on the medical side ' j 
of the picture today are 
hardly realized, even by 
their most ardent support- 
ers,” says Mr. Fleishe£t^ 
“Consider what can be ac- * 
complished— indeed, what 
is being accomplished— by 
the co-operative approach of two great 
professions (the engineer and the phy- 
sician) to national problems of health 
protection. Research is now going on 
which may uncover the causes or rea- 
sons for the curative quality of the air 
in tubercular centers, such as Arizona, 
and enable us to duplicate this air in 
air-conditioned sanitariums in the East. 
The effect of high temperature and high 
humidity air on the insane, instead of 
the commonly used high-temperature 
water baths, is another field which holds| 
much promise. Hospitals today are tak- 
ing a greater interest in air conditioning® 
than at any time in the past. Much con/ 
structive progress is now being made in 
practical researches for determining the 
technical and medical benefits of air 
conditioning in the operating room. 



laboratory, clinic, and recovery wards.” 

Air conditioning, combined with ul- 
tra-violet treatment of entering air, lias 
been responsible for marked improve- 
ment in the post-operative infection rate 
— lessening post-operative shock, great- 
ly shortening the period of convales- 
cence, decreasing the rise in tempera- 
ture and showing a marked sedative 
effect, according to Dr. Robert F. James 
of the Westinghouse Lamp Company, 
who is bringing the physician's view- 
point to air-conditioning research. 

T he possibilities which seem to lie 
ahead of air conditioning in the field 
of air sanitation and air sterilization have 
been responsible for the determination 
of the industry to find out what there is 
about natural outdoor air that, on a 
brisk winter morning or a balmy spring 
afternoon, gives it a tang and zest that 
makes us exclaim: ‘‘Isn’t the air great 
today!” To find, if possible, and to 
imprison this sparkling quality of out- 
door air within enclosed spaces, is the 
present task of a distinguished com- 
mittee of engineers, physicists, physi- 
cians, public health authorities, and 
chemists headed by Professor C. E. A. 
Winslow, Director of the Pieice Labora- 
tory of Hygiene of Yale University. It 
is called the "Committee on the Treat- 
ment of Air with Electricity.” and is 
actively functioning as a technical ad- 
visoiy committee to the Committee on 
Research of the American Society of 
Heating and Ventilating Engineers, 
Should success crown its effoits—and 
there seems to be good reason to believe 
that a solution can be found— there may 


Much Research Broadening Base of Air Condition* 
ing . . . Sociological, Medical Problems Studied . . . 
Greater Health, Comfort, Satisfaction the Aim 


By BREWSTER S. BEACH 


follow profound changes in 
air-conditioning practice. 

Air conditioning wiU have 
taken a very big forward step 
when it is able to duplicate 
nature’s air at its very best. 
The problem is concerned 
with three major questions: 
(1) Ionization of air; (2) 
Ozonation; (3) Ultra-violet 
sterilization of air. The first 
action of the committee has 
been to try to find the real 
cause of so-called ‘‘bad” or 
"stuffy” or "stale"’ air. 

According to Dr. G. R. 
W'ait, physicist of the De- 
partment of Terrestiial Mag- 
netism of the Carnegie Insti- 
tution, Washington, a mem- 
ber of the committee studying 
this question, such a condi- 
tion may be caused by the 
exhalation of minute parti- 
cles in the human breath, 
known as ions, which run as 
high as 200,000,000 particles 
per breath, and which some- 
times remain suspended in 



Observing skin temperatures with thermo- 
couples in a study of physiological reactions 
to various indoor atmospheric conditions 



Measuring ait leakage through a wall resulting from wind pressure on the out- 
side. An eight-inch brick wall, with furring lath and plaster, forms a partition 
between two compartments in the sheet metal enclosure shown. A wind velocity 
pressure against the outside of the wall results in air leakage through it. This 
is measured as it passes through an orifice in the wall of the metallic enclosure 


the air for considerable lengths of time, 
“These particles,” says Dr. Wail, 
“lend to accumulate in the air of a 
closed room occupied by people and, 
con.sequently, will, to some extent, be 
taken into the lungs of other individuals 
in the room. Since experiments have 
definitely shown the fallacy of earlier 
assumptions tliat the accumulation of 
carbon dioxide in the air of occupied j 
rooms was responsible for the gradual i, 
development of ‘had air’ in the room, no 
logical cause for the ‘bad air’ is now j 
known. However, it is altogether logical j 
to believe that a possible cause for the t 
development of ‘had air’ is the accumu- f 
lation of the small breath particles in [ 
the air of an occupied room. I 

“A SSUMING this to be the real cause 
■tx for the development of ‘had air,' 
the solution is to be sought in the elim- 
ination or removal of these small breath 
particles from the air of the room. Since ' 
further investigations have shown that j 
the majority of the breath particles are 
charged about equally positive and nega- 
tive it should he possible to remove 
them by means of an electric filter. On 
the above assumption as to the cause 
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The head-dress served as a frivolous touch to 
an otherwise serious day’s work of two emi- 
nent leaders in the development of air con- 
ditioning! Willis H. Carrier and E. Vernon 
Hill. One served as a "wet-bulb” and the other 
as a "dry-bulb” in determining a person’s 
"feeling” of warmth. As a result of these 
studies, the Effective Temperature Index of 
warmth now receives almost universal accep- 
tance as the basis for air conditioning design 


for the development of 'bad air,’ such 
filtering process should immediately re- 
vitalize the air. 

"The amount of energy involved in 
the particles is small, but can conceiv- 
ably have some influence on the action 
of the membrane surfaces of respira- 
tory passages and lungs, if it were in- 
creased or decreased by changes in the 
concentration of these particles in the 
occupied spaces. 

“The particles are not dust particles. 


They act as condensation nu- 
clei and are hygroscopic in 
nature. It is not possible at 
present to say exactly what 
they are physically. It is pos- 
sible that tire ‘disease’ (bad 
air, staleness, and so on) in 
occupied spaces is related to 
the accumulation of these nu- 
clei. If this were true, the 
proper course would not be a 
remedy in terms of the addi- 
tion of ions to a ventilating 
system, but rather their re- 
moval. Or dinary filters would 
probably nut be effective, but 
filtering could be accomplish- 
ed by electro-static means. 

"It also seems important to 
investigate more completely 
the possibility of an electric 
charge being deliver ed up to 
the air or, in other words, 
that the lungs retain an elec- 
tric charge, and consequently 
require an electric current, 
even though minute, to flow 
to the point from which the 
charge has been ejected from 
tlielungs. Undoubtedly, many 
of these charged breath par- 
ticles are bacteria, some of 
which may be harmless to 
those breathing them, yet 
many may be malignant. A 
determination of the percentage falling 
into each class should prove to be an 
important study.” 

Another phase of this investigation 
into the intangible qualities of air, re- 
volves about the subject of filtration of 
air by electrical means. Dr. L. W. 
Chubb, of the Westinghouse Electric & 
Manufacturing Company, another mem- 
ber of the committee and a contributing 
editor of Scientific American, reports 
on the interesting: results of tests made 



in a Pittsburgh telephone excliange to 
flee the air ol minute dust particles 
which frequently interfered with the 
proper operation of sensitive electric re- 
lays. A highly efficient method of me- 
chanical filtration was first tried, con- 
sisting of passing the air entering the 
loom through moist blankets. When 
this did not accomplish the results 
hoped for, electric filtration on the pre- 
cipitation principle was installed. Not 
only was tlie dust that had been harm- 
ful to the electric apparatus removed, 
hut the experimenteis found, much to 
their surprise, that the air thus filtered 
was given an added quality that might 
be termed ‘"le-vitalization.” In addition, 
the telephone operators working in such 
air responded in a favorable manner 
and remained free from colds and influ- 
enza. In fact, the operators were quick 
to detect whether the mechanical or the 
electrical system of air filtration was in 
use by the "feel” of the air in the room. 

The comfort which you now experi- 
ence when you enter a store or theater 
on a sizzling summer day, harks back 
beyond the development of the mechan- 
ical equipment that makes tliis possible. 
It began almost 20 years ago in the 
fundamental study of the physiological 
reaction of people to their atmospheric 
surroundings. Out of this basic research 
came the determination of the comfort 
zone on the psychometric chart which 
enables the air-conditioning engineer to 
foretell with extreme accuracy within 
what given range of temperature, hu- 
midity, and air motion the majority of 
persons will feel most comfortable. 

I F you are one of those persons who 
think you catch cold from the shock 
of entering an air-conditioned theater, 
it will interest you to know that research 
is tiying to do something about it. All 
this summer tests have been going on in 
different parts of the country to determ- 
ine exact and scientific requirements 
for summer cooling. This may have 
the salutai^ effect of curbing the zeal 
for advertising “20 degrees cooler in- 
side,” and result in fewer cricks in the 
neck and more satisfaction to the air- 
conditioned customers whose loud 
squawks are not infrequently to be 
heard in the market places. As the re- 
sult ol the initial co-operative research 
on this subject undertaken by the Texas 
College of Agriculture and Mechanical 
Engineering, and the Ontario Research 
. Foundation, effective temperatures rang- 
ing from 71 to 73 degrees have been 
found to approximate most nearly the 
maximum comfort zone for the majority 
of people. 

Parenthetically, it should be stated 
that “effective temperature” is not what 
you read on your thermometer. It is 
rather a composite indication of dry- 
bulb temperature, wet-bulb tempera- 
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To keep buildings cool in summer and warm in winter, water insulation on 
roofs is the latest in air conditioning. Its usefulness is being carefully studied 


But what about cliafts? Some pet- 
soiis, lacetiously or half in earnest, are 
wont to complain that air conditiuninii 
to them "is nothing but a diaft in the 
back of the neck.’’ The subject of dialts 
is being taken rather seriously by the 
leseaichers. What to do about tbem, 
how to eliminate them? The first piub- 
lem is to find out what a draft actually is, 
then track it to its lair, and figura- 
tively put salt on its tail. Just that suit 
of research is now starting with the ex- 
pectation that hv studying the physio- 
logical reaction of people to the common 
draft, enough will he learned about 
them to prevent undue exposure to 
diafts by irapioving upon or developing 
better scientific methods for dlstiibuling 
ail. 

O UT in the Pittsburgh laboratories of 
the American Society of Heating 
and Ventilating Engineers, scientists un- 
■ der F. C. Houglitin, directoi of reseaich, 
are discharging drafts of air of known 
tempeiatuies, humidities, ami velocities 
atvaiious parts of the bodies of a number 
of luiman guinea pigs to deteimine wiiat 
really constitutes a draft, is it, for e.x- 
ample, a question of temperaliiic, liii- 
midity, and air velocity, oi merely a 
mattei of wdiere a draft stiikes you— or 
both'’ The answer is in the making. 
Wlien tlie solution is found, one may 
expect to receive even greater comfort 
and satisfaction finm air-conditioning 
systems than is now tlic case. Thus the 
inquiring minds of the scientists lange 
over the air-conditioning scene, seeking 
to attack problems at tlieir source, tak- 
ing a long-range look. 

One of these long-range looks is re- 
, lated to the interesting subject of water 
* on roofs. Sounds curious, doesn't it? 
But predictions are freely heard that 
one of the features of the air-conditioned 
lioiiie of the future will be a fiat loof 
j containing two or three inches of watei, 
stored there tlie year round to help 
keep the house cool in summer and 
waim in winter. 

The insulating value of water is very 
considerable. In the liquid state in sum- 
mer it exerts an even evaporative cool- 
ing effect; in winter, if it freezes, the 
ice adds an extra layer of insulation. 
And water is also considered an excel- 
lent protection for the roofing niateiial. 
Lieutenant Colonel W. A. Daniel- 
son, chairman of the A. S. H. & V. E. 
Committee on Research, calls it “a de- 
velopment of major economic impor- 
tance,” and cites instances where water 
insulation has been able to save as much 
as 25 percent in cooling costs. To find 
the insulating value of water-covered 
roofs is the primary purpose of the in- 
vestigation just getting under way. 

So many and so varied are the prob- 
; ferns with, which the heating, ventilating, 
and air-conditioning industries are 


upon only a few of tliem. The indiistiy’s 
ii'search progiam for 11)37-1938 incliide.s 
new or continuing studies of: 

Air-Cleaning Devices, Air Condition- 
ing in Relation to Comfml, Air Condi- 
tioning in the Treatment <il Disease, 
All-Conditioning Requliements of 
Class, Atmosplieric Impuiities and Re- 
sulting .Safety and Health Requirements, 
Climate and its Relation to Air-Condi- 
tioning Fundamentals, Comfort Re- 
quirements for Summer Cooling, Coi- 
losion in Heating and Aii-Conditioning 
Systems. 

Direct and Indirect Radiation with 
Gravity Air Circulation, Effect of En- 
tering Temperatuie and Velocity on 
Temperatuie and Distribution of Air 
\^'itlun an Enclosure, Frictional Resist- 


ance to Flow of Ail in Ducts, Insula- 
tion, Psychometry, Refrigeration in Re- 
lation to Air Tiealment, Sound in Re- 
lation to Heating and Ventilation. 

A furtlier idea of the work that is 
going on may lie gained fiom the state- 
ment that some 30 or moie universities, 
at least four government biireatis, seven 
leclinical societies, an equal number of 
trade associations, and no leas than 22 
piivate industrial laboratories are en- 
gaged in investigating 2-17 subjects di- 
rectly and indirectly related to lieating, 
ventilating, and air conditioning. The 
services of upwards of 2000 peisons are 
involved. Yearly expenditures compared 
witli other kinds of reseaich are small, 
probaiily running in the neighbmhood 
of 1,000,000 dollars per year. 



Balance for studying heat exchange between body of a person and his at- 
mospheric environment He loses weight— a gram or more a minute — from per- 
.iEicatisffl_gyapgration.. moisture exhalation, oxidation of carbon in food eaten 




O F the seven leading naval powers 
of the world, all but Italy and 
Russia have adopted the aircraft 
carrier as an indispensable type of naval 
vessel The admirals of the United States, 
British, Japanese, French, and German 
navies are fully cognizant of the great 
value of aircraft, and of the necessity of 
providing floating bases for the planes 
so that these may operate to the best 
advantage with the fleet. Between them, 
these five nations possess 17 completed 
carriers and 13 under construction, ap- 
propiiated for, or definitely projected. 
Although the Italian and Russian navies 
have no carriers, they are not neglecting 
their air strength; their lack of interest 
in the carrier is simply due to tlie fact 
that their naval strategic problems do 
not demand this new type of warship, 
for the relatively narrow waters of the 
filediterranean and Baltic permit effec- 
tive employment of naval aviation from 
shore bases. 

Like its older companions — the battle- 
ship and cruiser— the aircraft carrier has 
been limited both in regard to tonnage 
and gun caliber by the several naval 
treaties signed since the end of the World 
War. The first— that signed in Washing- 
ton in 1922 — set the limits at 27,000 tons 
and 8-inch guns fnot more than 10 in 
number), wliile the most recent, the 
London treaty of 1936, reduced these 
limits to 23,000 tons and 6.1-inch guns. 
These last figures are those at present 
in effect. There is no longer any limit 
to the number of carriers a nation may 
possess. Under the Wasliington and 1930 
London treaties, both of which expired 
December 31, 1936, total tonnage limits 
were fixed for each of the five contract- 
ing powers as follows: (1) United States 
and Great Britain, each 135,000 tons; 
Japan, 81,000; and France and Italy, 
each 60.000 tons. The only navy at pres- 
ent in any way restricted to the number 
of carriers it may possess is the German ; 
by the Anglo-German agreement of June 
18, 1935, the Reich’s navy is limited in 
this class of warship, as it is in aR the 
other classes save submarines, to 35 per- 
cent of the British tonnage. 

O F the 17 completed carriers of the 
world’s navies, only six were orig- 
inally designed as such. They are: 
U. S. S. Ranger, Yorktown, and Enter- 
prise; British Hermes; and Japanese 
Hosyo and Rymyo. The remaining 13 
are ships which have been re-designed 
as, and converted into, aircraft carriers. 
The British Eagle, Japanese Kaga, and 


Aircraft Carriers a Permanent Element of Fleets 
. . . Most Navies Have Them . . . Evolution of Their 
Design . . . World Carriers Built and Building 

By WALTON L ROBINSON 


WORLD’S AIRCRAFT 
CARRIERS 


UNITED STATES 


CampU/eJ 

Dtsplacemetit 
m Tons 

Langley 

1921 

11,500 

Saratoga 

1927 

33,000 

Lexington 

1927 

33,000 

Ranger 

1934 

14,500 

Yorktown 

1937 

19,900 

Enterprise 

1937 

19,900 

GREAT BRITAIN 


Furious 

1917 

22,450 

Argus 

1918 

14,450 

Eagle 

1920 

22,600 

Hermes 

1923 

10,850 

Courageous 

1928 

22,500 

Glorious 

1930 

22,500 

JAPAN 

Hosyo 

1922 

7,470 

Akagi 

1927 

26,900 

Kaga 

1928 

26,900 

Ryuzyo 

1933 

7,100 

FRANCE 

Bearn 

1927 

22,146 


French Bearn were begun as battle- 
ships; the U. S. S. Lexington and Sara- 
toga and Japanese Akagi as battle 
cruisers; the British Courageous, Glori- 
ous, and Furious, as a hybrid type of 
cruiser which might be classed either 
as a lightly protected battle cruiser or 
a huge, heavily armed, scantily-armored 
cruiser; and the British Argus as a trans- 
atlantic liner; while tire U. S. S. Lang- 
ley was originally the old collier Jupiter 
which Congress, in 1921, gave authoriza- 
tion to be converted into an expeiimental 
aircraft carrier. Many of these conver- 


sions were carried out for economic rea- 
sons and it is likely that had new ships 
then been originally designed as aircraft 
carriers, they would have had very dif- 
ferent characteristics from those of the 
transformed ships. This refers princi- 
pally to the displacement and armament 
and not to the methods of handling and 
stoiing the planes. 

I N 13 of the carriers — all six of the 
American, three of the British, three 
of the Japanese, and the solitary French 
one — there is a flight or landing deck 
which extends the entire length of the 
sliip, or nearly so, wliile in the other four 
the flight deck terminates at an appie- 
ciable distance from the bow. This latter 
anangement permits a short flying-off 
deck below. Whether there are one or 
two decks depends upon the methods 
used in handling the planes. Ten of the 
carriers have what is known as “island” 
superstructure; that is, the funnels, 
masts, navigating bridge, and so on, are 
located on the starboard, or right, side 
of the flight deck ; the other seven have 
their landing decks entirely clear of such 
obstructions. The U. S. S. Ranger, origi- 
nally designed to have this latter ar- 
rangement, was converted during con- 
struction to the “island” type. In those 
carriers with clear decks the smoke is 
disposed of in such manner as not to 
cause difficulties to the pilots as they 
alight on the deck. 

The Langley, our first aircraft carrier, 
has two small funnels on the port side. 
During landing operations, they are low- 
ered into a horizontal position in order 



One of the six of the world’s 17 carriers originally designed as such: The U.S.S. 
Yorktown. It is an ’‘island” type of 20,000 tons with full length flight deck 
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Courtesy Jtruc’j. Fighting Ships 

Japan’s largest aircraft carrier, Kaga, has a novel deck arrangement. Upper 
one is for landing; two lower ones for taking off. Note funnel 400 feet long 

about 34 knots, the highest speed of all. 
The desirable speed for this type of 


to leave an entirely unobstructed flight 
deck. The three somewhat larger funnels 
(on the starboard side) of Japan’s oldest 
carrier, the Hosyo, operate in the same 
manner. This ship has a light mast 
which also is lowered outboard when 
planes are about to land. The British 
carriers Argus and Furious have internal 
horizontal smoke-ducts which expel all 
furnace gases and smoke abaft the after 
hangar. The Japanese Kaga had a some- 
what similar arrangement, but her fun- 
nels or smoke-ducts, one on each side, 
were external and therefore plainly vis- 
ible. The two funnels of this ship were 
enormous, measuring approximately 400 
feet in length! The Kaga recently was 
reconstructed and now has a practically 
clear landing deck, obstructed only by a 
very small navigating house on the star- 
board side. She now discharges her fur- 
nace gases through a short, flat-sided 
funnel, turned outboard and downward, 
on the same side. The Akagi has a sim- 
ilar funnel, but immediately behind it 
there is a second one, short, round and 
in a normal, vertical position. 

The present tendency in the design of 


der construction, have been in large part 
governed by the clauses of the Wash- 
ington Naval Treaty of 1922. Our navy, 
to which were assigned 135,000 tons, had 
at its disposal after the completion of the 
Lexington and Saratoga some 69,000 
tons. Our original intention was to build 
five carriers, each of 13,800 tons. Even- 
tually, however, it was decided to con- 
struct but one ship of this size, the 
Ranger. In the next two vessels laid 
down, the Yorktoion and Enterprise, the 
displacement was increased to 20,000 
tons. Apparently our naval authorities 
feel that two ships of this size are of 


ship is governed by tactical considera- 
tions. When planes are landing or taking 
off, the carrier’s bow must be turned 
into the wind ; to do this it naturally is 
necessary for her often to steam a course 
different from that of the fleet which she 
accompanies. Thus, in order not to fall 
behind and lose contact, the carrier 
should have a somewhat higher speed 
than that of the other large ships. In ad- 
dition, her propelling machinery should 
be exceptionally robust and flexible so 
that frequent alterations in speed will 
not cause an engine-room breakdown at 
a critical moment. 



Coiirteij' Jmc’s rii/Uma SIuik 

France’s solitary aircraft carrier, the Bearn. Displacement is 22,146 tons. She 
is the only carrier mounting torpedo tubes, having four 21.7 inch tubes 


aircraft earners, at least of those in our 
navy, is toward the “island” type, fui 
experience has shown that, if the ob- 
struction is not too large, there is little 
or no interference caused by air currents 
around the after part of the flight deck. 
In a small carrier, however, such as the 
new Japanese Ryuzyo, where the length 
is not great and the width of the landing 
deck is considerably less than in large 
ships, the relatively larger "island” 
superstructure can cause serious inter- 
ference. Weight and space are usually 
saved by means of the "island”; it per- 
mits larger hangars and, therefore, bet- 
ter stowage for the planes. On the other 
hand, there is the inconvenience, even in 
the larger ships, that the "island” pro- 
duces an unequal di.stribution of weight 
which often increases greatly the dif- 
ficulties of navigation and keeps busy 
those whose duty it is to maintain the 
ship on an even keel. 

T he displacements of the world’s air- 
craft carriers range from the 7100 
tons of the Ryuzyo to the 33,000 tons of 
our giant Lexington, and Saratoga. The 
decisions regarding the tonnage of the 
newer carriers, especially those now un- 


g 2 eater value than three of 13,000, the 
total tonnage in either case being about 
the same. The beloved late Rear Admiral 
Moffett at one time declared, however, 
that he believed the ideal size for an 
aircraft carrier to be that of the then pro- 
jected Raiigei. 

./Imerica’s lone carrier at present un- 
der construction, the Wasp, is to dis- 
place 14,700 tons. Although she will 
thus be only slightly larger than the 
Ranger, it is expected that she will more 
closely approximate in appearance the 
new Yorktoion and Enterprise, being a 
small edition of these two splendid ships. 
The tonnage selected for the Wasp was 
the greatest possible without exceeding 
the treaty limit of 135,000 tons. 

Omitting the oldest and more or less 
obsolete carriers, the speed of this type 
of warsliip varies from 23 to 34 knots. 
It is interesting to observe that, in every 
case, the transformed carriers retain 
the horsepower and speed provided in 
the original design as battleships, battle 
cruisers, and so on. Of those originally 
designed and completed as carriers, the 
Hermes, Hosyo, and Ryuzyo steam 25 
knots, the Ranger 29.95, while the York- 
town and Enterprise are capable of 


T he number of planes which the 
various cairiers are able to accom- 
modate vaiies greatly and makes foi 
some interesting comparisons. The Fui i- 
oils, with an unobstructed flight deck and 
horizontal smoke-ducts, carries 33 
planes ; her modified sisters of the “is- 
land” type, the Courageous and Glori- 
ous, transport 48 apiece, The Japanese 
Akagi and Kaga are each of 26,000 tons 
and have identical armament, but the 
former has about 50 percent more power- 
ful engines and consequently a higher 
rate of speed, hers being 28.5 knots to 
the Kaga's 23 knots. This higher speed 
costs the Akagi some 20 planes in maxi- 
mum carrying capacity, her complement 
being 60 planes, while that of the slower 
Kaga is 80. The influence of speed upon 
the plane stowage of a carrier was 
brought out clearly in 1929 when the 
Naval Affairs Committee of Congress 
was informed that an increase of three 
knots in the proposed speed foi the pro- 
jected Ranger would reduce by 40 per- 
cent the number of planes she could 
carry and operate. 

Although it is easy for comparisons to 
be made between the number of planes 
borne by the various carriers of one 
navy, such is not the case when compar- 
ing the carriers of one navy with those 
of another, for governing factors other 
than speed must be taken into considera- 
tion if one is to understand the dispro- 
portionate number of planes carried by 
certain ships. In proportion to their size, 
our carriers are able to accommodate a 
larger number of planes than their for- 
eign contemporaries. Taking as an ex- 
ample our new carriers Yorktown and 
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Elite/ prise, of approximately the same 
displacement, armament, and speed as 
Britain's recently launched Jrh Royal, 
eve find that our ships can cany 100 
jilanes each, while the Britisher will ac- 
commodate no more than 70. In the older 
curriers of the two navies, this difference 
is even more marked. In searching for 
an adequate explanation of this dispro- 
portionate plane capacity, only two rea- 


fiie, for example. Poweiful electric ven- 
tilators expel the dangerous gases fiuni 
the interioi of the hangars. 

Another peculiarity of the aircraft 
carrier is the huge elevators which are 
employed for taking planes from the 
hangar to the flight deck or vice versa. 
Usually there are two such lifts, one at 
each end of the hangar, though the 
Flench Bearn is known to have three. 



U. S Nav.il lii'Utulii 

A British carrier: H.M.S. Glorious. Note funnel on starboard beam, crane to 
lift seaplanes, and the water-line btdge for defense against torpedo attack 


.sons can be found; (1 1 the tact that all 
of out carriers have a laiger percentage 
of small planes (fighting, scouting, and 
so on. as opposed to huge bombers ) than 
is the rule in their British contempor- 
aries: and (2) the practice in American 
ships t)f stowing a greater portion of the 
planes in a partially disassembled state. 

The question of armament calls for 
hut few comments. The powerful 8-inch 
gun batteries of the Lexington. Sara- 
toga, Akagi and Kaga are abnormal and 
not likely ever to be repeated. The most 
recently 'completed carriers and those 
under construction mount only anti- 
aircraft guns, 4.7-mch in the British 
Navy and 5-inch in ours and the Japa- 
nese. These guns are “dual purpose”; 
that is, they can be employed against 
ships as well as aircraft. 

A S can easily he imagined, in the type 
. of naval vessel under discussion there 
are a great many installations of various 
kinds which are not to be found on other 
warships. Most important of these are 
the hangars. These are huge open spaces 
which have no coimterpan whatsoever in 
any other type of craft. They are gener- 
ally from 15 to 18 feet high by some 50 
to 60 feet wide and 350 to 450 feet in 
length. As they usually are filled with 
gasoline vapors they are spaces of con- 
siderable danger. Inasmuch as trans- 
verse bulkheads are out of the question, 
the subdivision of the hangars is obtain- 
ed by means of steel screens moved by 
electric motors, and by thick asbestos 
curtains. There is, of course, a very com- 
plete fire-fighting apparatus installed in- 
side the hangars. There is also ample 
provision for combating deck fires— as 


These lifts generally measinc about 50 
feet square. They arc woiked by hy- 
draulic power and operate very swiftly. 

As the huge hangais must be free 
from hindiances of every kind, the neces- 
sary piping for the expulsion of smoke, 
ventilation of the engine and boiler 
rooms, and so on, has to be located on 
the sides of the ship, usually below the 
level of the hangar deck. Tire sides of 
the ship are therefore very crowded with 
all sorts of equipment. The rapid supply 
of shells to the guns is another difficulty 
encountered in this class of naval vessel. 

Yet another problem peculiar to the 
aircraft carrier is that of the storage of 
fuel for a Irtrge number of planes. This 
fuel is stored in huge cylindrical tanks 
at each end of the ship. An extensive net- 
work of piping distributes the gasoline 
to various sections of the hangar, and to 
the flight deck. Compressed air is gen- 
erally used to force the fuel through the 
pipes. 

The task of checking the movement 
and bringing to a final stop the return- 
ing planes as they land on the flight deck 
is another interesting and troublesome 
problem. The mechanism employed has 
to he capable of stopping various types 
of planes — from those weighing 3500 
pounds to those of 9000 — and at landing 
speeds which may vary considerably. In 
all probability, tbe United States Navy 
leads all others in the development of the 
best method of bringing planes to an 
early stop after they have alighted on 
the flight deck. Ne^less to say, enor- 
mous advances have been made in this 
respect since 1911 when Ely landed on. 
the crude and imptPwsed installation 
set up experimentally on, the oldiatmored 


The airciaft carriei proper is not the 
only type ut naval ve&sel designed espe- 
cially foi the transport and operation of 
aircraft. There is also the aircraft tender, 
a vessel which can carry out all the 
functions of the carrier except to take 
its leturning planes back on board right 
from the air. In other words, the aircralt 
tender difteis from the carrier in that it 
has no flight deck. Her planes must land 
on the water nearby and then be hoisted 
on board by means of a crane. Of this 
type of ship oui navy has but one of any 
inipurtaiice: the W light. France several 
yeais ago completed the Commandant 
T este, which is capable of carrying some 
30 seaplanes; Italy possesses the Giu- 
seppe Uitaglia (translormed from a lin- 
er ) with accommodation for 15seaplanes, 
while Japan, too, has a number of im- 
pi ovised aircraft tenders in service, with 
three of 10,000 tons building. 

Sweden recently completed an inter- 
esting and novel type of warship: the 
Hying deck cruiser Gotland. On a dis- 
placement of only 4600 tons, she carries 
six planes and a catapult. For her size 
she has the good armament of six 6-inch 
guns, four 3-inch anti-aircrafl guns, and 
six 21-incb torpedo tubes. The speed of 
27 knots is on the low side, however. 

T he world s leading naval powers are 
at present building or will soon stait 
work on no less than 13 aircraft carriers. 
We are building one; the Wasp. Britain 
is building three: the Atk Royal, Illus- 
trious, and Victorious, and she will soon 
lay down two more. Japan has the Soiyu 
and Hiryu well advanced and a third 
projected. France plans to begin work 
on two in the near future, while Ger- 
many is lushing a pair to completion. 

The airciaft carrier promises to grow 
in importance with each succeeding year, 
and there is no doubt that it will take a 
prominent part in the next war in which 
large naval powers are involved. This 
will be especially true in a war in which 
the distances between the belligerent 
nations are great — too great to permit 
the effective employment of shore-based 
aircraft. The carrier is tlie sole .solution 
to such a problem. 

t 

/Jf Publiculion of the foregoing at tide 
^ completes a series of four excellent 
studies of as many elements of sea power 
by the same author, Mr. Walton L. Rob- 
inson. These have appeared at intervals 
during 1937 and, if we are to judge by 
readers’ comments and numerous press 
clippings, have excited considerable in- 
terest. 

Because of the world’s present huge 
naval building programs, we expect to 
present other similar articles regularly 
during the coming months. If you have, 
any . suggestions to make or would like 
to comment in any way, it would be our 



The Hershey Sports Arena is topped by the widest span, monolithic concrete roof in this country 


Monolithic Shell 


C oncrete shell roofs, so called 
because of theii similarity to shells 
found in nature, are a comparative- 
ly new development. Such a shell dome is 
comparable to half a gigantic egg shell, 
the strength of which is well known. 

The principle of crowning or curving 
plates to produce rigidity has long been 
recognized and utilized in the industrial 
world; corrugated iron, automobile 
lenders, dish pans, paper dishes and 
spoons, and other articles in daily use 
are made into rigid units from thin 
sheets of metal or cardboard curved in 
one or two directions, All these thin 
curved plates have excellent structural 
properties. 

Only last year the principle of having 
a thin, properly reinforced concrete 
plate curved and stiffened in a similar 
way was used in roofing the Sports 
Arena in Hershey, Pennsylvania. Here a 
concrete shell inches thick, stiffened 
by arch ribs on 40-foot centers, carries 
over a distance of 222 feet without inter- 
mediate columns, beams, purlins, or 



Detail of a section of the roof of 
the Arena, showing carrying arches 
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other intermediate supports. The shell is 
the outstanding feature of the struc- 
ture. No ugly steel framing, bracing, or 
diagonals are used. The inside of the 
hall is clear of obstructions; a nioiiu- 
mental appearance, fireproofness, and 
permanence were attained. Heretofore, a 
structure like this arena would have 
been of steel construction since a struc- 
tural solution in concrete was beyond 
the conception of any architect or en- 
gineer. 

The plan area covered by the roof is 
232 by 340 feet; the over-all dimensions 
of the building are 245 Iry 356 feet. 
There are eight carrying arches, each 
with a span of 222 feet. The roof was de- 
signed by Roberts and Schaefer Com- 
pany, Engineers, Chicago, and construct- 
ed by Hershey Lumber Products, the 
building organization of the owners — 
the Hershey chocolate interests. Though 
the design of this structure is quite in- 
tricate, the construction oilers no un- 
usual problems and could be done by 
local labor in a small town. 


The Fallacy OF Fighting 


T he quite natural wish which most 
of us entertain to diminish the ex- 
isting numbers of flies is a pleasing 
thmcr to contemplate, but it sometimes 
leads us in the direction of expectations 
that can never be realized in actual fact. 
In the present discussion, only those 
species of flies that are nuisances, and 
that have been proved detriments to 
health, will concern us most. These are 
the house flies, the biting stable and 
horn-flies, the several kinds of blood- 
sucking horse, deer, and green-headed 
gad-flies, the hot and warble flies of 
horses, cattle, and sheep, the mosqui- 
toes, and the black gnats or midges that 
the expressive Indians have called “no- 
see-ums." These species are all of the 
order Diptera— insects with but two 
wings. Not all their kindred are to be 
classed as pests, for many have no in- 
fluence whatever upon the affairs of 
mankind, while others are positively 
salubriou-s; for example, the pollenizing 
hee-flies, the parasitizing syrphus and 
tachinid flies and the robber-flies that 
destroy many noxious insects, though 
some that are beneficial as well. 

It is certain that it is quite beyond 
our power to limit appreciably the num- 
ber of some species of noxious insects. 
.A.mong these are the most pestiferous 
kinds, alike threatening man and do- 
mestic animals. These flies are carriers 
of fatal diseases, endemic and sporadic. 

ALL the pestiferous species of flies find 
means of perpetuating their too 
numerous individuals in ways beyond 
our reach. Wherever farm stock exists, 
for example, there will always be flies, 
the larvae finding abundant sustenance 
in and about barns, stables, sties, poul- 
try houses, outhouses, garbage, all over 
pasture fields, in the excrement of dogs, 
cats, and wild animals, in woodchuck 
and ground squirrel burrows, wherever 
flocking birds roost, and in almost all 
kinds of rotting vegetation. Moreover, 
it is altogether an error to suppose that 
the drying out of certain matter will 
prevent its further use as food for larvae, 
for the maggots carry or bring sufficient 
moisture to render anything palatable. 
A common error is to assert that the 
common house-fly does not frequently 
breed in cow manure. 

Small wonder is it, then, that Musca 
domesdca and its many relatives are 
exceedingly plentiful, at least at nearly 
all times when the temperature is above 
56 degrees. Fahrenheit. Not remarkable 
is it also that the several species of hit- 


We Call Our Age the “Age of Science,” but the 
Insects Know it is the Age of Insects . . . The Hope 
of Exterminating These Sportsmen’s Pests is Futile 
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At top: Stable fly, larva, and pupa. 
Center: Horn fly, larva, and pupa. 
Bottom; Green-head biting gad fly, 
larva and its sucking proboscis 

mg flies, the tabanis group, appear sea- 
sonally in threatening numbers to in- 
terfere with the dairy output and 
sometimes to cause serious illness be- 
cause of their septic inoculation— septic 
because the larvae occur anywhere in 
moist earth and the shallow waters of 
swamps and marshes. 

If these conditions could he done away 
with over a vast extent of country, it 
might lead to the supposition that the 
pests could be extirpated. However, the 
supposition would be absurd, and even 
if it were not, the effort would be far 
too great. 

The puncturing stable-fly, a near 
cousin to the house-fly, breeds in situa- 
tions similar to that of the domestic pest 
but is far less common, for reasons not 
difficult to understand; one or more 
kinds of active parasites! affect it. The 
horn-fly occurs in vast numbers and 


breeds in manuie of all kinds; it is an 
economic curse because it adversely in- 
fluences cattle. 

It has long been asserted that the 
complete destruction of flies would be 
a not too difficult matter. On the con- 
trary, it would be so exceedingly diffi- 
cult, expensive, and its desirable iesult.s 
so well-nigh impossible that, as an un- 
dertaking with the expectation of prac- 
tical value, it may well be discarded. 
These creatures— the flies— are of the 
strong-winged class of insects; they 
travel far and fast, and they need only 
a few weeks of wanner weather to re- 
produce their kind. They would have to 
be combatted ihioughout very wide 
areas, involving the coordination of large 
communities of people who must not 
stop at expense and trouble. And then, 
after much effort has been made, and 
the optimists are preparing to congratu- 
late each other upon the (imaginary) 
lesults, the flies, in a majority of cases 
—in all cases, in fact — will eventually 
prove to exist in about the same num- 
bers as they did before. Where they 
come from would be as much of a ques- 
tion as why flies are, anyway. The idea 
of screening all manure and other breed-,, 
ing places, and of treating all with poi- 
son or deterrents of any kind with suffi- 
cient strength to destroy fly larvae, is 
nothing less than an absurdly imprac- 
ticable notion; it would indeed be im- 
possible. 

I T is true that, in certain well-paved 
and perfectly sanitary areas of lim- 
ited extent in cities where there are no 
stables, and where garbage is collected 
so often that the insects in their devel- 
opmental stages do not have time to at- 
tain the winged state, and where the 
streets are kept remarkably clean, flies 
are comparatively rare; indeed, there 
are often so few of them, even in hot 
weather, as to make them appear as- 
tonishingly absent. Only now and then 
does one drift through the unscreened 
windows to grace the table, its presence 
the result of its clinging to some bakery 
truck or groceryman’s delivery car until 




The magnolia warbler captures a green-head gad fly while on the wing 


Flies 

more delectable odois attract it. Then, 
suddenly, there will come a swarm of 
flies, but from what original source 
there is not even a chance of guessing. 

More flies of all kinds are destroyed 
through the normal processes of nature 
than by anything man has devised. In 
the struggle for existence they are at 
times exceedingly susceptible to the at- 
tacks of numerous enemies. Flies are 
protected in the adult stages only by 
their wings; they are the swiftest of 
wing of all creatures, irrespective of 
proportionate sizes. They have no stings 
or defensive jaws, and their sucking ap- 
paratus is never, or rarely, used defen- 
sively. Simply by their remarkable 
fertility they far more than offset any 
destructive agency acting against them. 

T he enemies of flies are not an in- 
teresting consideration economically, 
but only as objects of nature study; for, 
though they lessen the numbers of these 
pests, they have not done so appre- 
ciably within our experiences. If there 
were no natural checks to flies, perhaps 
human existence would be altogether in- 
tolerable. However, we can somewhat 
profitably study the habits of the flies’ 
enemies. Whatever limitations there may 
be on the numbers of flies are due to 
many causes. 

In this limitation birds are a factor, 
though of secondary importance because 
they can rarely catch the swift-winged 
adults of the stout-bodied Diptera, while 
they do not often see the nocturnal spe- 
cies. They get many mosquitoes that fly 
in the daytime, such as the salt water 
and woodland kinds, as well as those 


flies that have just emerged fiom the 
pupal stage and are still weak of wing. 
These feeding habits of birds also apply 
to dragonflies, robberflies, shrews, mice, 
lizards, snakes, toads, and salamanders, 
but are reversed in the case of bats, as 
these catch many mosquitoes but do not 
get the day-flying insects including the 
stout-bodied, swift-winged species. 

The birds that now and then pick up 
the muscid and tabanid flies are the true 
fly-catchers — the arboreal warblers, the 
vireos, and the very expert swallows and 
chimney swifts. Those birds that are 
gleaners, such as the nut-hatches, chicka- 
dees, terrestrial warblers, thrushes, blue- 
birds, orioles, finches and sparrows, 
woodpeckers, cuckoos and all the gal- 
linaceous group, now and then obtain 
fly larvae and pupae, as do also the 
shrews, moles, and mice. 

In this labor of destroying flies the 
omnivorous ants deserve much respect, 
but by far most important as enemies 
are those friends of mankind, the spi- 
ders. Because they destroy certain cater- 


pillars which defoliate nearly all kinds 
of vegetation, several kinds of spiders 
are most essential to our welfare and 
actually necessary to our existence, Be- 
cause of their destruction of flies they 
are scarcely less to be venerated. The 
common attitude toward spiders as crea- 
tures both horrid and harmful, is one of 
those frequent examples of ignorance 
based on no reasons whatever concern- 
ing most of the species and very little 
regarding any of them. 

T he ground-hunting spiders get flies, 
much as do the shrews and birds; 
the web-makers, especially the orb 
weavers, get them coming and going, 
that is, both day and night. Even the 
strong-winged bee-flies, the largest and 
most powerful horse and cattle pests, 
and the pernicious green-heads cannot 
dodge tJie sticky snares, nor can tire 
mosquitoes, which are quickly sacrificed 
on the blessed altar of spider engineer- 
ing. 

It has been suggested, because of the 
prevalence of the known enemies of 
flies, that an artificial increase of these 
forms might be advisable. This could 
be accomplished, but it appears never 
to be wise to interfere in any way with 
the balance of nature. We already have 
notable examples of this in the destruc- 
tion of mouse and rat-killing hawks 
and owls ; in the introduction of foreign 
species without their natural checks, 
and in the deplorable over-production 
of domestic cats. 

Finally, the perennial hope of eradica- 
tion of the mosquito has come to be 
regarded as something of a huge joke. 
The accepted definition of faith fits 
perfectly. After years of effort, follow- 
ing intensive propaganda; after such 
boastful results as have led to state- 
ments altogether untrue and even to 
the building of monuments to commem- 
orate a supposed success, Culex and 
Anopheles still swarm, as may be fully 
proved, in their wide and chosen haunts. 
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Amei{ica'’s Gup De- 
fender “Ranger” 

T he racing yacht Ranger, which will de- 
fend the Araenca’s Cup, embodies the 
latest principles of yacht design and con- 
struction. Ranger was designed by W. 





"Stepping” the 165-foot duralumin 
mast on the racing yacht Ranger 


Starling Burgess, designer of the last 
America’s Cup winner Rainbow, as well as 
the previous Enterprise, lilr. Burgess’ father, 
before him, designed three America’s Cup 
winners. Bath Iron Works, Bath, Maine, 
builder of many America’s Cup boats, built 
Ranger. She is all-steel construction and 
utilizes arc welding extensively. The Lin- 
coln Electric Company’s aliielded arc process 
of welding was used in construction. 

Ranger is 135 feet 5% inches long over- 
all and 87 feel at the waterline, 31 feet 
maximum beam, and 15 feet draft. Her 
mast— -165 feet long, 22 inches by 14 inches 
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at the top — ^will carry between 6000 and 
7000 square feet of mainsail. To obtain the 
strength required to withstand the terrific 
stresses of this tremendous sail area, and 
to keep weight at a minimum, the mast was 
made of duralumin and the fittings were 
electric arc welded. To counterbalance the 
diaw of her mammoth sails, Ranger has a 
lead keel weighing 110 tons, the heaviest 
ever used on an America’s Cup boat. This 
tremendous weight is held in place by a 
flat keel plate of arc-welded steel. The 
stresses to which the mast and keel plate 
are subjected when Ranger is under way 
with all sails drawing are terrific, since 
the bending moment between the pulling 
sails and the gravitational pull of the keel 
weight is enormous. 

In addition to mast fittings and keel plate, 
Rangers stem, her rudder and stern fiame 
are arc welded for greatest strength per 
pound of weight. The stem was fabricated 
of three plates 48 feet long, inches wide 
and % inch thick. Use of electric welding 
in construction made it possible to fabricate 
the stem to conform exactly to the lines 
of the hull. In previous boats, the stem had 
been cast to an exact pattern. With elec- 
tric welding it was not only possible to 
obtain perfect form but the structure was 



Ranger’s rudder, four feet wide, 
was built up of arc-welded steel 

considerably lighter yet much greater in 
strength. 

Ranger’s rudder, another part of her 
structure which must resist extreme stresses, 
is entirely weld fabricated. It is 13 feet 
in length and four feet maximum width. 
It consists of various steel shapes and plate 
cut to conform to designed size and form 
and then fused into a single unit by the 
electric arc. 

Ranger’s stern frame was fabricated en- 
tirely from flat steel plates arc welded to- 
gether. 

The new queen of American racing 
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yachts will race against the British con- 
tender to determine whether the famous 
trophy stays home or crosses the Atlantic 
in possession of the British. 


RUBBER 

"MORE than 50 million rubber 
trees are required to produce 
the 75,000 to 80,000 long tons of 
crude rubber used annually in its 
products by one large rubber com- 
pany. 


Oil Films — ^Living Cells 

AN important approach to the problem of 
Xi simulating conditions in living tissue, 
that the difficulties encountered by these 
microscopic particles in their struggle for 
existence may be better studied, was dis- 
cussed by Dr. Irving Langmuir, associate 
director of the research laboratory of Gen- 
eral Electric, at the recent Mark Hopkins 
centenary at Williams College. In his talk, 
entitled “Two-Dimensional Gases, Liquids, 
and Solids,” Dr. Langmuir described experi- 
ments with liquid films which have proper- 
ties like those of a cell wall, thus creating 
in the laboratory substances which throw 
light on the behavior of living tissue. The 
research involved, conducted by Dr. Kath- 
arine B. Blodgett and C. N. Moore, is an 
off-shoot of a general investigation of the 
properties of oil films on water. 

“We have recently been investigating,” 
said Dr. Langmuir, “the intermediate field 
between acid and alkaline water, using solu- 
tions that are either neutral or slightly acid 
or alkaline. We also have investigated the 
effects of small amounts of calcium, magne- 
sium, sodium, and potassium salts in water. 
We find that, in solutions which closely ap- 
proximate sea water in regard to acidity and 
alkalinity and have similar amounts of dis- 
solved salts, particularly interesting phe- 
nomena are observed.” 

These phenomena, be explained, indicate 
that certain types of oil films on water, 
where they make contact with each other, 
are, in many respects, very similar to a cell 
wall. In these experiments, Dr. Langmuir 
pointed out, “we have the advantage, how- 
ever, that we can make this artificial cell 
wall cover a square foot if desired ; we can 


study in detail properties which it would be 
very difficult to measure in a living cell. 

“By quantitative studies, w'e can derive 
fundamental laws that govern these changes 
in properties. We hope, by following up this 
work, we shall be able to establish some 
principles that will be of great use to the 
biologist in understanding the complicated 
dependence of living cells upon the com- 
position of the surrounding medium.” 


Polishing Pipe 

U NAVOIDABLE imperfections in pipe 
formed of non-corrosive alloys widely 
used in industry must be removed if the 
pipe is to serve its purpose. A new machine 
polishes the interior of the tube, using a belt 
of coated abrasive similar to sandpaper. By 
this means the interior of the pipe is ren- 
dered as smooth and bright as the outside. 
-D. H. K. 

Home Electrolysis De- 
pilatory Machine 

S INCE the days of Cleopatra, women have 
been experimenting with depilatories 
and other methods of hair removal, but to- 
day as arms and legs take on a seasonal im- 
portance with beach days and modern swim 
suits, men and women alike are concerned 
with the permanent removal of excessive 
hair growth. 

Beauty salons have been using for a 
number of years the method of electrolysis 



Dr. Irving Langmuir (right) dem- 
onstrating oil films to Dr. W. R. 
Whitney and Dr. W. D. Coolidge 



to remove excess face or body hair. Such 
treatment is very costly. Home treatment, 
much less expensive, has been made possible 
by the introduction of the Beaiiliderm Mid- 
get, a new home model of tlie piofessional 
machine which promises to remove hair 
painlessly, scientifically, and permanently. 
It is manufactured by the Beaiitiderm Com- 
pany. 

The Beautiderm Midget, which comes in 
three models, consists of a small cabinet 
equipped with a battery having a maximum 
of Wi volts, an iridio-platiniim needle of 
1/7000 millimeter gage, a wrist electrode, 
small connecting wires for plugging into 
sockets in the cabinet, a buttle of antiseptic 
to he used before treatment, and a lotion 
for use afterwards. 

In using this machine, wire connections 
are plugged into the cabinet, and the wrist 
electrode, soaked in brine, is attached to 
the wrist. The rheostat dial of the cabinet 
is then adjusted for fine or coarse hair, and 
the needle is inserted into the individual hair 
follicle. The minute current which then 
flows destroys the hair at the hair root so 
that it does not return. The operation is 
then repeated with another hair about ^4 of 
an inch away. It will be seen, therefore, that 
only a relatively few hairs may be removed 
at one treatment. 

These small electrolysis machines are low- 
priced, within the reach of the average 
person. 


Chickens Will be Envious 

A merican chickens are due for a shock 
. when the National Geographic Society- 
Smithsonian Institution wild animal col- 
lecting expedition returns from Sumatra 




A "lens” of oil on water. An oil does not spread on water are covered by oil (two-dimensional liquid). The two-dimen- 
unless certain substances with an affinity for water are dis- sional solid film, which has great rigidity, was formed by 
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this summer. Among the menagerie of 
strange creatures which it collected are 
several Maleos, birds half as large as chick- 
ens but which lay eggs with 10 times the 
volume of hens’ eggs (about times the 
diameter). The huge eggs are covered bv 
mounds of earth and vegetable debris and 
left to hatch. When the young Maleos 
emerge they are all ready to fly and take 
care of themselves. 


TRANSPORTATION SECTION 


Silk from Beanstalks 


Large Welded Lake 


Steamer 


GINE 


F eaturing the latest in locomotive 
design and construction, the Baltimoie 
and Ohio Railroad exhibited recently the 
first 4-4-4-4 type, 4-cylinder, single-umt, 
single-expansion steam locomotive ever 
built. 

Named the George H. Emerson, in honor 
of the present chief of motive power and 
equipment of the B. & 0., the new steam 
engine was completed on June 3 in the 
historic Mount Clare shops of the company 
in Baltimore from plans prepared By W. B. 
Whitsitt, assistant chief of motive power 
and equipment, and his staff. 

The locomotive was designed for passen- 
ger service but can also be operated in 
high-speed freight service over the main line 
from Jersey City to Chicago or St. Louis. 
Since its completion it has more than ful- 

fillpd noprafin 


J .SPAN'S growing production of rayon— 
she has lately become the world’s largest 
producer— has forced her to seek domestic 
sources of the immense quantities of cellu- 
lose consumed by this mdustry. Attention 
has recently been directed toward the possi- 
bility of utilizing the stalks and husks of 
soy beans for the manufacture of their 
much needed raw material. Experiments 
have shown that a pulp containing more 
than 85 percent of alpha cellulose can be 
made from these by-products of 'the soy 
bean oil industry in Japanese-controlled 
Manchuria, and plants for its manufacture 
are planned with an initial production of 
50,000 to 60,000 tons annually. Thus Japan 
seeks independence of foreign sources 
through bean stalks, just as Jack acquired 
fame thereby. — D. H. K. 


Above: The largest all-welded ship ever built in a Great Lakes shipyard, and 
below, the 300 -foot vessel photographed when she first entered the water 


1 <\.UNCHED June 5 at the River Rouge, 
J Michigan, yard of tlie Great Lakes En- 
gineering Works was the second of two 
unique arc welded 300-foot ships, largest 
ever built in a Great Lakes shipyard with- 
out rivets. The illustrations show the vessel 
ready for launching and being launched. 
For operation on the Great Lakes and 
through the New York State barge canal 
to Atlantic coast ports, this craft and her 
sister ship can cany 300 tons more cargo 
than the same size riveted vessel. 

The vessel is 300 feet long, 43 feet beam, 
and 20 feet deep. The design for arc- 
welded construction was the work of Gielow, 
Inc., New York City, naval architects and 
marine engineers, in conjunction with the 
sliipyard. The vessel is transversely framed 
to comply with the rules of American Bu- 
reau of Shipping. Power will be supplied 
by two eight-cylinder, four-cycle, 600-horse- 
power Cooper-Bessemer Corporation Diesel 


engines driving the twin-screw propellers. 

The use of electric welding in construc- 
tion permitted fabrication of the hull in 
complete sections in the shop. An advan- 
tage of electric welded ship construction, 
this method permits fast assembly and con- 
siderable economy. 

Commenting on the launching of this ves- 
sel. A, F. Davis, Secretary, The James F. 
Lincoln Arc Welding Foundation, Cleve- 
land. Ohio, said: “With its increased cargo 


carrying capacity, this arc welded ship will 
save its owner thousands of dollars each 
year. A proportionate increase in the capac- 
ity of each new vessel built will permit 
tremendous savings to the shipping indus- 
try. It is to encourage, throughout industry, 
the sort of progress here illustrated, that 
the Lincoln Foundation is sponsoring a 
200,000-dollar national awaul program." 


First 44 - 4-4 Steam En- 
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new No. 5600 steam locomotive is the Emer- 
son water-tube boiler which enables the 
fire-box to develop the steam capacity need- 
ed for the four cylinders at 350 pounds pies- 
sure. The superheater is of unique design 
and the valves are double-ported. 


Attach Auto Mirror 
Without Drilling 

S IDE-\TEW mirrors for automobiles are 
not new. One recently put on the market, 
however, is unique in several respects. First 
of all, It may be attached to the side door 
of a car in three minutes or less, without 
drilling and without special tools. Secondly, 


Easy to instaU 

it is permanently in place and theft-proof. 
The mirror is held by a molded rubbei rim 
which prevents moisture from getting be- 
hind the minor and peeling the reflecting 
surface. Perhaps best of all— it is very in- 
expensive. 

Motor Car Lubricants 
—1937 Style 

W HEN hypoid gears were first developed 
for automobile rear-ends, it was 
thought they could not be used because 
there was no grease then known that would 
lubricate them. The design of these rear- 
axle gears is such that forces between the 
beating surfaces of the teeth are moie vio- 
lent than in prior differentials. However, 
research brought out a rather surprising 
fact. Those lubricants which contained sul- 
fur — formerly carefully avoided in automo- 
bile oils and greases — were found to be 
better than oils in which this supposedly 
deleterious element was absent. Trials with 
compositions containing added sulfur re- 
vealed that unusual lubricating properties 
could be obtained. If the sulfur is used in 
the form of one of its more stable com- 
pounds, or is otherwise properly prepared, 
not only does it not destroy the gears and 
beatings but it acts as a positive deterrent 
to wear. Initially a tenacious layer of sul- 
fur compound is laid down on the gear 
teeth by reason of the chemical activity of 
the sulfur. Then chemical activity stops. 
"Whatever happens from there on, it has 
been proved beyond any shadow of doubt, 
by laboratory and road tests, tliat tlie hypoid 
gears so coated will not tear themselves to 
pieces as they will with ordinary oil. 

Two explanations have been given. One 
holds that the sulfur film acts simply as a 
separating means, preventing metal-to-metal 
contact. This view is based on the fact that 
if the bearings can be kept apart, scoring 
and welding are prevented. The other theory 
maintains that melal-to-metal contact is un- 
avoidable, but that if it is momentary, no 
damage will be done. On this basis it is 
suggested that the interposed lubricant film 
actually does break down at points on the 
faces of the intermeshing teeth hut that the 
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Experimenters — Schools — Field Workers 
An Accurate Balance at a Price 
Within the Reach of All 



NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURES! 

Finest Quality — ^Made of tested materials. Its 
construction will appeal to laboratories desir- 
ing the besr equipment. The Bakelite cup is 
unafiected by practically any substance that 
can come in contact with it; the tool steel 
knife edge and agate hearing will give long 
life and accuracy. 

E-rtrerm Sensitivity — Weighs to one decimal 
point farther than the usual low-priced counter 
scales and serves nearly every laboratory 


Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact — No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


purpose short of precise analysis. The capa- 
city of 100 grains is ample for the delicate 
weighings made in the usual course of teach- 
ing, organic synthesis, experimental work, 
compounding, photographic work, etc. 
Compaci-Convniient — Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, It wUl soon become 
indispensable. 

Its small size makes it possible to carry it on 
inspection and testing trips at a distance 
from the laboratory. It is small enough to be 
carried under the arm or in an overcoat. 
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speeded up by the developing heat at the 
point of greatest friction, is sufficient to 
cause the compound to replace the broken 
film instantly and effectively. 

Whatever the true explanation may be, 
it has been established by extensive expen 
ments on lubricant testing machines that 
sulfur is a desirable “extreme-pressure" 
agent. That is, it greatly increases tie 
capacity of an oil film to hold surfaces apart, 
Ordinary mineral oil films on bearing sur- 
faces break down at comparatively Ion 
pressures. With sulfur added, the load- 
bearing ability is greatly increased. 

The efficacy of sulfur suggested the pos- 
sibility that other substances might work. 
Compound after compound has been tried 
and found successful. Among the most 
promising groups are the compounds of 
phosphorus. Tncresyl phosphate, known 
as an ingredient of lacquers, has proved 
itself a high-powered lubricant. 

It is apparent that something of a revo- 
lution has been wrought in ideas of lubri- 
cation. From strictly neutral to definitely 
active oils is a decided change in practice. 
Already engineers have extended the chemi- 
cal film idea toward chassis and even en- 
gine lubrication. If a guess could be haz- 
arded it would he predicted that the era of 
pure mineral-oil lubrication is drawing to 
a close and that tomorrow will see lubrica- 
tion controlled by a whole series of chemi- 
cals perhaps culminating in the virtual 
abandonment of mineral oil. Just as the 
latter displaced fatty oils, so is petroleum 
itself subject to replacement when new and 
better compounds are found. If superior 
lubricants are discovered they will be used, 
though what form they will take, who can 
say?—/. Haiotd Byers. 


Pre-formed Rubber Ex- 
pansion Joint Filler 

A new type of rubber expansion joint 
filler for all conventional joint open- 
ings used in concrete highways, structures, 
curbs, sidewalks, tanks, and other miscel- 
laneous types of construction has recently 
lieen introduced by The B. F. Goodrich 
Company. 

These pre-formed strips are made of rub- 
ber specially compounded for best aging 
and wear-resisting qualities. They are de- 
signed with flexible lips on the two sides, 
which project upward against the concrete 
surface of the joint opening, making their 
removal very difficult. In order that the strips 
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Close-up of the expansion joint fill- 
er, showing fins and hollow center 

may be easily compressed, they are made 
with a large tubular opening in the center. 
The top surface is slightly indented or 
grooved to provide for downward thrust of 
surface upon compression. Due to this lat- 
ter feature, it is impossible lor material to 
extrude above the wearing surface of the 
pavement. 

The strips are designed to be placed un- 
der partial compression as they are made 
about 25 percent wider than the opening 
in which they are to be used. This permits 
the rubber to follow the concrete as it con- 
tracts and yet compress readily when the 
concrete expands. 

Advantages claimed for this new pre- 
formed rubber expansion joint filler are 
that It eliminates expensive joint mainte- 
nance work; is low in cost; entails no waste 
through trimming: cannot be damaged by 
ordinary handling; is quickly installed by 
unskilled workmen without aid of special 
tools. 


Lighter Freight Cars? 

I F it were possible to eliminate one fourth 
of the weight from the 1,745,299 freight 
cars owned by American railroads, a saving 
of 154,000,000 dollars would be effected in 
their operating costs during the current 
year, Albert F. Stuebing, railroad mechani- 
cal engineer of the United States Steel Cor- 
poration told the New York Railroad Club 
recently. 

Mr. Stuebing was quoting Mr. Ralph 
Rudd, President of the Burlington Lines, 
who had recently compiled some figuies 
based upon estimates of the Car Service 
Division of the Association of American 
Railroads. 

Quoting Mr. Biidd further, Mr. Stuebing 
continued: “The cost per ton mile of mov- 
ing these cars, not counting their contents, 
is estimated to be 1.13 mills. 

“If these cars weighed one fourth less, 
there would be a saving of 113,561,806,000 
ton miles which, at 1.13 mills per ton mile, 
would amount to 128,324,840 dollars. 

“Following the assumption that 1937 
would see 20 percent more business moving, 
the saving could total 153,989,808 dollars 
were it possible overnight to reduce the 
weight of all freight cars by one fourth.” 

Although steel has always been synony- 
mous with strength, stronger steels are the 
answer to the problem of reducing dead- 
weight to cut railroad operating costs, Mr. 
Stuebing declared. 

As far back as 1928 the United States 
Steel Corporation started pioneering in re- 
search for a high-tensile steel which would 
combine superior strength with a marked 
^^^anc^ndm^ervic^on^ 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 





C HATTANOOGA, TENNESSEE, has 
more amateur astronomers to the square 
inch than most American communities, per- 
haps because it has long been the home of 
the Barnard Astronomical Society (Bar- 
nard, the keen-eyed photographer’s assistant 
who became a noted piofessional astronom- 
er at Yerkes was a Chattanoogan) and is 
therefore telescope conscious. Claience T. 


Figure 1; Property of Chattanooga, Tennessee 


secondary. The lap was made by the Ritchey 
method— pouring pitch between ^4" strips 
of wood laid on newspaper. Cross marks 
were pushed into the strips before the 
pitch cooled, and the strips were broken in- 
to squares on hardening. The squares were 
later heated enough to detach the news- 
paper and applied to the disk, which was 
already covered with HCF, and others were 
similarly applied to the main 
mirror (Figure 5) . .An excellent 
method of supporting a mirror 
for test, devised by the late 
Henry H. Mason of Florida and 
once illustrated in these columns 
and used by Jones, is shown in 
Figure 6. A crank behind the 
board permits rotation of the 
spool and belt to bring any diam- 
eter of the mirror to a vertical. 

Jones spent a year planning 
this telescope, making 15 detail- 
ed drawings. To make the main 
mirror took one month of day 
and night work. Iron tools were 
used for grinding. Polishing took 
„ 27 hours, figuring 30 hours, and 

at no time did the miiror mis- 


Figure 2; Jones, Sr., and the 2QW 

Jones, 210 Glenwood Drive, Chattanooga, 
an architect by vocation and an amateur 
astronomer and telescope maker by avoca- 
tion, is the president of the society, and has 
been fathering and directing the construc- 
tion of a city observatory (Figure 1), for 
which he was the architect. Within the 
dome is to he a 20%" Cassegrainian reflector 
(Figure 2) designed and built by Jones and 
his sons Clarence and Bruce, assisted by 
Paul Lewis. Before tackling the 20%" job 
Jones, senior, made over 25 smaller mir- 
rors. 

The mirror was made on the machine 
shown in Figure 4, where tlie disk, 214" 
thick, is shown while being perforated. 
Central spindle, 3 r.p.m., side cranks 40 
r.p.m. and 1 r.pjn. Figure 3 shows the 


behave. The secondary is a convex. 

F rom Cyrll G. Wates, 7718 Jasper Ave., 
Edmonton, Alberta, Canada, we have 
received the following item pertaining to the 
telescope making art: 

“With the Foucault test nearly eighty 
years old, it is hardly likely that anything 
connected with it is actually new, but 
speaking for myself, there was always some- 
thing lacking in the precision of the test 
until I made the discovery that by sliding 
the knife-edge along the optical axis in- 
stead of across it, I could watch the shadows 
change from right to left, and thus deter- 
mine the exact focal center of any zone. 

“In order to slide the knife-edge along 
the axis with absolute precision an adjust- 
able guide must be provided with means 
for moving the edge laterally without affect- 
ing the parallelism of the guide and the 
axis. I built a rather elaborate machine 
with micrometer adjustments, right-angled 
prism, and so on, but nothing of the sort 
is really necessary. A strip of wood screw- 
ed down to the table, a large block to slide 
along it, and a knife-edge mounted on this 
block in such a way that, by 
turning a screw, the knife can 
be moved in and out — ^that is all. 

The essential point is that the 
whole thing must be movable 
exactly along the optical axis. 

“In actual testing, I start in- 
side the focal center and work 
toward me; then start outside 
and work in. I find that there 
is rarely more than 0.01 of an 
inch difference, even on central 
zones. I have completdy re- 
figured my 9" miiror, using this 
method, with the result that I 


method is that you watch the shadow con. 
tiniiously and can easily determine tk 
point at which it reverses, while the ciis 
tomary method requires the observei to 
judge a fixed appearance. It is the same 
difference as there is between a motion 
picture and a series of photographs.” 

F LLOWS a second item by Wates: 

“The contributions of J. H. Hindle 
and others in ATMA on the construction 
of diagonal mirrors for Newtonian tele- 
scopes leave little to be desired, but for 
the benefit of those who, like myself, hes- 
itate to attempt the edging and figuring 
of a truly elliptical flat, the following con- 
siderations are submitted. 

“Diagonal mirrors are generally made 
either elliptical or rectangular. In either 
case, the blank must be edged to size and 
tlien provided with a ‘surround’ of similar 
glass before attempting to figure the sur- 
face to a tiue plane. To these shapes may 
be added a third, viz., circular with straight 
edges. Let us see what is tlie loss of light 
due to the use of eacli of these shapes, 
taking a 12" mirror willi a focus of 96" as 
an example. 

“The correct size for an elliptical diagonal 
will be 2" by 2.83". The area of parallel 
rays intercepted will he that of a chcle 2" 
in diameter, or 3.14 sq, inches. Assuming 
glass %" thick, a rectangular diagonal will 
intercept a rectangle of rays 2" by 2.3", al- 
lowing for tlie protruding lower edge, which 
could, of course, be ground off if desired. 


Figure 3: The chocolate fudge lap 
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TINSIEY 

FOUR-INCH NEWTONIAN REFLECTOR, a fine little instrument 
for the amateur astronomer, all parts of aluminum and brass; 
Tripod of aluminum and adjustable in height; parabolic mirror of 
Pyrex coated with aluminum; complete with three eyepieces . . . 
! $134.00 . . . with case . . . $165.00. 

Sent! six cents for illustrated catalogue giving full details of the above instru- 
ment and many others; also a complete line of supplies for the Amateur Tel- 
escope Maker, the best in quality at most reasonable prices. 

j “JFe carry everything but the Stars." 

TINSLEY LABOIlATflRIES 

1 3017 Wheeler Street Berkeley, California 


To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely loiv considering their high quality. 

A six-iach telescope MIRROR OUTFIT: — glass, abrasives, pitch 
and rouge: — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS §5.00 

A suitable EYEPIECE: — positive, achromatic §4.00 

A really accurate one-inch PRISM (inferior prisms introduce 

distortions which ruin the definition of even the best mir- 
ror) §6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We ivill also answer your questions and test your mirror. 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE IJ Harvard St,, Springfield, Vermont 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to niechamca! abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices: 4" — §1.75, 5" — §2.00, 6" 
—§2,50, 7"— §3.00, 8"— §3.30, 9"— 
§4.25, 10"— §5.00, 11"— §6.50, 12" — 
§7.50, and 12J^" — §8.00, Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing width.s 

114"— 50c, I '4 "—60c, 1%"— 75e, 2" 
—§1.00, 2M"— §1.25 and 3"— §1.50 

LEROY M. E. CLAUSING 

5507-5509 JA Lincoln Ace. Chicago, III. 


MIRROR OUTFITS 

Complete with 2 glass discs, correet thickness, abra- 
sives, tempereil pitch, rouge template, instructions, etc. 
Finest quality guaranteed. 6" . $4 OO 

PYREX KITS as above. 6"— $6,00: 8"— $8,00 

PYREX MIRRORS 

Made to order, correctly figured, pol- 
Islied, pambolized and aluminized. Writ- 
ten guarantee. Prices upon request. 

We do polishing, parabolizing and aluminizing. 

MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
I"— $2.75: IH"— $3.75: lib"— $4.50: 1 *b"— to 

Prisms, experimental, I"— $1.75; IHj"— $2; I t's"— $2.25 
RAMSDEN EYEPIECES— finest quality lenses 
in brass mountings, standard I'/a" diam. 

'h“ or 'k'' F.L J4.00: 1" F.L. . $2.50 

Ik" F.L. 3 lens eyepiece stand. I'A" dia. $3.00 

PTrPTSPrtPFS French made, 33" long, 2" 
^ ■‘-'-J dia. Optical equipment: 

prism. I" pent, prism, 42 mm. achr. lens 
and I" F.L. Ramsden eyepiece stand. ffilAnfl 
M/P'dia, SPECIAL «I!>LU.UU 

FREE rofoloy Ti kmiprs, 3firr»sroj)c.v, Bhtoculars, 
t'lc lusliuelhm for 'i'clcecojic ilalcmq, lOt. 

PRECISION OPTICAL SUPPLY CO. 
tool E. 163cd Street New York City 


JAMER’S “ALL-IN-ONE” KITS 

Contain finest annealed, edged and bevelled tool and mirror blanks. 

We use only new glass. CORRECT thickness. Carborundum powders, 
fine emery, louge, synthetic white pitch (better than natural pitch)’ 
one fully polished diagonal, eyepiece lenses for nuking 1 inch, inch 
and 14 inch positive oculars with instructions for mounting the lenses 
Also the only COMPLETE and AUTHORITATIVE mstiuction 
book— "Amateui Telescope Making” edited by A. G. Ingalls— 500 
pages, piofusely illustrated. Kits may be purchased with or without 
this book but we supply no other instructions for making reflectois 
because it ts impractical for the beginner to hope to make a petfect 
mirror witliout it. 

4 inch ’^ALL-IN-ONE” kit j^3.00 with book ^6.00 

6 inch "ALL-IN-ONE” kit ^4.00 with book ^7.00 

8 inch "ALL-IN-ONE” kit ^6.00 with book ^9.00 

10 inch "ALL-IN-ONE” kit ^10.00 with book ^13,00 

Send $1 deposit with order— balance C. 0, D. 

Unbeatable Quality • Unbeatable Prices • Compare Either! 

BAYSIDE. N. Y. 


This area will be 4.60 sq. inches, which is 
1.46 sq. inches greater than that of the 
ellipse. The effective area of the O.G. 
being ilO sq. inches (approx.), there will 
be a loss of light of about 1.3 percent, 
wliich is equal to masking off a strip around 
the edge of the mirror .038" wide— or about 
14.,". 

“How about a circular diagonal? Again 
allowing for the square edges, the rays in- 
tercepted will take the form of an ellipse, 
2.83" by 2.30", with an area of 5.11 sq. 
inches. As compared with the elliptical mir- 
ror, this represents a loss of light of 1.8 
percent, equal to a strip ,052" wide around 
the edge of the O.G. As compared with the 
rectangular diagonal, the circular one 
causes a loss of light of only 0.5 of 1 per- 
cent, or an amount equal to grinding away 
14 thousandths from the edge. 

“These differences ate so small that one 
is led to the conclusion that the labor in- 
volved in constructing a truly elliptical 
diagonal is sheer waste of energ)’, and that 
a circular mirror which can be polished and 
figured without elaborate complications is 
perfectly satisfactory in all but very short 
focus telescopes. Certainly the difference in 
performance between a 12" mirror and one 
having a diameter of 11,948" is hardly jus- 
tification for the work involved.” 


F ive men in Providence, Rhode Island- 
Prof. C. H. Smiley, mathematician- 
astronomer of Brown University, Donald S. 
Reed, Harry A. MacKnight, Paul Eherhart 


STaiTTfSfrrs 








Figure 5; Trimming the main lap 
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KITS OUR SPECIALTY 


4 " kit ^ 3.00 
6" kit 3.75 
8" kit 6.75 
10" kit 10.00 
12" kit 14.75 


Pyrex ^ 4.25 
Pyrex . 5.75 


Pyrex . 24.00 


Kits contain 2 glass discs, 8 grades of atrasires 
(fewer do not insure an optically perfect surface) , 
rouge, pitch or beeswax, and instructions. 
Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

(send for free catalogue) 

M. CHAIM, 1425 Longfellow Atc., New York, N. Y. 

Gear Driven 
SPRINGFIELD 

available. You 
can build your 
own telescope or 
- ^ purcliase any sin- 

gle part by simply ordering from number 
on drawing. The New Springfield Mount 
can be used with or without the motor 
diive. No alterations necessary if you ever 
wish to add this device. 

Working Drawing 6"- 8" Mount ^ .50 
« « io".i2" “ 1.00 

Complete line of fine eyepieces, minor kits, 
etc For cirenk) ceTite to 

DONALD A. PATCH 

38 Crescent Street Springfield, Vermont 


The Perkin-Elmer Company 

90 Broad St., New York, N. Y. 

OPTICAL DESIGN 
AND CONSULTATION 

Sole Distriliutors for: 

WILLIAM MOGEY AND SONS, Ino. 
SCIENTIFIC OPTICAL WORKS 

Achromatic Objectives, Prisms, Plane 
Parallel Glasses, Mirrors, Wedges, Tele- 
scopes, Equatorial Mountings, Oculars. 

OPTIUL WORK OF ANY REQUIRED PRECISION 


\ LABORATORY APPARATUS 
I BIOLOGICAL SUPPLIES 
f MICROSCOPES 
\ TELESCOPES ! 

S - CHEMICALS j 

ftjri'plete ii-juga cstalcB lists ) 

LundfodH «t ut'rus i«f interest to M / 

sis:<5ire.ir and S'ffdeagKicfJ eipen- '*• I / 

Save Muney— B117 Di- / / 

reet. Stini nuw ' It’s FREE aad cammed 
full oEbdrgwuia and valusbleiaronuaUciji. 

■ WINN MFC. CO., Dept. 2009, l24W.238t., NswYorll 


Telescope and Optical 
Supplies 

80 mm. Zeiss altazimuth refraotins telescope 
and stand. 

Zeiis tolar prominence spestroaeope. Eyeplaeos, flats, 
prisms, nurrors, Barlow lenses, and; other awessories 
for the amateur teieseops user. Prepared talcrosctipB 
slides and photomicrographs both prints and Jaatma 
slides. Send sfamp for desoripthe msterial and 
prioM. 

C. W. Lusk, Optical lastrumetits 
1233 West 39tli Street Los Angeles, C^if. 





Figure 7: Hoffman, Schmidt, Eberhart 



Figure 8: The schmidtlng machine 

and Frederick C. Hoffman— have made a 
6" Sclimidt camera shown in Figure 7. 
The tube is shown inverted, Hoffman 
(right) has his thumbs on the minor ceU, his 
little finger on the film supporting nng, and 
Eberhart (left) his fingers on the ring for 
the correcting plate. Figure 8 shows the 
special machine by which these workers 
solved the problem of the difficult, irregu- 
lar, knock-kneed, bow-legged, psycliopalh- 
ulugical curve on Sclimidt correcting plates. 
Asked to describe this creation Reetl wiote: 

“Mr. MacKnight designed and built the 
grinding and polishing machine for the 
Schmidt correcting plate or lens. The plate 
was cemented in the Bakelite ring on the 
turntable and turned slowly by motor. A 
fine emery wheel rotating at right angles 
was used in grinding, and a similar wheel 
of wood with pitch on its edge was used 
with rouge for some of the polishing. The 
handle at the end of the long screw lor 
radial movement moves the grinding wheel 
from center to edge of the lens. The depth 
of the cut is adjusted by a micrometer. 

“The shape of the lens face was tested 
with a dial indicator measuring to .0001". 
Ring laps with No. 600 Aloxite and rouge 
were used for final grinding and polishing. 
As you suggested, we used a Borium tool 
to rough out the deep curve of the spherical 
mirror and its tool on a lathe.” 

In Figure 8, MacKnight is nearest the 
reader, adjusting the abrasive wheel of the 
machine, Hoffman sits behind, while stand- 
ing at the back, with the //I mirror in his 
hands, is Smiley who has led the project 


to designate in this column men of difier- 
ent vocations who make telescopes is often 
a problem. As amateurs in a hobby they are 
all equals and so they are all simply 
“Smith”, “Jones”, “Brown” and so an, 
whether billionaires or paupers, old m 
young, doctors, professors or water boys-. 
which we believe to be as they would beji 
like it.) 

R esident in china is C. N. Joynei 
address “P.W.D., B.M.C., Tientsen’, 
an Ameiican civil engineer who built tW 
telescope shown in Figure 9 and with it 
made photographs of the moon, and with 
these illustrated a hook leviewed elsewhere 
in this number. Figure 10 is the homemade 
camera with which these lunar photographs 
were taken. It consists of a film-pack adapter 
connected to a Thorndyke shuttei, the whole 
screwing into the eyepiece holder of the 
telescope. Joyner has two mirrors, a 10" 
made by himself and a 12" Hysil mirror 
made by H. E. Dali of England, each oi 
100" f.l. His own four previous mirrors were 
roughed out using oil instead of water. The 
telescope tube is of plywood; the base lias 
a run-off shelter. Beside Joyner in the pho- 
tograph is his son Nicolas whom he de- 
scribes as the “Castronomei” or “Assistant 
Director of the Observatory in Charge of 
Gastronomy”. (At about the same hungry 
age your scribe’s initials were parodied 
within his family as “All Gone Inside”.) 

F igure ll is an 8" made by C. E. Raible, 
Seavey Road, Milvale, Pa. The mounting 



Figure 9: Joyner, Joyner, Jr., and 10" 
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is based on an illustration of one of the de- 
1 signs that were proposed for the 200” tel- 
escope. Raible made the drawings, pat- 
terns, castings, and did the machining. 

F igure 12 is a mounting by C. E. Mielke, 
235 Princeton Avenue. West View, Pa. It 
is made of pipe fittings but not ordinary 
pipe fittings, Mielke describes it thus: “The 
castings are standard PA" flanged pipe 
fittings faced but not drilled. This size is 
suitable for a 6" or 8” telescope mirror. 
For a 10” mirror 2" fittings should be used. 
.“Is they are rough cast on the inside, the 
two tees are bored IIT' deep at each end 
and bronze bushings driven in. This gives the 
shaft a bearing at each end and also the 
large surfaces of the flanges are in contact, 
which makes fur smooth operating and rigid- 
ity. The polar axis is a drive fit in the tee, 
so that the shaft turns with the tee.” 

Y EARS ago W. H. Pickering and 
others described mysterious and peri- 
odic changes in size, shape, and color of 
certain lunar markings. Amateurs watched 
these but in later years observation largely 
lapsed. Now three excellent summaries of 
this subject, in the June-July number of 
Popular Astronomy (Northfleld, Minnesota) , 
bring it to the front again, and definitely 
describe observations that amateurs can 
make with plain equipment. Who knows — 
there may be marigolds on the moon, after 
all! 



Bausch & Lomb Navy Telescopes 

Said to have cost in excess of $130.00 



An excellent finder, 7 lenses, achromatic telescope tube, 
erector draw tube and eyepiece draw tube. Excellent for 
spotting game Object Lens 2", magnifles 3 to 10 power, 
Exit pupil 0 2' to 0 09", Eye Lens I.'j/IG", Cross Hairs 
Angulai field to 20®. Ereet image All bronze 

$ 12.50 


Prismatic Rifle Sight 
& Observers’ Scope 



Made by Warner & Swasej (5 power. Consists 
of achromatic ocular & objective lens, calib- 
rated reticule with Cross Hans, 2 highly pol- 
ished prisms firiiily set in solid cast bronze 
frame with soft rubber eye-cup. Micrometer 
adjuslments for yardage and windage. Used 
on Krag, Enfield, Savage, Springfield, etc 
Complete with mount and oak leather case 
(not shown). 

Regular Price $38.00 Now $7 50 



Navy Light- 
weight 1/2 
Mile Portable 
Searchlight 

Cast aluminum tv 
bronze liousinR 
Complete witli cai- 
tying cave and .I U 
lamp. Mangm type 
parabolic I’la-. 
reflector Hade by 
a E and Nat'l 
XRay I inch diam- 
eter I'i volt 

$ 4.95 


Exceptional Values 

Edison Storage Batteries 

ALL SIZES 
1.2 Volts Per Cell 

Cells are in excellent condition Complete with solu- 
tion, oonnccliona and Uays Prices below aie about 
10 q; of regular maiket price Average life 2(1 ye,irs' 
Two year uiiconduional Guauntee 





A-4 .Amps 

l.U) 

Ell 

$ 4.50 

A-i 

1S7 


4.50^ 

A-8 

22',. 


4.50 

it 

A-r 

2C2. 


4,50 


A-,S 

SOO 


5.00 

1 

A-10 " 

375. 


7.50 

S' 

A-12 " 

47(0 


10.00 

1 

PI-4 

75 


3.50 


B-2I.1-3I" 

37. 


3.00 


L-4I] '• 

2ii. 

I'dii 

3.00 


M-S ‘ 

U 


2.00 “ 

i. 


Latest Model Compressor 

Suitable for 

OFFICE, LABORATORY or HOME 
Quiet— Ejficient— Powerful 



Ideal vpiaying outbt for ,ill lltjuiih sucli ii. paiiils, 
cminuds. eU. Can also be uved fur cleaiiliiB. tire 
Hit1.uin8, and genera) purposes Etiiilppcd willi 
General Electric U HP motor, tjuincy all cora- 
pressiir, adjustable safety valve, .iml IflII lb air 
UMuge A. heavy duty Plummer spinv gun with l.T 
feet (if hose is aKu furiiislied Weighs 
only 11(1 lbs Price 

Complete and le.idy for opmvtinn 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S„ 105 Fulton Street. New York City 



ATEMSCO OCELARS 

Approved and used from coast to coast for the third year. Fibre Lena 
cells — Brass mounted — diameter 11^ inches. 


RAMSDEN TYPE— 1"— 14' 
SOLID OCULAR— %" efl 


-li" efl oculars 


each 


FREE with every order amounting to $3.00 or more 
An ATEMSCO single lens terrestrial ocular 

Amateur Telescope Makers Supply Co. 
Box 213. Flushing. N. Y. 
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Fof Y&U Who Take 
Pride in Taking 
Gomi Pietures 

Voigtimmder 

SUPERB 

REFLEX 


(FOCUSING MOOEL) 



It is the most modern of all t^viii- 
lens reflex cameras, with so many 
unique features that contribute to the 
making of better pictures, that you 
can be prouder than ever of the pic- 
tures you take with it. Handle the 
Superb, study its prism mounted on 
the shutter and the “remote-control” 
diaphragm wheel, both visible from 
above and changeable without till- 
ing camera, the special lever device 
for changing film easily without wind- 
ing. The critical focusing magnifier 
is mounted on a flap in the hood, the 
spirit level mounted in ground glass. 
The Superb takes twelve pictures to 
the roll-size 21,4 x 2l4- 


Fitted with Skopctr F;3,S 
3 inch Focus Anastigmat 
Lem in Compur Shutter 



World's Largest Exclusive Camera 
Supply House 

tie Sian of the Cttmera" 



Conducted by JACOB DESCHIN 


Close-Up Sports 
Photography 

Y ou can’t beat the close-iip for real 
story-telling quality. There’s nothing 
like it for punch and clarity. Here in a com- 
pletely segregated area, entiiely removed 
from all that is going on about it, singled 
out, restricted, is the whole thing in a nut- 
shell. You know what is happening and 
how it IS happening because you’re light on 
top of it and can therefore see it all clearly. 

Close-ups are effective with many sub- 
jects in photography and paiticularly so 
with sports and games because what is 
happening is of prime importance. Action 
is going on all the time, movement is the 
theme. In order to follow the game in- 
telligently we must see the details of the 
action. Where is the ball? How was it 
struck or thrown? How did the player get 
out of that fix? It is fascinating to watch 
the ball flying through the air or rolling 
over the ground because of the element 
of suspense involved. But why do we feel 
this suspense? If by some miracle the hall 
were to fly through the air or loll over the 
ground continuously, without halting any- 
where, we would very soon tire of watch- 
ing the game. What we are chiefly inter- 
ested in is the impulse that actuates the 
hall’s motion, on the one hand, and, on the 
other, whether it arrives at its destination 
and how. 

At ball games, football, and other sport- 
ing contests in which the action is neces- 
sarily spread over a large area, it is diffi- 
cult to follow these details camera-wise 
unless we use a telephoto lens. Sometimes 
even a telephoto lens is not enough, so we 
are content in the main to watch the game 
with field glasses and do the best we can 




Roque (2) 

photographically to record the game in the 
mass. 

However, such games as gulf and tennis 
and indoor games like billiards and bad- 
minton allow many opportunities for ob- 
taining close-up shots that really mean 
something. Often, too, they have a pictorial 
feeling about them distinct from their value 
as records of the game’s progress. On this 
point of pictorial effect, we would like to 
place special stress. After all, unless we 
are sports photographers assigned by a 
newspaper to “cover” a game and never 
mind the flowers, we should strive to make 
only those shots that look good as pictures 
as well as being important incidents in the 
game. 

Not all important incidents, of course, 
make worth-while photographic shots from 
the pictorial viewpoint. So if you’re out to 
make a record of the game, blaze away to 
your heart’s content. You will probably 
be able to get enough pictures out of the 
harvest to make a fairly presentable series 
to show afterwards to your friends. 

Wherever possible, however, better than 
a series of disconnected incidents will be 
groups of progressive steps in separate in- 
cidents. One such incident is described in 
the three photographs accompanying this 
discussion. The game played is known as 
roque, a form of croquet, and is ideally 
adapted to the close-up since it is played 
within an unusually small court. The three 
pictures constitute progressive steps in the 
ball’s movements. The first shows the mal- 
let poised for one of the most difficult shots 
in the game, that of driving the haU through 
a wicket which gives the ball a clearance 
of about %th of an inch on each side. The 
second picture shows the hall moving 
through the second wicket with the mallet 
I I I 
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A/eur Photo Contsi, 


OPEN TO ALL AMATEUR PHOTOGRAPHERS 


$150 IN PRIZES 


A cash prize and international recognition for your work awaits you 
if you submit one of the three best photographs entered in Scientific 
American's Second Photographic Contest. You do not need to be an 
expert photographer in order to enter. The rules are few and simple ; 
they presuppose only the ability to recognize and compose a photo- 
graph with pictorial appeal, and sufficient technical knowledge to 
produce a print of good tonal quality. 

Here are the Prize Awards 

First Prize $75 ■ Second Prize $50 • Third Prize $25 

Ten Honorable Mentions, Each to Receive a 
One-Year Subscription to Scientific American 

There are no limitations as to subject matter. You do not have to do 
your own processing, although it is advantageous to do so because of 
the control which you yourself can exercise over the production of a 
finished print of something that has literally been yours since concep- 
tion. 

In order that the judges may deal impartially with all submitted 
prints, a lower limit of size has been fixed. Prints entered in this con- 
test must be at least 314 by 414 inches, but they may he any size larger 
than this that the entrant may desire. Prints smaller than 314 by 4% 
inches are difficult to judge; they do not show details that become ap- 
parent in enlargements, which frequently improve a particular print 
greatly. Prints need not be mounted, but a well proportioned mount 
invariably adds considerably to the appearance. It is suggested that 8 
by 10 inch prints, suitably mounted, will give the best display to a 
really fine photograph. 

The rules are few and simple, but please read and abide by them to 
insure against disqualification. 

RULES OF THE CONTEST 


1. Entries will be judged on the basis 
of pictorial appeal and technical ex- 
cellence The decision of the judges 
will be final. In case of a tie for any 
prize, duplicate prizes will be awarded 
to the tying contestants. 

2. Prints must be no smaller than 3^4 
by 4’/4, but may be any size larger than 
these dimensions. Prints need not be 
mounted, but may be at the contestant’s 
option. 

3. Photographs must be submitted by 
first class mail, with sufficient card- 
board to protect the prints. 

4 Each entry must have the following 
data written on the back of the print or 
mount; Name and address of contestant, 
type of camera, and film used. 

5. Prize-winning photographs will be- 


come the property of Scientific Ameri- 
can, to be used in any manner at the 
discretion of the publisher. 

6. Scientific American reserves the 
right to purchase, at regular rates, any 
non-winning entry. 

7. Non-wmning entries can be returned 
only if sufficient postage is included 
when the prints are submitted. 

8. No entries will' be considered from 
professional photographers. 

9. All entries in this contest must be 
in the hands of the judges by December 
1, 1937. The results wifi be announced 
in our issue dated February, 1938. 

10. This contest is open to all amateur 
photographers who are not in the em- 
ploy of Scientific American. 


Wi 


hat could be simpler? Plan your entries now, and 
keep a sharp photographic eye peeled for the unusual shot that may 
be a prize winner. You may submit as many prints as you desire, 
sending them in all at one time or submitting them as they come 
along. Only one prize, however, will be awarded to any one contestant. 
The Board of Judges will be announced in a subsequent issue. 

Address All Entries to 

PHOTOGRAPH CONTEST EDITOR 

SCIENTIFIC AMERICAN • 24 WEST 40TH STREET • NEW YORK CITY 


W I LhB 

EWPIIOYEB 

PMMT PMISS 



e A totally new departure in design 
stamps this press as an outstanding im- 
provement in print flattening presses. 
« The problem of flattening prints 
has been approached from a new 
angle, and here at last is a press 
which will give service plus. 

• It is built to take plenty of abuse 
with nothing to get out of order. 

• At least two dozen prints of 11 x 
14" size or a corresponding number 
of a smaller size may be accommo- 
dated. 

• The new press is unique in con- 
struction, utilizing wood and metal, 
warping is impossible. 

• The platens are constructed of 
solid hard wood panels, encased in 
aluminum. 

• Insertion or withdrawal of prints is 
easy, as the platens are held apart by 
two springs until pressure is applied. 

• Pressure is easily applied, merely 
by turning the handles. 


PRICE 




Including: Eighteen Blotters 

Extra Blotters ll'}4 x 14% 4Qc dozen 


WSTANIEII 

RANGE-FINDEE 



For Distances from Infinity to 214 feet 


By the simjile addition of a BALDA 
DISTANZER to your camera It becomes as 
focus-sure as super-exiiensive outfits with 
built-in range-fliiders. Included with the 
DISTANZEK is ii “shoe” which permits at- 
tachment tor eveready tise on tlie camera, 
or instant removal for carrying in tlie 
pocket. 

PHICE, including soft leather purse and 
shoe for mounting $7.00 

Mail orders filled 



110 WEST 32ND S T/ N. Y. 


World's Largest Exclusive Camera 
Supply House 

“At the Sign ot the Camera" 
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GIVES YOU 
UNLIMITED 
i SCOPE 






169.50 


* Two really matched lenses 
Will produce 11 or 12 6 x 6 
cm. pictures 

* Folding Magnifier built in 
wood 

Automatic film winding 
mechanism 

A Real Value 

ABE €BHEN’§ 
IXCHANBE, me. 

“The House of Photographic Values” 

120 Fullon Street, New York 



BOOKS' 


BOOK 




There’s no hunt to the kind of pictures you can 
take with a Cantax . . . from a close-up that 
shows everj detail of a dragon fly's wing to a 
thrilling action picture snapped at 1/1250 sec 
Candid shots of people and events in ordinary 
artifici.al light, indoors or out. . . Readily _ 
adaptable to the making of copies of books, 
maps and photoinicro pictures. Choice of 14 
interchangeable Zeiss Lenses. 

.A.sk to see Contax II and III, the latter has 
htiilt-in photo exposure meter, .^t leading 
dealers. Wiite for Contax booklet. 

ZEISS BINOCULARS 

Ask your dealer to show 
you the new Featliei weight 
models — 32 to 40 '''l lighter 

Write for literatrire 
CAUL 2iEIIt3S, Inc. 

Dept CT-lj-9 
485 Fifth Ave., New York 
T‘2^ So Hill St . I. 0 S .tngele. 


“The 

Companion” 

A 6 X 6 cm. Czechoslovakian 
camera, A twin lens reflecting 
camera 

Fitted with Two 
HUGO MEYER TRIOPLAN 
F 2.9 lenses in delayed action 
Compur shutter 




Roque (3) 


caught at the peak of its swing through the 
first wicket. The third picture shows the 
ball in actual motion as it comes through 
the second wicket. This last was, of course, 
taken in a repetition of the same incident, 
but does, nevertheless, constitute a definite 
pait of the series. The last picture, inci- 
dentally, illustrates the pictorial type of 
picture discussed above. Notice liow the 
motion of the ball contrasts with the rigid- 
ity of the non-moving ball m tlie fore- 
ground. 

POLA-SCREENS FOR 

Amateur Cameras 

B y means of a range of adapter rings, 
Pola-Screens may now be fitted to the 
lens mount of- practically any camera. Sep- 
aiate lens hoods are also available, These 
screens are known as Type lA and come in 
four sizes, designated as Series V, VI, VII, 
and VIII. While our readers are already 
familiar with the characteristic of these 
screens — that of cutting out glare and re- 
flections — they will be interested to learn 
' that, when using Kodachrome to make pic- 
tures in natural colors, subjects can be 
made to stand out strikingly against a dark 
blue sky. This method of darkening the 
sky, incidentally, is the only one possible 
in color photography. 

Tilt Top for Your 
Tripod 

A n interesting gadget for the amateur 
. photographer, and one that will be of 
great assistance in certain phases of his 



Amateur Photographers 

New W.4YS in Photography, by 
Jacob Deschin. Eminently practical 
from every point of view, this new- 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a man- 
ner. $2.90. 

Infra-Red Photography, by S. 0. 
Rawlings. A treatise on the use of pho- 
tographic plates and films sensitive to 
infra-red. Exposure and processing 
are fully covered; formulas are given 
for sensitizing. $1.65. 

The Fundamentals of Photogra- 
phy, by C. E. K. Mees. Not only tells 
how to take and finish pictures but 
gives a solid foundation of the princi- 
ples of photography. $ 1 . 10 . 

Camera Lenses, by Arthur W. Lock- 
ett. E.iplains simply and clearly, yet 
with scientific accuracy, all the under- 
lying principles of lenses. $1.10. 

Champun on Fine Grain, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine grain, in- 
cluding formulas and how to com- 
pound and use them. $1.90. 

Practical Amateur Photography, 
by William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $1.20. 

Elementary Photography, by Heb- 
lette, Brehm, and Priest. You can 
learn much of the fundamentals of 
photography from this little book 
even though you have little or no 
knowledge of physics and chemistry. 
$1.15. 

Photographic Enlarging, by Frank- 
lin 1. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique, $3.70. 

Pictorial Lighting, by IF illiam Mor- 
tensen. Complete control of lighting 
is an absolute “must” for successful 
photography. This book tells clearly 
how to obtain such control. $2.15. 


Pricks Quoted Include Postage 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC American 

24 West 40tfa. Street New York City 
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3'5 ^6 
45 flop 


LEUDI 

The MODERN 
DEPENDABLE 
METER 


S not just another 
I exposure meter. 

22. I 3|| In its construc- 
A.,_ IB tion new scien- 
tific principles, 
not considered in other exposure 
meters, have been taken into ac- 
count. In the LEUDI you are not 
dependent on the eye’s gradual ac- 
commodation to light intensity, as 
in other optical meters. You hold 
the meter at easy reading distance 
from the eye. Wearers of eyeglasses 
will find this feature most conve- 
nient ; others will derive an increas- 
ed assurance of dependability. 
There is no need for arbitrary 
counting before you decide on the 
exposure numeral. Look into the 
LEUDI naturally and easily, and 
then observe your correct exposure 
at a glance. 

The LEVDl can he used with 
any type of camera. 

These and other featuics have made tlie 
LEUDI in a short time the most popular 
exposure meter. Ask your dealer. Litera- 
ture on request. 

MIMOSA AMERICAN CORP. 


work, is the Tilt-O-Rama tripod top that is 
being distributed in this country by Henry 
.Herbert, New York City. This device has a 
swivel top and graduated panoramic scale, 
both of which may be seen in the illustra- 
tion. The moving parts may be locked 
rigidly in position, after they are once set, 
and will support even large cameras secure- 
ly and safely. 

The adjustable tripod top is light in 
weight, being made of aluminum, and will 
fit any camera and tripod with standard 
socket and screw. The graduated scale is of 
great help to the photographer when mak- 
ing landscapes, and can be readily utilized 
in raanv foims of “trick” work. 


Fascination of Silhou- 


T HE beauty of the silhouette was ap- 
preciated long before photography 
came upon the scene, but a scissors cut-out 
of a profile is far inferior to the photo- 
graphic silhouette m many ways. The slight 
suggestion of form that is often obtained by 
photographing objects or persons against a 
bright light gives a feeling of life not oh- 


Hargaingram 

VOL. 26 179 WEST MADISONSTREET, CHICAGO, ! U NOS 

Bass Says: 

I wish you could go thru our "bouquet file” 
where hundreds of satisfied folk have taken 
pen in hand to write us of their appreciation. 
For instance: from North Carolina, "I am 
very well satisfied with the exchange” . . . 
from Cleveland, "I wish to express my 
thanks for the kind and courteous manner 
in which you handled my transaction” . . . 
from Marinette, Wis , "Yours is the best 
service I have seen.” Yes, the BASS Guar- 
antee DOES mean something. 


GOLDI 

1614 V.P. (3x4 cm.) 
with Zecanar F:4.5 
lens, Vario shutter 

$ 20.00 

With F:2.9 Prontor 
Shutter — to 1/175 sec. 
Delayed-action 

^ $ 30.00 


With F:2.9 Zecanar lens in Compuc 
Rapid shutter — to 1/300 sec, ^35.00 
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INViNTORY SALE 

USED AND SHOPWORN EQUIPMENT 
A FEW RANDOM BARGAINS 
FROM OUR COMPLETE LIST 


MINIATURES 

9 Doily or Full V.P. F4,." lens $I4.5D 
» Fofh Derby V.P. F3 ."i lens 16 95 

• Welti 35 mm Zeiss Tessar 3.S lens 39 50 
9 Super Nettel 3' min. Zeiss Tessar 2 S 

lens 72.30 

9 Kodak Retina 33 mm, F3 .3 lens 34.50 

REFLEX CAMERAS 

• 3^4 X R B. Graflex F4 .3 lens 59.00 

9 4x3 R.B. Graflex F4.5 lens , 65.00 

• P.C. Zeiss Mirrorflex Tessar F2 7 

lens 150.00 

• Mentor Reflex P C. Size Tessar F4 ,3 

lens 49.00 

9 Fothflex 6 X 6 cm. F3 5 lens 45.00 

SPEED GRAPHICS 
9 31.1 X 414 Speed Graphic Tessar F4 .3 
lens 1313 cm, Compur Shutter 87.50 

9 Post Card Speed Graphic Kraus 
F4.5 lens 59.00 

9 4 X .3 Speed Graphic Xenar 3,5 lens, 

Compound Shutter . . 98.00 

FILM PACK AND PLATE 
9 0x9 cm. Kawee r4 ,3 lens 21.50 

9 9 X 12 cm. Zeiss Tessar F4 3 lens 13 3 


cm. in New Style Compur Shutter 42.50 
96x3 cm. Beehee Trioplan 2 9 lens 42.50 
9 9 X 12 cm. Recomar F4 3 Xenar lens 42.50 
tSVi X 414 Linhof Rclmeider Xeniir 
F3..3 leas . 80.00 

Send for our Complete Bargain List. 

Sold on a Ten Day Trial — Money Back 
Guarantee. 

Liberal Allowances on your used equipment. 

FOTOSHOP, INC. 

136-S West 32nd St. New York City 



KIN-O-LUX 

16 mm Reversal Film 

On sunny days and outdoors, Kin-O-Lux No. 1 
yields the highest type of performance— Kin-O- 
Lux No. 2, an outdoor film of somewhat higher 
speed, has many loyal adherents— and for ulfra- 
criticat work indoors or ouf, Kin-O-Lux No. 3, a 
super-sensitive, fine-grain, panchromatic, anti- 
halo emulsion represents the ultimate word in 
film perfection. 

No 1 N'u 2 N'o. 3 

(in KMcn box) (In red biixi (in Isremlet bos) 
31) ft. $2.0P (2.5C S3.50 

IDdJt. 3.(10 3.54 6.D0 


PripM idrimic Prnftvsinu, Rrrufrt-ProoAiifl nd 
(ffurn vmtaae. 


MARKS POURflATION PLATES 

Eliminate Glare and Reflection in Photojraphy 
They artmilly alter light rlbrations so that unpleasant 
glare and di-sturbing rertertinns vanish— sa If by 
iiiaiai-. The halatiuu earned by !he^e condltiims N 
eliuiinatcd; detail becomes more opparent. In -kv 
photography clouds at.scme contrast and a new 
beauty. They are invaluahle assets In color phq- 
tography. Thev can be used with aatoundlnp ease 
liy any amateur. 


ISinm., $.3.7,3 2.3mm., $7.73 3Imm.. $11.50 

|12.?5 51nim , $lli.7.3 

POLARATOR 


A del ice vhleh enables you to ndJust a Jlsrks Pohir- 
leattan Plate to any stili or mmle camera at the 
angle of its maximum effldeney. 

Itom., $173 25ram., $3.00 Slmm., $3.23 

39mia., $3.75 jlrma,, $5,00 
Booklet F-Il on repueat 

KIN-O-LUX, Inc., 105 West 40th St., N. Y. 
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yyhale into is the usual enlarging camera. 

Take the case of the Rectifier Enlarger, 
the joint enterprise of Joseph M. Bing, 
F.R.P.S., pjctoiialist and authority on 
photographic exposure, and Adolph Fass- 
bender, F.R.P.S., pictorialist and instructor 
in photography. Feeling the need for an 
enlarger completely free of restrictions, and 
therefore constantly on the alert for every 
wish and whim of the pictoiialist, the de- 
signers got to work, using for a base an 
original Austrian design. They had in mind 
a few friends of similar tastes to theirs — 
pictorialists, salon exhibitors, men and 
women in the advanced category of ama- 
teurs. They would make a few of the out- 
fits and distribute them among their friends 
at a moderate price and without benefit of 
dealers. And so they did and so they are 
doing. 

The Rectifier hangs against a wall, leav- 
ing the easel free to turn handsprings, if 
need be, in the cause of original pictorial 
treatments, for in the Rectifier it is the 
easel, not the housing, that is moved up and 
down for varying the size of the image, this 
laising and lowering of the easel Iieiiig 
controlled by a counter-spring arrange- 
ment. The 18 by 18-inch easel revolves at 
the center from two supporting arms jutting 
out from the enlarger framework and may 
be used on either side, with a metal mask- 
ing easel on one and with flexed spring 
clips on the other for “bleed” enlargements. 

The Rectifier is equipped with a tilting 
negative liolder in a turn-table device which 
makes possible a quick shift in the negative 
image, a change from a vertical to a hori- 
zontal position lieing effected without re- 
moving the holder. As tlie negative liolder 
is tilted the housing is tilted with it, thus 
insuring correct and even illumination at 
any angle. The lens board takes lenses of 
various focal lengths interchangeably and, 
since the lens board is designed on tire 
principle of the rising and falling front of 
the camera, the lens may be shifted about in 
various directions within the fiill 360°. 


“Modern Angle” 

E xercising once again our proclivity 
for showing off, we present again a 
photograph of ours that has graced the 


walls of an exhibition hall. The picture is 
called “Modern Angle” and was taken in 
a triple mirror situated at sidewalk level 
below a store window front. We hasten tu 
explain this right away just to head tf 
the super critics who will at once noljv 
that the lettering visible in the picture i, 
reversed. Incidentally, it took several ei 
posures to get one that satisfied, because 
the scene kept changing all the time and it 
was necessary to get the light type of sub- 
ject in the off-center position. 


Slide-Rule Meter 

B elieved by its sponsors to he a nev 
thing under the sun, the Fotimer ex- 
posure meter is now on the market. The 
left-hand side of this so-called slide-rule 



meter is devoted to the scales fur deter- 
mining variations in light conditions, while 
the right-hand side is devoted to applying 
this information to film speeds and lens 
stops. The makers of the Fotimer claim their 
meter is the synthesis “of thousands of 
tests, by numerous experimenters, covering 
long periods of years, not only on photo- 
graphic film but also in connection with 




SEPTEMBER • 1937 


SCIENTIFIC AMERICAN 


177 



The Newest and 
Simplest of all 

EXPOSURE 

METERS 

Price $14^® 

SEND FOR BOOKLET 

PHOTO UTILITIES, INC. 

10 West 33d St. New York 


'hdtiVUb WlM. 

Cu WELTINI 35 mm. 

The last word in a precision candid 
camera with a coupled range finder. 
Our latest Bargain Catalog de 
scribing this and thousands of 
cither cameras and supplies is 
yours FREE. Write today. 


lURKE £> JAMES. Inc., 223 W, Madison Sh. Chtcigo, III. 



; Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.R.P.S. 

B esides having a consider- 
able amount of fun with the 
miniature camera, making trick 
“shots,” art photographs, and the 
like, you can also use it for spe- 
cial paying work. This little pa- 
per-hound booklet of 72 pages 
tells not only how to make in- 
teresting photographs that are 
salable to news agencies or mag- 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
: those who wish to mix profit with 
i pleasure this booklet should prove 
! most helpful. — $1.10 postpaid. 

f :;; For sale by 

, SCIENTIFIC AMERICAN 
I ti- West 40th St., New York, N. Y. 


photo-electric cells of special sensitivity 
corresponding to that of photographic film.” 
Directions for using the Fotimer are on the 
back of the slide, which is made of cellu- 
loid. Fotimer is made in various models to 
suit conditions in various latitudes. 

Hint for 
Bromoilists 

E xperienced workers with the bro- 
moil process suggest the use of the 
P. U. Opal Glass Palette for mixing and 
spreading bromoil pigments before apply- 
ing the ink to the print itself. Its advantages 
are that the white base of the Palette af- 
fords the opportunity of judging color 
blends, prevents the carrying of clumps of 
pigment to the print and indicates when 
the ink is practically exhausted. Also, be- 
cause the Palette is relatively heavy, it will 
not be accidentally picked up by the brush 
because of the tackiness of the ink. 

Announcing the Mini- 
Photoscop 

T aking the camera-world completely 
by surprise is the recent announcement 
of the appearance on the market of a new 
photo-electric exposure meter distinguished 
principally by three features; 1. An electric 
cell of extraordinary sensitivity; 2. An in- 
strument so small that it fils snugly in the 
palm of the hand, yet is accurate and rugged 
for all its compactness; 3. An unprecedent- 
edly low price for a photo-electric exposure 
meter. The new meter is known as the 




Pictures of working models, 
charts, new and complicated 
iiiachineiy, apparatus am! the 
like are intensely valuable to 
the scientific worker for pur- 
' poses of study and reference. 
And because it records what 
It ‘'sees” with infinite detail and clarity, Speed 
Graphic is the perfect camera for tins work. This 
Ainericaii-inade. precision-hiiilt camera is making 
]iuze-winnlnR pictures for workers in many fields. 
Available in three sizes 3 x 4ki, 4 x .1 and 5x7. 
See them at \our dealer’s. 


CPCEI Write tml.iy tor our eatii- 
log (it Gralies ami Stpcod 
Grapliu' .Vnieiican-macle, Prizo-Wiii- 
ning Cameras ami alivebsoiics P.iste 
(uupon lieloiv on pennv post riii'il, if 
5 QU nWi Foltiiei Giatlcz Corpma- 
tioii Dept S.C-12, Kooliester N Y 



FOLMER GRAFLEX CORPORATION 
DEPT S.C-12, HOCUEtsTEK, X. T., XI S. .V. 

Please semi me youi free eat.ilne desfriliiiiK Grafiew ami 
Speed Gtapliif Araerlcari-madf, Pnzo-Wninlng C.uiiti.is 
and Afceisones Xo obllgiitiiin 


N.VUE. 


Address. 


City Stvte. 


GRAFLEX 


Mini-Pliotoscop becau.se of its small dimen- 
sions, its size being, in fact, about that of 
a package of cigarettes. It comes equipped 
mth an ever-ready case, the cover of which 
also serves to protect the meter, when in use, 
against foreground reflections. 

A feature of the Mini-Photoscop that 
should recommend it to many is the fact 
that it may be operated with one hand, 
both for aiming the meter and setting the 
knurled dial, irrespective of whether the 
meter is held in the left or the right hand. 

By a slight shift of the knurled dial, on 
which the indelible scale markings are 
large and clear, readings are instantly made 
for still photography, motion picture work, 
or color photography. The meter is aimed 
and read in the same position as a hook, 
the top-light influence being excluded and 
the reading angle restricted to less than the 
ordinary camera lens field, thus ensuring 
a correct reading for the subject. 

Projector for 
Miniature Positives 

T he popularity of Kodachrome and 
Dufaycolor natural color film among 
35-mm camera users makes the ownership 
of a projector for viewing the resulting color 
transparencies as urgent as the need for a 
projector in motion picture photography. 
The announcement of a new projector by 
E. Leitz, Inc., makers of the Leica camera, 
is, therefore, welcome news. The new pro- 
jector, known as the VIII-S, is claimed by 
its sponsors to give an image brilliant 
enough for moderately large gatherings, yet 
fully adapted for home use. The Vlll-S uses 
a 250-watt bulb, will project single frame 
filmslides, double frame filmslides or 2-by- 


PRIZE-WINNING CAMERAS 


Cameras 

Always ready 
for prompt and 
effective action. 
The Mirror Re- 
flex construc- 
tion shows the 
subject in nee- 
dle-sharp clarity 
and detail- 
erect and bril- 
liant — as it will 
appear in the 
negative — and 
provides, more- 
over, an auto- 
matic and ac- 
curate analysis 
of your subject. 
A child can op- 
erate it ... an advanced worker will 
delight in its performance. It reflects 
every fleeting emotion — every momen- 
tary change in expression in so life-like 
manner — tlial your picture is actually 
made the moment it comes within the 
scope of the finder. Truly, Rolleicord 

Cameras are instruments drat actually 

think for you. 

Picture Size: 2^ x 2 ^ inches 

With f/+.S lens $65.00 

With f/3.5 lens 75.00 

The Rolleiflex, a more expensive 
camera, of the same type, possesses 
many unique refinements that have 
never been successfully imitated. 

Write for detailed literature. 

FREE TRIAL GLADLY GRANTED 

Burleigh Brooks, Inc. 

127 West 42 Street Ne-w York 
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...Liyood^fomt 

Stroll out after breakfast — on 
the sports deck of the MON- 
ARCH or QUEEN . . . this is 
what you see! And one look 
at the broad, breeze-swept, uii- 
crowded playing space will lure 
you, too, into an early morning 
game — to keep in form for 
your sports life in Bermuda. 
It’s all part of the Furness 
“Pleasure Plan,” just as your 
swim in the sumptuous pool — 
your afternoon at “the races” 
— your room ivith private bath 
— all part of this Furness de- 
sign for living as gay Bermuda 
lives. 

ASK YOUR TRAVEL AGENT or 
Furness Bermuda Line, 34 White- 
hall St., Phone BOwling Green 
9-7800 or 634 Fifth Ave., New York. 


THE SCIENTIFIC AMERICAN 
DIGEST 

{Continued from page 167) 

tions. These effoils were successliil and in 
1934 an outstanding steel was introduced 
under the trade name Cor-Ten, now the 
leader of the corporation’s high-tensile fam- 
ily. Two pounds of this steel will ordinarily 
do the work of three pounds of plain steel. 

Herein lies one key to weight reductions 
and the means of effecting savings by the 
railroads. This high-tensile product is not 
only stronger than ordinary steel, but also 
more resistant to corrosion. Hence, thinner 
sections can be used in freight and passenger 
cars to give an average saving of 33 percent 
in the weight of structural parts. By thus 
eliminating costly deadweight from rolling 
stock, railroads can haul longer passenger 
trains and speed up their service. More pay 
load can be carried in freight equipment, 
with a substantial contnbiilion to net earn- 
ings. 

(End of Transportation Section) 

Significance of the 
Moscow-U.S. Flights 

HILE the Soviet fliers from Moscow 
did not get to Oakland, California, 
on their first trans-Polar flight, but had to 
slop at Portland and continue their journey 


prosaically as passengers on another aii- 
craft, and while they broke neither the long- 
distance flight record, nor the record of the 
longest non-stop journey, their achievement 
is nevertheless a remarkable one. Perhaps 
the readiest way of grasping the significance 
of the flight is to glance at the appended 
map and to compare the length of their 
journey with the distances of a possible 
journey from Moscow to California via Si- 
beria and the Pacific Ocean. There is no 
doubt that if the West Coast of the United 
States is ever to he directly connected with 
the center of the Soviet Republic, it will be 
over the North Pole, taking “a short cut 
over the top of the Earth.” The flight is all 
the more remaikahle when the uncharted 
and unheaconed teriiluiy is taken into 
account, as well as the tremendous difficul- 
ties of navigation in a region where mag- 
netic indications aie as uncertain as they 
are at the North Pole, where magnetic' 
lines converge and cioas in the most con- 
fusing manner. 

The view of the ANT-25 indicates a 
lohusl and well proportioned aii plane ad- 
mirably adapted for its special task. Many 
wind-tunnel tests, careful vibration com- 
pulations, and many trial and long-distance 
flights preceded the great exploit. The 
plane is 44 feet long, 18 feel high and ha.s 
a wing spread of 122 feet. The wing area 
is 946.8 square feet. The weight empty is 
9240 pounds, and fully loaded the wing 
loading i.s 26.24 pouiuLs per square fool. 
The engine, Riis.sian Inidl, dovolop.s 9.50 


Above; The ANT-25, first Russian plane to fly from Moscow to the United 
States, Below: The crew, right to left: G. Baudukov, V. Chkalov, and A. Belekov. 
At left is A, N. Tupolev, under whose supervision the plane was built 
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Route of the first Russian trans-Polar flight 
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horsepower and weighs 1430 pounds, which 
is relatively light for a water-cooled engine. 
It will be noted that the aspect ratio (wing- 
spread to choid) of the wings is very large. 
This was necessary to seciiie efficiency in 
long-distance flying, but also introduced 
slnictiiial difficulties, since e.xcessive wing- 
spread means undue weight of wings. One 
reason why this difficulty was solved was 
because the fuel tanks were each 21 feet 
long and placed in the wings, so that the 
weight of fuel relieved somewhat the up- 
ward lift on the wings. Also, the fuel tanks 
were made an integral part of the wing 
structure — a proceduie which American de- 
signers might well imitate on occasion. To 
safeguard against forced landings over 
water, air-tight compartments were provid- 
ed in the wings, so that ample flotation was 
provided. 

All our congratulations to the constructors 
of the plane and engine and to the pilots 
of the flight. — A. K. 

At the time of going to press, a second 
Russian plane has just landed at San 
Jacinto, California after successfully flying 
over the Pole. This flight, in a plane sim- 
ilar to the one described above, set a new 
distance record of 6262 miles.— Fd. 


the Biiieau of Air Commerce has promul- 
gated the following classifications: 

1. Super-terminals, with minimum run- 
ways of 4500 feet. 

2. Terminals, with minimum runways of 
3500 feet. 

3. Limited terminals, with rniiiimum run- 
ways of 2500 feet. 

4. Airports with fuel, housing and serv- 
icing facilities. 

5. Landing fields, which include emergen- 
cy field, and so on. 

Some of the best-known airports in the 
United States will not be able to meet 
the highest of these requirements and New- 
ark, Chicago, Washington, Seattle, Detroit, 
Kansas City, and Portland, Oregon, will 
suffer tremendous loss of prestige thereby. 
Floyd Bennett in New York City will, on 
the other hand, meet all the requirements 
and its position relative to the Newark air- 
port will be greatly strengthened. 

Of course, there is a fine point in de- 
signing an airport; it must have runways 
long enough to be safe, but excessive length 
means a heavy financial burden. The dif- 
ficulty is to strike the happy mean. — A. K. 


Super-Terminal 

Airports 

T he Bureau of Air Commerce is re- 
classifying airports of the United States. 
As airplanes become larger and the wing 
loadings heavier, the length of run for take- 
off also becomes longer and so does the 
landing run. Moreover, it is not sufficient 
to have just the right length of runway; 
adverse weather conditions may necessitate 
landing at far higher speeds than normal, 
with a correspondingly longer run. Also, the 
take-off is not safely completed when the 
wheels have merely left the ground; the 
subsequent climb to clear surrounding ob- 
stacles must be taken into consideration. 
As a matter of fact, no one is quite certain 
what the exact requirements of an airport 
should be. Investigations to be made short- 
ly by motion picture studies of take-off and 
jandim. wiB b. v.rY klpful in this regard. 


Conquering the 
Atlantic by Air 

I T is already a commonplace that a regiJar 
flying boat service is available between 
New York and the Bermudas, with Pan 
American and Imperial Airways happily co- 
operating and passengers commenting on 
the excellent meals served during flight. It 
is significant of the meticulous care exer- 
cised by these great operating companies 
that prior to extending the New York-Ber- 
muda service farther across the Atlantic, 
they are going to make careful and numer- 
ous survey flights, with airlines charted and 
weather and radio services carefully checked 
and coordinated. Of course, tlie credit for 
the ultimate conquest of the Atlantic by 
air will be shared equally with the air- 
craft constructors and the engine builders, 
and the first information released on the 
giant Boeing Clippers for this work is of 
great promise. The Boeing Model 314 fly- 
^i^boatJsjQjbe^^e^|ui£ £^d with four 1500 
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Cyclones, probably tlie most powerful air- 
cooled engines in the world. Six in all of 
these giants are on order for Pan Amer- 
ican Airways. Each of the planes will weigh 
more than 82,000 pounds gross and will 
have a wing spread of 152 feet, an overall 
length of 109 feet, and an overall height of 
28 feet. 

As can he seen from the artist’s concep- 
tion of the Boeing Clipper, the latest ideas 
m aerodynamics have been embodied in the 
design. The cantilever wings are no longer 
a novelty, but the manner in which the en- 
gine nacelles blend into the wing with a 
minimum of disturbance is particularly 
neat, and the lines of the hull are beautiful 
to the aerodynamic eye. There has been a 
good deal of argument in the past whether 
wing.tip floats (as in the Sikorsky Clip- 
pers) or sponsons — short sea-wings — (as 
in the Glenn Martin designs) are superior 
tor all-around service. Since the Boeing 314 
IS to have sponsons, it may he taken for 
gianted that sea-wings have won the ai- 
guraent— probably because they provide bet- 
ter taxying properties, help a little on take- 
oil, and pve less over-all aerodynamic drag. 
Careful inspection of the drawing will in- 
dicate that each of the control surfaces- 
riidder, elevator, and ailerons-is provided 
witli two auxiliary trimmers or tabs. This 
used to be Boeing practice on the rudder 
only, and this is the first time the use of 
two tabs has been extended to the other 
control surfaces. One tab is used to give 
trim that is, to give the control surface 
a required, steady position for cruising 
flight; the other tab helps in balancing the 
controls and reducing pilot effort 
Aside from the basic design of these 
newest C/ippera, there are many features of 
interest. The Boeing 314 will he able to 
carry 72 passengers on day-time flights, with 
a crew of eight. At night, they will provide 
ipper and lower berths for 40 passengers. 

500n"o r 

200 mTs approximately 

5nnn u range of 

5000 miles. About 15 tons (5000 gallons) of 

sons It IS another advantage of the spon- 
sons that they provide additional space for 
uel There mil be two full decks-an upper 
deck for flight crew and cargo and a min 

~dlnrkfe 


to the engines during flight. At the forward 
end of the tipper deck will be located the 
flight-bridge” with posts for the master 
and five other flight-officers. Behind the con- i 
trol rooms within the wings will he the main 
cargo compartments, with sleeping and liv- 
mg qimrters for the crew directly behind 
Uiera. The nose of the hull will provide ad- 
ditional cargo space and a compartment 
tor the mooring apparatus. 

A circular stairway will connect the up- 
pel and lower decks. The main deck, be- 
sides passenger cabins, will conLuin a dining 
and lounge salon in the center section, a 
galley foiward, lavatories and dressing 
rooms for men at the forward end and for 
women 11 , the after seel ion. We may take 
complete sound-proofing, heating, ventila- 
tion. lighting, and .so on, for granted.— yf. K, 

Yankee Ingenuity and 
the Airship 

QINCE eveiyone else seems to have pin- 
U iosophized on the Hindenburg disaster 
and guessed at the cause ol the accident, 
we 1, ave felt it wiser to refrain from similar 
efforts here. But the thoughts of a corre- 
spondent, E. Burke Wilford, of the Pennsyl- 
vania Aircraft Syndicate, should be placed 
on the record. “Why should American air- 
s up constiuction follow German practice so 
slavishly? asks Mr. Wilford. “Yankee in- 
genuity should carry forward the German 
rigid airship in the same manner that Glenn 
Martin and Sikorsky have developed the 
flying boat far beyond the Dornier DOJ. 
yrigmality and experimental work by Amer- 
ican engineers could increase propulsive 
and structural efficiency so much as to offset 
die decrease in lifting power due to chang- 
ing from hydrogen to lielium. Why adhere 
0 lahne cover when our metal-clad ZMC~2 
has proved out so well in extended service? 

Bow elevators, already used in the auh- 
marine, would have prevented the crash of 
safety the 
Our correspondent is 
cc y right. If and when we resume air- 
ahip construction, it may be well to consider 
a parting with mere tradition.—^. K. 

Thoughts on Pilots 

W/’HEN Major R. W. Schroeder speaks 
on Air Line Safety Conference or 

enjoy Iiis racy 


SEPTEMBER • 1937 


SCIENTIFIC AMERICAN 


181 


well-llioiiglit-oiil opinions on flying and 
fliers. Tims, on the question of co-pilots or 
second pilots: . . the pilot expects to be 
checked by another man. So we readily ask 
that we have the co-operation of the trans- 
port industry in providing a second pilot. 
We cannot expect him to have the judg- 
ment and experience of the first pilot, but 
he certainly should have a very good tech- 
nical education and understanding of the 
coiisliuction and limitations of the power 
plant. Many of our old pilots are not of a 
mechanical turn of mind and generally they 
are not trained in engineering matters. They 
need the support of a second pilot who un- 
derstands the general engineering condition 
of the ail craft and what a combination 
of temperature, pressures, and other items 
amounts to when summed up.” 

Apparently the new ciop of young pilots 
is better in some tespects than the old tim- 
ers. “I am happy to report,” says Major 
Schroeder, “that the operators have co- 
pilot material coining through that is very 
good first-class pilot material and I believe 
in many instances will surpass the present 
first-class pilot material. These new boys are 
not used to flying near the ground and do 
not know much about it and are happier 
when they aie on instruments away from 
the ground, while tlie older boys hate to let 
loose of the gioimcl. The new pilot lecog- 
nizes that ships in deep air do not drag their 
bottoms any mure than do ship.-, in deep 
water at sea.” 


A Versatile Lawn Spray 

S PRAY patterns that aie reminiscent of 
the broadcast patterns in the radio an- 
tenna story in another section of this issue 
are made by a new lawn sprinkler head. To 
outward appearance, this sprinkler is simi- 



Onc of the many patterns possible 
with the new lawn spray described 


lar to many in general use, but it has adjust- 
able nozzles which permit its use on sections 
of a lawn hitherto impossible to reach with 
a general spray because of the danger of 
wetting houses or pedestrians passing on the 
sidewalk. This spray can he adjusted to fit 
exactly a triangular section in the corner 
of a yard, a square section, an hour-glass 
section, and several other odd ones, to take 
care of varied limitations of different lawns. 


Motorized Sander 

O scillation through a stroke of % 

inch is imparted to a new sanding pad 
Jtv.mnwpr .RimnUed through a flexible shaft 




range from 1750 revolutions per minute to 
2800 tevolutions per minute to suit varying 
kinds of work, Thiee types of drive include 
motor mounting on a plate for bench work, 
motor suspension from overhead by means 
of bale-type handles and motor mounting on 
a pedestal as shown in the illustration. Oper- 
ation is on 110 or 220 volts. The block to 
which the abrasive paper or cloth is at- 
tached is an assembly of flexible rollers of 
composition ruliber and fabric with a flex- 
ible pad. The surface of the pad takes the 
shape of the surface being worked on- 
straight, convex or concave— as indicated in 
the lower of the two illustrations. From one 
to five sheets of abrasive can be attached at 
one loading, each being one third the size of 
a standard abrasive sheet. 

The head is shaped to fit the hand and 
weighs 7^/-! pounds. The machine can be 
used in any position on surfaces of metal, 
wood, compositions, leather, or marble, for 
sanding, buffing, polishing. There is a water 
connection with a series of openings on each 
side of the block so the machine can he 
used for wet finishing, A special block is 
available for sanding with naptha or ben- 
zine.— /nrfustria/ Equipment News. 


Salt Prevents III 
Effects of Heat 

A SERIOUS problem to many of the 
important industries of the country is 
the effect of extreme heat on employees. In 
mills and factories where of necessity high 
temperatures exist, the problem of heal 
cramps and heat prostration is especially 
acute. Cramps and prostration, however, 
are frequently met with in the hot months 
of summer where workers are unprotected 
from the direct rays of the suu, and, for that 
matter, even in mills where the temperature 
is lower than that of the outside air. 

The use of salt as a remedy and preven- 
tive measure in such cases is several de- 
cades old, but only recently has its efiective- 
ness been scientifically proved by successive 


Accurate 



P ERFECT formulae, color control 
and analytical selective processes 
in the present-day laboratory make 
three definite demands . . . unques- 
tioned results, saving of expensive in- 
gredients, and saving of the techni- 
cian’s valuable time. 

Industrial laboratories in general, 
and chemical laboratories in particu- 
lar are buying more EXACT WEIGHT 
SCALES of the type illustrated than 
in any of the more than fifty-three in- 
dustries we serve, proof we believe, 
that our product meets the most ex- 
acting requirements of fast, precision 
weighing operations. 

Write for complete industrial weigh- 
ing equipment catalog for your indus- 
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investigations of the value of salt as a heat 
prostration preventive was made by the 
Fatigue Laboratory of Harvard University, 
conducting experiments both at home and 
in the field. More than five years were spent 
in gathering data on the physiological and 
pathological effects of high tempeiatiire on 
workmen. 

Dr. Arlie Bock, who is connected with the 
Harvard Fatigue Laboratory, suggests that 
a worker, working eight hours a day under 
extreme heat, should use plenty of table salt 
with his food and also should take five or 
six one-gram tablets of salt, enteiic coated 
to prevent dissolution before the tablet 
leaves the stomach. 

Salt tablets solve prostration problems. 
Since salt tablets have been made available 
several automobile plants have not had a 
single case of heat exhaustion. The tablets, 
each containing one teaspoonful of pure 
sodium chloride, are available at drinking 
fountains in many of the factories. They are 
swallowed whole, followed by one or more 
glasses of water. Holding that the principal 
cause of heat exhaustion is the loss of salt 
from the blood stream through profuse per- 
spiration, Dr. E. R. Harris, physician at the 
Cadillac motor car plant, is urging shop 
workers to take from 10 to a dozen of the 
salt tablets daily. — Henry C. Marble, M.D., 
Surgical Director, Ameiican Mutual Liabili- 
ty Insurance Co. 

Controlling Growth 
OF Weeds 

S ULFURIC acid spray as a method of 
controlling the growth of weeds in fields 
of grain is gaining ground in the United 
Stales. Tests covering several years and sev- 
eral thousand acres of grain fields in Cali- 
fornia have demonstrated the effectiveness 
of this method. During the present season 
more than 6000 acres are being kept free 
from weeds by spraying with solutions of 
sulfuric acid which kill weeds but do not 
injure the growing grain. 

This is a meager beginning when in Cali- 
fornia alone there are more than half a 
million acres that could be benefited and 
when the vast grain fields of the midwest 
and the Pacific Northwest have not yet 
been touched. In France the treatment is 
already applied to more than 500,000 acres 
and its use is growing in England and on 
the Continent. The California development 
includes testing new, more efficient types of 
sprayers to cover larger areas more effec- 
tively. — D, H. K. 

Automatic Reception 
OF Distress Signals 

H itherto, the fate of the passengers 
and crew of a ship in distress has de- 
pended upon various uncertain circum- 
stances. Oftentimes SOS signals did not 
bring the desired help, for the reason that 
when the call was sent out, the radio ap- 
paratus of some small steamer in the vicinity 
wliich carried only one operator did not 
get the message because the operator hap- 
pened not to be on duty. 

The German radio industry has recently 
developed an instrument for ships, yyhich, 
when a certain pre-arranged alarm signal is 
received immediately preceding the SOS 
call, causes a bell to ring and a red light to 
glow. The alarm can immediately be dis- 


it has served its purpose. The instrument 
functions automatically, and requires little 
attention except occasional replacement of 
tubes. After having been thoroughly tested 
by the Reich Post-Office Department experts, 
this instrument has been installed on ships 
as a further means of safe-guarding life on 
the high seas. 


LAKE MEAD 

fT'HE enormous man-made reser- 
voir behind Boulder Dam known 
as Lake Mead stored 13,582,000 
acre-feet of water on June 1 of this 
year as compared with 7,076,000 
acre-feet at the end of May 1936. 
Next to this lake, the largest reser- 
voir in the United States is the 
Minidoka project in Idaho with 
2,484,820 acre-feet storage. 


Signal Honor for 
Professor Russell 

F rom Nature, published in London and 
regarded everywhere in the scientific 
world as the leading journal of science for 
the piofessional, we quote an apprecialiuu 
of Professor Henry Norris Russell who, 
since 1900, has written a monthly astro- 
nomical article lor Scientific Ameiican 
and for years has been its aslioiiomical edi- 
tor. Natures comments on Professor Rus- 
sell appear on the occasion of his election 
as a foreign member of the famous old 
Royal Society, an honor confened only on 
a very few foreign scientists. Thu Royal 
Society is composed of the pick of Cieat 
Britain’s scientists: 

“Prof. H. N. Russell, professor of astron- 
omy at Princeton University, U.S.A., is one 
of the best-known American astronomers. 
He first became prominent through his the- 
ory of stellar evolution, according to which 
a star, contracting continuously throughout 
its history, passed successively through a 
‘giant’ stage of rising, and a ‘dwarf’ state 
of falling, surface temperature. This theory, 
legaided somewhat skeptically at first, 
gained general acceptance through llie dis- 
coveiy, by means of Adams’ and Kohlsclnit-^ 
ter’s spectroscopic metliod for determining 
absolute magnitudes, of the reality of the 
distinction between giant and dwarf stars. 
The development of the theory of stellar 
constitution called for some amendment of 
the original postulates of Russell’s theory, 
and it is characteristic of him that he made 
no attempt to preserve ideas based on in- 
sufficient data, but became a leader in the 
reformulation which was seen to be neces- 
sary. He was among the earliest to realize 
the importance of Saha’s theory of ioniza- 
tion in stellar atmospheres, and look a lead- 
ing part in working out its implications, 
always with a keen appreciation of the limi- 
tations placed on theoretical possibilities by 
difficulties inherent in methods of observa- 
tion. The development of laboratory spec- 
troscopy attracted him strongly, and with 
the collaboration of Prof. F. A. Saun- 
ders he obtained the first evidence of the 
co-operation of extra-nuclear electrons in 
producing line spectra; ‘Russell-Saunders 
coupling’ is now a well-established, and the 
most frequently recurring, type of such co- 
operation. More recently he has made im- 
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complex hpectra corresponding to various 
stages ol ton ization— particularly those of 
metals prominent in celestial spectra. 

“Prof. Russell’s work is marked through- 
out by a breadth of interest and a clearness 
of apprehension of essentials which place 
him among the greatest men of science 
of the time. There is scarcely a branch of 
astronomy (with the possible exception of 
problems peculiar to the extra-galactic 
nebulm) which has not attracted his atten- 
tion and become elucidated thereby. He 
has recently advanced some very suggestive 
ideas relating to the origin of the solar 
system, and his text-book on astronomy, 
written in association with his colleagues, 
Profs. R. S. Dugan and J. Q. Stewart, is 
unique in its kind. He travels freely among 
the American observatories, and has for 
many years been regarded as a kind of 
unofficial ambassador-at-large, co-ordinating 
work of various types and often taking an 
active part in the solution of the problems 
encountered. His vivid personality is one 
of the most conspicuous and characteristic 
features of astronomical conferences, and 
the well-deserved honor now accorded him 
of foreign membership of the Royal Society 
will give universal satisfaction.” 

What Natuie says in the next to the last 
sentence of the above quotation is often 
heard orally in American astronomical 
circles : Professor Russell’s advice is sought 
by astronomers in many other observatories 
than his own at Princeton, and many speak 
of him as the dean of the piofesaion in 
America where there are in all about !iQ0 
astronomers. (The above has been insetted 
without his knowledge,— T/te Editor.) 


ICE CREAM 

ICE cream was first produced com- 
mercially in 1851 in Baltimore. 
By 1900, according to Food Indus- 
tries, annual consumption had 
reached 25 million gaUons, and now 
it is 200 million. 


Plastic Pistols 

P HENOLIC resins are used to make the 
gun from which blank smoke cartridges 
are fired as an alarm when a bag of valu- 
ables is stolen from a messenger. This de- 
vice, called “Tracelarm,” described in this 
department in April, depends for its effec- 
tiveness on the fact that a light, strong gun 
tor the delayed shooting of the alarm cart- 
ridges can be made of plastic materials 
which are not corroded or injured over a 
long period of time. This fact makes it un- 
necessary to grease or clean the shooting 
mechanism and keeps it always ready for 
action.— J9, H. K. 

Hay Fever Aided By 
Air Conditioning 

V ICTIMS of hay fever and other respira- 
tory affections are assured of a “high 
degree of benefit” from air conditioning to- 
day, as a result of a series of pollen tests 
by Professor F. H. Hodgson, Department 
of Allergy botanist at Roosevelt Hospital. 

Using an air-conditioning unit provided 
j,y Carrier Corporation, Professor Hodgson 


air was heavily saturated with dust and 
pollen. The unit was a summer portable 
room cooler without special attachments. 

Actual lesiilts in one of the main tests 
in a “room to be used by an allergic pa- 
tient,” Professor Hodgson said, showed the 
pollen count reduced, in 10% hours, from 
1050 to two per square centimeter. 

Summarizing the results of his various 
tests, the Professor reported: 

“From the many experiments described, 
it would seem that the efficiency of the air- 
conditiomng device is sufficiently good to 
assure a high degree of benefit to a patient 
suffering from exposure to air containing 
iintants, especially house dust and natural 
pollens.” 


Another Household 
Menace 

I T is conceded that bathtubs are danger- 
ous, that thousands of people are badly 
injured by falling in them annually, and 
that nothing much can be done about it. 
Amazing to many people will come the news 
that there is another very dangerous house- 
hold fixture, a tiny one which could easily 
and cheaply be replaced by one absolutely 
safe, and yet one to which little attention 
has been paid. Tliis is the porcelain handle 
on many lavatory and kitchen sink faucets. 
It seems harmless, but isn’t. 

Recently we read a doctor’s warning 
against this instrument. He stated that he 
liad treated quite a number of cases of bad 
hand cuts due to breakage of such porcelain 
faucet stems in normal usage. Often, it ap- 
peals, the porcelain shell breaks off the inside 
metal stem under pressure of the hand alone, 
and the hand is gashed on the jagged, razor- 
sharp edges. If this one doctor can report 
a number of cases, how many can thousands 
of other doctors report, and what would he 
the total, in thousands annually, of such 
injuries? And how many cases of blood 
poisoning result? 

The importance of this came to us when, 
recently, a member of our editorial staff 
suffered a cut on the thumb from one of 
the rotating porcelain handles which broke 
apart in his hand. A small artery was cut 
and it was necessary for a surgeon to con- 
nect this, remove part of a severed tendon, 
and take five stitches in the cut. Not quite 
so harmless, eh? 

Strange it is that, with plastics available 
that can be colored and molded to simulate 
porcelain or be given almost any hue, the 
fixture manufacturers haven’t long since 
eliminated this dangerous, glass-surfaced 
weapon! Perhaps they just haven’t gotten 
around to it or people don’t know enough 
of the danger to demand a harmless fixture. 
We urge that steps be taken at once to 
correct this fault, and, in the meantime, 
warn everyone to use that handle delicately. 
Don’t force it as though it were a spillway 
gate on a dam; it’s only a little gate for a 
trickle of water . — The Editor. 


Versatile Detergent 

S ODIUM metasilicate, modern crystalline 
edition of the familiar water glass, is 
finding important uses as a cleaning agent. 
It has the property of helping to disperse 
particles of dirt in water to a remarkable 
degree. In addition to its value in the ordi- 
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clothing and utensils of the food industry, 
Its unique properties are useful for a wide 
variety of different purposes. In concentra- 
tions of only 0.1 percent it makes the mud 
from drilling oil Avells thin enough to pump. 
Dehairing hog carcasses is made easier if 
sodium metasilicate is added to the scalding 
water. Automobile radiators are cleaned by 
a solution of one ounce in a gallon, which 
not only removes dirt but reduces rusting. 
The processing of olives and the removal of 
skins from peaches are made easier if it 
is added to the water used. Even the 
homely tripe, which is considered a delicacy 
by many, is made whiter and cleaner by 
washing in a sodium metasilicate solution. 
These uses are aside from its very impor- 
tant application in laundries and in the 
washing of bottles. — D. B. K. 

Astronomers Search 
Mars for Water— Find 
“No Evidence Whatever” 

M ars continues to be a desert, defying 
astronomers’ biggest telescopes and 
most delicate instruments to find any trace 
of water vapor on the rust-red surface of 
its middle part. So report Drs. Walter S. 
Adams and Theodore Dunham, Jr., of the 
Mount Wilson Observatory. 

Last April, Mars was in an especially 
favorable position for observation. The 
astronomers turned the great 100-incli tele- 
scope on the planet, arming it with a nine- 
foot spectral grating to split the light re- 
flected from its surface into the rainbow 
hand of the spectrum. 

Dark absorption lines appeared in the 
spectrum, part of them due to the “soaking 
up” of the planet’s light by water vapor 
in the atmosphere of the earth. Particularly 
critical study was made to see if any of 
this light absorption took place in water 
vapor in the atmosphere of Mars itself, be- 
fore the light left on its long trip earth- 
ward. But of this the astronomers reported 
they could find “no evidence whatever.” 

There remain still the polar caps of 
Mars— white patches on each end of the 
planet that grow and wane with changing 
seasons. But the position of Mars last April 
was such that, while good observations could 
be made on the middle of its disk, they 
could not be satisfactorily made on the 
polar regions. So that part of the puzzle 
will have to go unsolved for a while.— 
Copyright 1937 by Science Service. 


SIDE-WINDER 

|~|NE variety of rattlesnake 
known as the "side-winder” 
rolls over the sandy terrain in which 
it lives in such a way that its direc- 
tion of travel is almost at right 
angles to the direction in which it 
faces. 


Coin Wrapping Simpli- 
fied 

T hat necessity is the mother of inven- 
tion has once again been proved by 
Mbert Wagner of Chicago. He has worked 
in bank departments for many years and 
recently was assigned , the tedious job of 



Stacking and wrapping coins is 
made easy with this simple device 

decided that his assignment would he much 
simplified if he could design an efficient 
coin wrapping device. 

The result is Packoin, a contrivance which 
makes it easy to put coins into wrappers 
much faster than liy other methods. Wrap- 
pers can be filled as fast as the coins can 
be pulled off the edge of a eounler into the 
Packoin funnel, wliich is sturdily construct- 
ed of Bakelite molded. The bottom piece is 
also made of the same material and serves 
as a base on wliich to re.^t llie end of the 
round coin wrapper. 

Non-Corrosive 

Refrigerant 

S LLFUR dioxide, widely used in re- 
frigerating machines, is a vigorous cor- 
rosive agent if even traces of moisture get 
into the system. A recent patent suggests 
adding an aldehyde (formaldehyde)—- 
which boils at about the same pressure and 
temperature as sulfur dioxide — to this re- 
frigerant in charging a refrigerating ma- 
chine, This addition is stated to inhibit 
corrosion of metal parts even if moistiiie 
should enter the .system.— D. B. K. 

Molded Contact 
Lenses 

T he perfection of molded glass contact 
lenses, a great forward stride in the de- 
velopment of these invisible substitutes for 
spectacles, long awaited by the optical pro- 
fession, was given public announcement 
recently by Carl 2ei,ss, Inc., after two years 
of co-operative work between their research 
laboratories in Jena and leading oculists 
in America, 

This newest development in contact lenses 
follows widespread public and professional 
interest in these invisible aids to vision 
which are already worn by over 4000 people 
in this country. [See Scientific American, 
November, 1936.— Ed.j 
Molded glass contact lenses are pre- 
scribed by oculists for patients whose ir- 
regularities of eyeball need for perfect fit 
a contact lens of equally irregular shape. 
For this small minority of difficult cases, 
general opinion of the optical profes- 





SEPTEMBER ■ 1937 


SCIENTIFIC AMERICAN 


185 


contact lenses, now made with the same 
accuracy and precision as the ground type 
in common use, gives reasonable assurance 
that any eye may be fitted so as to ensure 
perfect comfort. 

The new molded glass contact lenses in 
appearance are the same tiny, thin, trans- 
parent shells now in general use, covering 
just the iris and pupil and a tiny portion 
of the white of the eye. 

In addition to bringing contact lens mak- 
ing to a hitherto unattainable degree of re- 
finement, Zeiss has worked closely with 
those oculists in the United States who have 
been experimenting with the other portion 
of the work; that is, the making of the 
mold of the patient’s eye. 

Oculists in Ameiica use various materials 
for making molds. One method is to make a 
mold of the patient’s eye with a mixture of 
Negocoll and water. When the mold is set, 
two plaster casts are made from it, one to 
go to Zeiss for making the glass contact 
lens, and one to be kept by the oculist for 
checking and record. Zeiss forms the lens 
against the cast, thereafter grinding in the 
corrections for vision in the center part 
which rests in front of the pupil. 

Vitamins and Gout 

A VITAMIN discovery that sheds new 
light on gout and may prove a remedy 
tor the ailment was reported by Dr. Martin 
G. Vorhaus of New York befoie a recent 
meeting of the American Medical Associa- 
tion. 

Cases of this disease were improved by 
doses of vitamin Bi, Dr. Vorhaus has found. 
Pain and swelling disappear; what is even 
more sinking, X-ray pictures of the affected 
joints show that new bone tissue is appaient- 
ly formed. 

This is the first time that anyone has ever 
discovered any effect of vitamin Bi on 
bones, Dr. Vorhaus pointed out. Hitherto 
this vitamin was known only to affect 
nerves and the utilization of sugar. The dis- 
covery of its effect on bones is so new that 
Dr. Vorhaus and his associates have not yet 
decided exactly what is the relation between 
the vitamin and bones . — Science Service. 

Tiny Gasoline Motors 
IN Mass Production 

T he possibility of using small, highly 
efficient model airplane.s as anti-aircratt 
targets is being given serious consideration 



by United States Army tacticians. Little 
ships, powered with tiny, one-fifth horse- 
power engines like that shown in one of our 
illustrations, may be adapted to such a use. 
They could be flown, according to plans un- 
der consideration, at 4000 feet, effectively 
simulating the flight of and presenting the 
same target as a bomber at 20,000 feet. 
These tiny engines burn a mixture of gas- 
oline and oil, are two-cycle — as are out- 
board motors — and have the same rotary 
valve action as outboards. Triumphs in 
mechanical perfection, they are built in 
mass production at Glendale, California. 


Electric Fret-Saws 

I N compliance with the oft-expressed wish 
of many amateur wood workers for a 
small handy fret-saw worked by electricity, 
A. E. G. Company of Berlin has developed 
and put out an interesting little saw that 
has no electric motor, yet is electrically 
operated. It consists of an alternating cur- 
rent magnet and a suspended steel mem- 
brane, called the “anchor.” The saw-blade 
is attached to the lower end of this anchor, 
while its upper end is held in an elastic 
steel hoop. When the current passes through 
the magnet, the steel membrane vibrates, 
carrying with it the saw-blade, which then 
moves back and forth 6000 times per min- 
ute. With this high speed, the sawing 
process is accelerated, while the strain on 
the saw is so slight that it shows no signs 
of wear for a considerable time. 

Stalking Odd Fish 
New Austral Sport 

V isitors to Caims, in Queensland, 
Australia, have evolved a new sport- 
stalking the shy mud-skipper, which holds 
the distinction of being the world’s most 
amazing fish in that it not only swims, but 
walks and leaps as well, and breathes 
through its tail. 

Scientists know this unique creature as 
Periopthalmus. Queensland is the only place 
in Australia where it is found. With a stroke 
of its tail, the mud-skipper may skip over 
a yard of ooze. Shorter skips are made with 
the aid of its pectoral fins which are modi- 
fied to be used as feet and even as hands 
in climbing up the oyster-encnisled man- 
grove roots, on which, it likes to bask in the 
tropical sunshine of Queensland. 

The mud-skipper’s “golliwog” eyes earn- 
ed the creature its scientific name. They are 
periscopic organs, each at the end of a pro- 
tuberance and can be revolved in any di- 
rection, which is one reason the mud-skipper 
is so elusive. The creature’s nest is a round 
pool, about twice the size of a dinner plate 
and with walls only a few inches liigh. In 
addition to its regular gills, its tail func- 
tions as a secondary organ of respiration, 
and scientists claim the mud-skipper might 
“drown” if kept in water too long. 
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ALTERNATING CURRENTS 
IN BIFOLIATE NUMBERS 

The fundamental alternating current of 
magnitude 3 and phase 37“ lias the com- 
plex foimiila: 

3 (cos 37“ -]- i sin 37“) 
but since: and 

3 cos 37“ = 2.4 3 sin 37“ = 1.8 

the current of magnitude 3 and phase 
37“ has the alternative complex formula: 

2.4 + i 1.8 

Similarly, the harmonic alternating 
current of magnitude 2 and phase 53“ 
has the complex formula: 

2 (cos 53“ -|- i sin 53°) 
or the alternative complex formula: 

1.2 -h i 1.6 

When the harmonic is superimposed 
on the fundamental the resulting al- 
ternating current no longer has a com- 
plex formula hut does have a bifoliate 
formula: 

(2.4 + 11.8) & (1.2 + i 1.6) 
which has the alternative value: 

1.8 + h 0.6 + i 1.7 + j 0.1 
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sons over 60 years, they found. The reason 
is that remaining inactive and pi one lor 
long periods allows the blood to accumulate 
in the small veins and arteries. The total 
volume o[ blood is thus reduced and its 
circulation is lurlher impeded by the hard- 
ening of the blood vessels that occuis in 
old age. 

The blood theiefore remains in the capil- 
laries until it is forced out by contiactions 
of the muscles, but a person confined to bed 
moves his muscles so little that the blood 
does not circulate enough. As a result, tis- 
sues degenerate, ulcers form, and the body 
is slowly poisoned by absoiption of the pro- 
ducts fiom the degenerated tissues. The 
patient sinks into stupor and the final in- 
vasion of the bacteiia into the lungs causes 
the fatal pneumonia. 

The way to prevent this is to order eldeily 
patients out of bed as soon as possible and, 
while they must lemam in bed, to give them 
massage, exercise in bed, deep breathing, 
and frequent shifts of position.— Science 
Service. 


TF joined together to make one 
long piece, the 79,373,000 miles 
of wire in the Bell Telephone Sys- 
tem would reach from the earth to 
the moon and back more than 160 


Reducing Wood Swell- 
ing AND Shrinkage 

C HANGES in dimensions of wood pieces, 
paiticularly those used in paiqiiet 
floors and mosaics, frequently destroy their 
usefulness and often account for the ghastly 
squeaks in flours and wooden structures of 
various kinds. These changes of size are 
caused principally by the tendency of wood 
to absorb or lose moisture with changes in 
the relative humidity of its environment. 
The processes of swelling and shrinking 
follow the grain of wood so that shape as 
well as size changes, Shape changes depend 
on the way the piece existed in the original 
log and result in serious distortion of 
most cuts. 

Researches carried out at the Forest 
Products Laboratory have shown that the 
introduction of sugar solutions, particularly 
solutions of invert sugar obtained by treat- 
ing cane sugar with acids, mateiially re- 
duces the tendency of the wood to change 
dimensions. The treatment consists in soak- 
ing the wood in sugar solution under alter- 
nate pressure and vacuum and subsequent 
drying in air. Althougli not entirely satis- 
factory on account of a slight tendency of 
the surface to become sticky in very damp 
weather, this treatment has advantages over 
others where wood is used for framing 
and other concealed members in a struc- 
ture.— i), H.'K. 

Hanging Globe Elec- 
tric Clock 

R emarkable beauty and individuality 
in timepiec® are illustrated by a 
unique terrestrial globe clock hanging in 
I the foyer of the Christian Science Monitor 
[ Btulding in Boston. 




The suspended globe is a clock 

cate the hours by largo Roman numerals 
and minutes by the smaller Arabic numerals 
around the edge. The operation of this clock 
is conti oiled by a Telechron motor, as is 
also a twin celestial globe at the other end 
of the foyer which gives the day of the 
month. 

Lubricating Peas 

T o avoid breaking dty peas in some of 
the new seed planting uuicliinus, it has 
been found that I'/a ounces of powdered 
graphite added to each luishel of seed so 
lubricates theii How ihrmigh the imudiino 
that damage is pievenled,— D, //. K, 

Gas Through Metal 

T he diffusion of gas through a piece of 
solid metal, so slowly that only one 
cubic inch of the gas passes through in a 
hundred thousand years, can he measured. 
Dr. Francis J. Norton of the General Elec- 
tric Research Laboratory announced at the 
Chapel Hill, North Carolina, meeting of 
the American Chemical Society. The meth- 
od of measurement introduces a new ap- 
plication for the all-metal vacuum tube, 
born in the same laboratory within the past 
few years and seen so commonly today in 
radio receiving sets. 

Ordinarily it is considered that a metal 
container is gas-tight, provided its seams arc 
tight. Hydrogen, the lightest gas, however, 
slowly escapes through metal, even of ap- 
preciable thickness. In his paper, Di. Nor- 
ton pointed out that, in higli-piessure 
steam boilers, at a temperature of about 
575 degrees, Fahrenheit, water and iron 
react to produce iron oxide and hydrogen. 
The iron oxide forms black scale on the 
lubes of the boiler; some of the hydrogen 
escapes as gas within the tubes, some com- 
bines with oxygen dissolved in the water, 
and the rest diffuses through the steel. The 
reaction occurs even at room temperature, 
but is greatly speeded up as the pressure 
and temperature are increased. 

A detector-amplifier-triode metal vacuum 
tube was used by Dr. Norton for observing 
the hydrogen flow. The metal vacuum tube 
ordinarily has a coating of protective paint, 
and this was sand-blasted off for most of 
the experiments. The tube shell was then 
dipped into water at different temperatures 
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Coal miners, moving from 15 to 25 
tons of coal in a day, perform a 
lot of work on their shovels alone. 
If these implements can be made 
lighter, yet able to stand the gaff, 
the miners can conserve energy. 
Thus the aluminum shovels, shown 
in the illustration above, which 
weigh two pounds less than ordin- 
ary coal shovels made of sheet iron 


grid current measured. The measurements 
showed that, at 78 degiees, Fahrenheit, 
hydiugen entered through the 30-mil steel 
shell at a rate of one tenlli of a micron per 
hour, which is about one cubic inch of gas 
per thousand years. The gas which passed 
through the steel was analyzed and found to 
be pure hydrogen. 

Addition of 0.1 percent of sodium chro- 
mate to the water, known to inhibit cor- 
losion, was found to stop the penetration 
of hydrogen through the steel. 


A New Use for Dyes 

T he French scientist, Georges Claude, 
whose many scientific achievements are 
well known, has discovered a method 
whereby trans-oceanic air travelers may have 
a better chance of being rescued than here- 
tofore, if the airplane is forced down at 


sea. From a recent Associated Press dis- 
patch from Paris, The DuPont Magazine 
quotes these details: 

By releasing a quantity of fluorescein, a 
coal-tar dye of high tinctorial strength, at 
the place where the plane descends, the 
water in that vicinity is changed to a dis- 
tinctive color that is easily visible to rescue 
parties at a long distance. 

In experimental tests made in the rolling 
Mediterranean Sea, 22 pounds of fluorescein 
placed in the water colored an area nearly 
300 yards square, and the marking remained 
from 12 to 15 hours and was visible at a 
distance of 10 miles, according to a report 
made to the Academy of Sciences. 

Here is another practical use for a coal- 
tar dye to write down in the book of chem- 
ical contributions to the aviation industry— 
an interesting one, and if it proves some 
day to be the means of rescuing even a 
single life at sea, it will be important. 

Treat Ulcers by Con- 
tinuous Drip of Milk 
Into Stomach 

A CONTINUOUS feeding of milk, drop 
by drop, into the patient’s stomach 
is the new method of treating stomach ulcers 
reported by Dr. Asher Winkelstein of New 
York. 

Frequent feeding of small amounts of 
milk and cream has for years been part 
of the standard medical treatment of stom- 
ach ulcer. The milk, together with alter- 
nating doses of alkaline powders such as 
bicarbonate of soda, is given to neutralize 
the acid normally secreted by the stomach 
but which irritates the ulcer and prevents 
its healing. 

Dr. Winkelstein’s modification of this 
method into a constant feeding of milk, 
a drop at a time through a tube, is based' 
on studies of stomach secretion, especially 
at night. 

The importance in connection with stom- 
ach ulcers of nervous over-secretion of acid 
by the stomach was emphasized by Di. 
Winkelstein. — Science Service. 


CURRENT BULLETIN BRIEFS 

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail) 


Neoprene, a Remarkable Engineering 
Material, is the title of a well-written 
booklet that describes in rather complete 
detail the uses and possibilities of a syn- 
thetic rubber-like material that has grown 
in a lew years to be an important factor in 
many industrial applications. This booklet 
shows the advantages which Neoprene holds 
over ordinary rubber in certain uses. Write 
for Bulletin 937A, Scientific American, 
24 West 40th Street, New York City.— 3 
cents. 


Engine Bearing Service Manual tells how 
to diagnose and correct automotive en- 
gine troubles caused by worn or cracked 
bearings. The pamphlet contains 32 pages, 
has numerous illustrations, and covers the 
entire subject in non-technical language. It 
discusses the various engine troubles caused 
I wholly or in part by defective bearings; and 


of automotive engine is covered, and the 
many types of bearings used are discussed. 
Federal-Mogul Corporation, Detroit, Mich- 
igan— Gratis. 

Accident Facts, 1937 Edition, is a 96-page 
booklet, including a comprehensive in- 
dex, which gives accurate data on accidents 
during 1936, and comparisons with acci- 
dents in the same fields during earlier years. 
It covers all kinds of accidents including 
occupational, motor vehicle, railroad, avia- 
tion, and home. National Safety Council, 
20 N. W acker Drive, Chicago, III.— 50 cents. 


Greater Lighting Efficiency is an illus- 
trated booklet which gives facts and fig- 
ures about the newly improved 33-inch and 
50-inch horizontal Cooper Hewitt lamps, as 
redesigned for better industrial lighting. 
These lamps now feature instantaneous 
starting, greater 




STEREO-MIEROR 

ART AND BEAUTY AID 

This SCIENTIFIC MIRROR gives a bril- 
liant, uniformly enlarged image of every 
picture or photograph, with an astounding 
perspective. Pictures and Photographs can 
be thoroughly studied, understood and en- 
joyed — they appear almost life-like. Unex- 
celled for a surprisingly clear view of the 
entire face, top, back and sides of the head 
A Unique Gift. 

Price ^2.25 (for a short time) 
Send lor LeaSet 

Nl)-M!RROR COMPANY Bridgeport. Connecticut 



a'.iCiiiljled. reflnislird and pront tested. T'soil selected 
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Catalog, 364 pages for 5(1 cents. 
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Francis Baiinorman Sons, SOI BVay, N. Y. City 
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TRADE MARKS 

AJVD 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
tlie whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price §1*00 postpaid 
Published by 

SCIENTIFIC AMERICAN 

24 West 4lhi St., New York, N. Y. 


given for computing the proper spacing of 
these lamps to obtain any given illumination 
level. Write for Bulletin No. 520, Genet al 
Electric Vapor Lamp Company, Hoboken, 
New Jersey. — Gratis. 

Corrosion Resistant Steels in Sulphite 
Pulping, by F. L. LaQue, is a reprint 
from The Paper Mill and W ood Palp News, 
dealing with the toll of sulphite coriosion 
in paper mill equipment. This type of cor- 
rosion has been requiring repeated replace- 
ment of machinery in the industry ever 
since the inception of the sulphite process. 
Only witliin compai'atively recent years 
have steps been taken to minimize this loss 
which is reflected in the increased cost of 
paper production. Coriosion of materials 
formerly used in cooking equipment and 
now being replaced by stainless steel was 
estimated in 1930 to cost all the sulphite 
mills in the United States and Canada an 
average of 10,000 dollars per year per mill. 
The International Nickel Company, Inc., 
67 Wall Street, New York City. — Gratis. 

Essential Experiments in General Sci- 
ence, by Herschel N. Scott, published 
in two parts, affords an efficient outline of 
actual demonstrations of the broad prin- 
ciples of science as a background for the 
high school course in General Science. Part 
One is divided into nine units, usually 
taught during the first semester, and Part 
Two into seven units for the second se- 
mester. The units are divided into individual 
experiments winch are adequately de- 
scribed. Beckley-Cai d\ Company, Chicago, 
Illinois. — 50 cents pet part. 


Haynes Stellite J-Metal Cutting Tools 
is a new 52-page illustrated booklet of 
interest to every user of machine tools. It 
contains complete detailed information on 
how to achieve maximum results in machin- 
ing cast iion, malleable iron, and most 
steels. Included are such important topics 
as methods of obtaining longer tool life, 
proper tool grinding, and recommended 
speeds for machining a variety of materials. 
An extensive table of grinding wheels en- 
ables the user to select quickly the proper 
wheel for any specific tool grinding opera- 
tion. W'rite for Bulletin 957 B, Scientific 
American, 24 West 40tli Street, New York 
City. — 3 cents. 

How TO Run a L^the, a well-known ma- 
chinists’ manual, has recently appeared 
in its 33rd edition. In 160 pages, profusely 
illustrated, is presented the latest and most 
authoritative information on the fundamen- 
tals of modern lathe piactice. The hook is 
widely used as a handy reference by all 
engaged in metal working operations, as 
it gives instructions on every phase of lathe 
work in easily understandable language. It 
also includes a vast amount of useful shop 
information, such as reference tables and 
formulas, tables of cutting speeds of metals, 
gear cutting, shop hints and short cuts, and 
so on. South Bend Lathe Works, South 
Bend, Indiana. — 25 cents. 

Radio Servicing Short-cuts, by M. N. 

Beitman, is a really practical handbook 
for the radio service man. The information 
given includes many money-making iaeas 
as well as service hints applicable to all 
! sets. It states that four out of ten radio jobs 
[ can be j^aired with a screw driver, pliers, 


meat. By actual test nine nut of ten jobs 
need only the addition of the simplest 
meters. The faults of many radio sets can 
be found by a visual inspection and this 
booklet tells how. Write for Bulletin 937C 
to Scientific American, 24 West 40th Street, 
New York City. — 50 cents. 


More Goods for More People is an accu- 
rate analysis of the leductions in cost 
of materials and goods made possible by 
modern production methods. It gives startling 
figures which show what dozens of products 
would cost if made by methods in use 20 
years ago. National Machine Tool Builders' 
Association, 10525 Carnegie Avenue, Cleve- 
land, Ohio. — Giatis. 


Pictorial of Welding Progress is a pho- 
tographic review of industrial uses for 
arc welding. It is presented in the form 
of an eight-page rotogravure section, and 
gives succinct information in its well-writ- 
ten captions. The Lincoln Electric Com- 
pany, Cleveland, Ohio. — Giatis. 

Industry at Work gives a complete picture 
of modem packaging as it applies to 
modern industries. Lavishly illustrated with 
photographs that practically tell their own 
stories and show particularly those packag- 
ing operations which are controlled by 
weight. Write for Bulletin 9371), Scientific 
American, 24 West 40th Street, New York 
City.— 3 cents. 


Cvpital Goods and American Progress 
is a simple discussion of the causes of 
shaip fliiclimlinns in capital goods produc- 
tion, and the relation of the capital goods 
industries to employment and the American 
standard of living. A series of caicfully 
worked out charts illustrate the text. Ma- 
chinery and Allied Products Institute, 221 
North La Salle Street, Chicago, Illinois . — 
Gratis. 


Photo Data and Exposure Ri-.cord con- 
tains ten pages of data and tables pre- 
sented in compact foim, together with help- 
lul suggestions for the amateur photog- 
rapher, and a record section containing a 
new type of table which allows room for 
over 800 record.s of exposures. Tliis pocket- 
size booklet may be obtained from your 
photographic dealer or dircclly from Gal- 
leon Press, 381 Fourth Avenue, New York 
City. — 25 cents. 


Welding in Construction Work illus- 
trates a great variety of applications of 
arc welding in the structural field, both in 
the erection of miscellaneous structures and 
in maintenance work on construction nia- 
chineiy. The bulletin contains 12 pages well 
illustrated. Write for Bulletin 937 E, Scien- 
tific American, 24 West 40th Street, New 
York City. — 3 cents. 

World Chemical Developments in 1936 
is a new review of the chemical industry 
of the world, covering developments in 40 
countries. It discusses new processes, plant 
expansion, cartels, export bounties and other 
government assistance, and other significant 
phases of the industry. It deals with such 
products as plastics, solvents, paints, naval 
stores, industrial chemicals and chemical 
specialties, insecticides, dyes, and a host 
of others. Superintendent of Documents, 
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LEGAL HIGH-LIGHTS 

Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. M U N N, Liu.B., LLB., Sc.D. 

New York Bar 
Editor, Scientific American 


Inventive Adaptation 

T he adaplalion of a device nr nielhod 
which has been used in one art to a new 
use Jn a non-analogoiis art may amount to 
invention. 

In a note entitled “Futile Utility” ap- 
pearing on this page in the June, 1937, issue 
of Scientific American, it was pointed out 
that ordinarily a new use for an old device 
does not amount to invention. This princi- 
ple of law is usually applicable where a de- 
vice is applied to a use which is inherent 
in, and naturally flows ftom, the nature 
and construction of the device even though 
the use was not appreciated at the time 
that the device was cieated. Where, how- 
ever, a device is modified and adapted to a 
use in an entirely noii-analogous field, the 
adaptation may amount to invention. 

An example of the type of adaptation 
which may amount to invention is to be 
found in a recent case decided by the 
United States District Court for the Dis- 
trict of Delaware involving several patents 
for a machine and method used in forming 
points for shirt collars. The Court found 
that prior to the invention of the patents in 
suit considerable difficulty was had in the 
formation of collar points due to the ac- 
cumulation of surplus material at the points. 
Many unsuccessful attempts had been made 
to overcome this difficulty. The Court found 
that the patents in suit overcame the prior 
difficiiUie.s by means of a method and a 
machine which confined the edges of the 
collar at the points to the desired shape 
and then applied heat and pressure to the 
collar within the confined area. 

At the trial it was contended that the 
confining of an area of material by means 
of a die and then applying heat and pres- 
sure to it in order to obtain an object of the 
desired shape was a common method of 
forming objects from plastic materials, and 
that the application of this treatment to 
textile materials was merely a new use for 
an old method and apparatus, and did not 
amount to invention. The Court disagreed 
with this contention, and found that the 
patentees hail done more than merely 
find a new use for an old method and ap- 
paratus; they had adapted a method and 
apparatus known in one art to a new 
and non-analogous art. The Court pointed 
out that textile material such as used in 
forming collars did not flow when heated 
as ill the case of plastic materials, and that 
it was necessary to change or modify 
the apparatus used in treating plastic mate- 
rials in adapting it to the manufacture 
of sh-irt coRars. It was finally concluded 
by the Court that the method and apparatus 


ihe Court quoted the United States Su- 
preme Court as follows; 

“Indeed it olteii leqiiires as acute a per- 
ception of the relation between cause and 
effect, and as much of peculiar intuitive 
genius which is a characteristic of great 
inventors to grasp the idea that a device 
used in one art may he made available in 
aiiothei as would be necessary to create 
the device tie novo." 


Protected Plans 

P LANS or diagrams for the construction 
of toy models have been held in a 
recent decision to be proper subject mat- 
ter for copyiight. 

In its decision, the Court found that both 
parties to the suit were selling sets of parts 
which when assembled constituted crude 
models of the ship Queen Mary. The pur- 
chasers of the sets were furnished with in- 
struction sheets containing plans or dia- 
grams for teaching the assembling of the 
various parts. The plaintiff’s plans or dia- 
giams were copyrighted, and plaintiff con- 
tended that the defendant had copied them. 
The Court found that the plans or dia- 
grams were proper subject matter for copy- 
right, and awarded a temporary injunction 
restraining the defendant from selling plans 
infiinging on the copyright, pending the 
uial of the case. 


Still Expanding 

I N a note entitled “Expanding Symbols,” 
appearing on this page in the Maicli, 
1937, issue of Scientific American, we point- 
ed out tlial trade marks are of growing im- 
portance in modern commerce. 

The importance of a widely known and 
distinctive trade mark is further empliasized 
by a case recently decided by the New York 
State Supreme Court indicating that the 
courts attempt to protect such marks even 
against encroachments of a non-competing 
character. In that case the plaintiff was 
the owner of the well-known trade mark 
Philco for radio sets, storage batteries, 
and similar products, and the defendant 
was using the same trade mark in connec- 
tion with the sale of razor blades. The 
plaintiff and defendant did not sell in com- 
petition with each other, as it can hardly 
be contended that razor blades compete 
with radio sets and storage batteries. In 
spite of that fact, the Court awarded a 
temporary injunction to the plaintiff re- 
straining the defendant from using the 
trade mark Philco in connection with the 
sale of razor blades. 

In disposing of the contention that the 
parties were not engaged in actual com- 



“Courts generally have come to recognize 
that actual competition in a product is not 
essential to relief under the doctrine of 
unfair competition. Whatever may have 
been ihe ancient rule, it is now clearly 
established that the two piodiicts need not 
be competitive.” 


Fraudulent Copying 

O RDINARILY the copying of a machine 
or article of manufacture cannot be 
restrained unless the copying constitutes 
patent infringement. However, there are 
certain instances where copying of a ma- 
chine or article of manufacture mav 
amount to unfair competition, and as siidi 
will be restrained, Thus where fiaiid or 
subterfuge is resorted to in making the 
copies, the copying will be restrained. 

In a recent case in New York, a couit 
restrained copying which it found to be 
fraudulent. In that case the plaintiff de- 
signed and built a monophone for use on 
ships, and a salesman using one of the 
machines made by the plaintiff, obtained 
an order for 46 monophones from a steam- 
ship company. Instead of returning the ma- 
chine to the plaintiff and giving them the 
order, the salesman delivered the machine 
to a competing manufacturer and em- 
ployed that company to copy the monophone 
and fill the order obtained from the steam- 
ship company. The court found that the 
circumstances as outlined above constituted 
fraud, and awarded damages to the plain- 
tiff, and an injunction prohibiting further 
manufacture of the monophone by the com- 
peting maniifaeturei. 

Drumhead 

r'pi-IE drum is one of the oldest musical 
X instruments known. Even the most 
primitive of peoples employed the rhythmic 
beatings of the drum in connection with 
their savage rites. Because of its antiquity 
it would naturally be assumed that the 
drum had long ago been developed to a 
state of perfection. Accordingly, when a 
patentable improvement is made in a drum 
it is news. 

A United States Circuit Couit of Ap- 
peals has affirmed the decision of a Dis- 
trict Court sustaining the validity of a 
patent on a drumhead. The patent is foi 
a drumhead made of silk or similar fabiic 
treated with a cellulose ester and a plasti- 
cizer. 

In reaching its decision the Court found 
that prior to the teachings of the patent in 
suit, drumheads had been made of animal 
skins, particularly calf skin, and that they 
were affected by variations in temperature 
and humidity. Thus on a humid day the 
drumhead was loose while on a dry day il 
became taut. This of course was a disad- 
vantage which required frequent adjustment 
of the drumhead. The Court then pointed 
out that the fabric drumhead invented by 
ihe patentee had overcome tlie difficultic'i 
and that it was unaffected by changes in 
temperature or humidity. 

The Circuit Court of Appeals, in affirm- 
ing the decision of the District Court, stated: 
“We agree with it (the District Court) that 
for the first time in the art the patentee’s in- 
vention did away with the centuries-old use 
of animal skin drumheads and gave the 
musical art a drumhead of treated silk im- 
pervious to weather conditions and of siis- 



Books SELECTED BY THE EDITORS 


FAMOUS AMERICAN MEN OF 
SCIENCE 

By J. G. Croivther 

A lmost any good writer could com- 
pile the biographies of four out- 
standing American men of science, but 
these are no ordinary biographies. In 
addition to giving an account of the 
careers of Franklin, Henry, Gibbs, and 
Edison — probably the ablest four sci- 
entific men in our history — the author, 
a widely known expositor of science, 
has given interpretations of their lives 
in terms of historical background and 
social philosophy, and penetrative ones 
at that. Of the four men of science 
chosen, everybody has heard of two; 
well-read persons know of the third; 
but how many outside the realms of 
pure science have more than heard of 
Willard Gibbs? Yet a vote among pure 
scientists both here and in Europe would 
surely include Gibbs as one of our four 
greatest scientists, if not the greatest. 
The chapter on the rise of American in- 
ventiveness shows clear insight into 
American life, as does the whole book, 
whether in accuracy of description or in 
the interpretation of American history — 
social, industrial, and political. In this 
respect alone this work is a remarkable 
feat of writing. — $3.70 postpaid. — 
A. G. I 

THE NEW INTERNATIONAL 
TEAR BOOK (1936) 

By Frank H. Vizetelly, Litt.D., LL.D. 

F or those who are familiar with past 
editions of this work no recommenda- 
tion is necessary. It is perhaps the most 
complete suney of happenings in all 
fields of human endeavor that is avail- 
able in this country. Listed alphabetical- 
ly, the news of the whole past year is 
included in meaty, condensed form. Sev- 
eral bindings are available, of which that 
in cloth is $6.50 postpaid. — F, D, M. 

NATURAL COLOR FILM 
By Cli§ord A. Nelson 

“"W^AT it is and How to Use it,” 
W the subhead of this volume, ably 
covers the scope of the text. It is specifi- 
cally confined to the use of “Koda- 
clirome” and tells what to photograph, 
how to compose for Best arrangement of 
colors, light conditions, and exposure, 
and the general technique of handling 
the film and camera, ^ile the author 


ture work, the information given will be 
of great value to the still photographer 
who desires to use Kodachrome, The 
text is non-technical to a degree, au- 
thoritative, and highly informative. Sev- 
eral charts assist in explaining certain 
phases of the work. — $1.65 postpaid. — 
A. P. P. 


THE MOON WITH THE NAKED EYE 
AND FIELD GLASSES 

By C. N. Joyner, B. E. 

A 135-PAGE book containing eleven 
5 by 7 inch half-tone photographs 
of the moon, each faced hy a key chart 
of names of features and an informative 
chapter of description; also chapters oi 
general interest, an index to lunar fea- 
tures, and in a pocket a 24-inch folding 
map of the moon’s main naked-eye fea- 
tures. This book is for naked eye and 
field glass work.— $3.00 postpaid.— 
A. G. I. 


THE NEW BETTER SPEECH 

By Andreiv Thomas Weaver, Ph.D., 
Gladys Louise Borchers, Ph.D., and 
Charles Henry Woolbert, Ph,D. 

N ERTS! Swell chance these profs 
have to put over a serious study of 
our lingo ! The bozos who read the maga- 
zines made up of pix and newspapers 
ditto will just hand ’em a razzing for 
their eflEorts. But, seriously, if we are 
to believe the apologists for our slip- 
shod speech — who claim that it is usage 
that makes our language — then there is 
no new, better speech. However, those 
who are seriously interested in improv- 
ing their diction and their personalities 
—seriously interested— will find this vol- 
ume a gold mine of information and in- 
spiration. We actually found it stim- 
ulating reading. If you are a speaker, 
debater, writer, or just an everyday 
talker you, too, will read the more than 
500 pages of this book with great iu- 
terest. — $1.75 postpaid— F. D. M. 

SAFELY THROUGH CHILDBIRTH 
By A. I. Rongy, M,D, 

AN illustrated guide for the expectant 
mother, by a well-known gynecol- 
ogist, clearly explaining procreation, 
pre-natal care, labor, and post-natal 
care; also undesired abortion. Our 


storehouses of scientific information, in 
addition to hearing much larger families 
than women do today — and often lost 
half of their babies if not themselves, 
due to thus leaving everything to the 
beneficent processes of nature.— $2.15 
postpaid. — A. G. I. 

THE MODEL 

By William Mortensen 

W HEN the amateur photographer at- 
tempts to take photographs in 
which models play an important part, he 
is likely to encounter difficulties in that 
his models assume strained, unnatural 
positions. Without some knowledge, 
either gleaned or inspired, it is virtually 
impossible to produce satisfactory pho- 
togiaphs of models except by the mere 
chance exception which proves the rule. 
For those photographers who would like 
to know the difference between good and 
bad photographs of models, who per- 
haps may wish to use models in their 
own work, Mr. Mortensen has produced 
the present book. Dealing with the sub- 
ject of posing in a realistic manner, with 
emphasis on the right and wrong meth- 
ods, he has managed to put over his sub- 
ject with a minimum of superfluous 
Avords and a maximum of excellent illus- 
trations. — $2.15 postpaid. — A. P. P. 

FREEHAND AND PERSPECTIVE 
DRAWING 

By Herbert E. Everett and William H, 
Lawrence 

ACCOMPLISHED artists often fail 
-d. miserably when drawing perspec- 
tive. For them, as well as for the student 
draftsman or artist, this volume is a 
complete technical treatise on the sub- 
ject, starting with explanations of the 
perspective of the simplest forms and 
continuing through more complicated 
forms such as, for example, a many- 
gabled house, elaborate column capi- 
tals, and floral designs. — $1,65 postpaid. 

~F. D.M. 

MODEL AERONAUTICS 

^HE third year-book of the above 
-i- name is somewhat of a revelation to 
the reviewer. A flying model is fre- 
quently thought of as just something 
with which to amuse a boy. In reality, 
a flying model of the best type is a piece 
of skilled engineering, involving light- 
ness of Construction, skill in building 
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edge of the aerodynamics involved, so 
[hat the model not only makes the long- 
est possible flight but also does not 
stall and dive too steeply to earth when 
the motor has finished its effort. The 
construction of a gas-driven model is a 
work of even greater complexity. The 
year book covers Theory, Aerodynam- 
ics, Propeller Design, such topics as 
whether a propeller should be free- 
wheeling or not, scale models, gas-mod- 
els, and so on. We heartily recommend 
it to anyone who wishes to acquaint 
himself thoroughly with this delightful 
hobby. Even the well informed aero- 
nautical engineer can learn something 
from its pages in regard to low-speed 
aerodynamics, and the behaviour of an 
aircraft when the motor suddenly stalls. 
— 11.15 postpaid. — A. K. 

ZERO TO EIGHTY 
By Akkad Pseudoman 

“"DEING my lifetime doings, reflec- 
-O tions, and inventions ; also my jour- 
ney around the moon” — the subtitle — 
means but little to the reader until he 
has learned that the author is Dr. E. F. 
Northrup, writing under the queer 
sounding pseudonym. At first glance, 
the book itself would seem to he jii.st 
anotlier Jules Verne attempt to incor- 
porate certain basic scientific facts inlo 
a work of amazing fiction. Dr. Northrup's 
work, however, is much sounder than 
others of its general type from the stand- 
point of physics and dynamics and is 
well enough written to he entertaining 
fiction. To check his theories in regard 
lo the flight to the moon, Dr. Noithrup 
made a number of costly expeiiments in 
his laboratory and the result is that there 
is strong flavor of reality to his theoreti- 
cal flight. As a result of his research 
he has developed — in theory — an elec- 
tric gun the barrel of which is 170 mile.s 
long and would lie on the gentle slope 
of Mt. Popocatepetl in Mexico. This will 
prove intensely interesting to all fol- 
lowers of Jules Verne — those who delve 
into scientific fiction, both young and 
old — who are looking for new worlds 
to conquer. — $3.20 postpaid; Foreign 
$3.50.— f. D. M. 

BEYOND NORMAL COGNITION 

By John F. Thmnas, Ph.D., with a fore- 
word by Prof. IFilliam McDoiigall 

A DETAILED study of mediuraistic 
utterances, with central emphasis 
on the question: “Are there instances 
of supernormal information?” Most of 
the 24 mediumistic records analyzed in 
it were “absent sittings”^ — that is, taken 
when the person who alone knew the 
facts was some thousands of miles dis- 
tant. The book is concerned with so- 
called “mental” mediumship alone, thus 
excluding physical levitations and so on, 
cedure took place in 




the light. (This research represents an 
effort on the part of psychologism rather 
than parlor amateurs, and there was no 
trifling with mediums, no laying down 
of obstructing conditions to hamper 
science; there is also a welcome absence 
of certain other kinds of hocus-pocus, 
as the work was done at Duke Uni- 
versity under university supervision.) 
Telepathy and clairvoyance hypotheses 
seem by these studies to be validated. 
This book is not meant to be easy run- 
ning reading; it is a study. — $3.70 post- 
paid.— -.4. Q. L 


MAN IN A CHEMICAL WORLD 
By A. Ciessy Morrison 

C ALLED by the publishers the “Auto- 
biography of an Industry,” this 
book is just that. It is a straightforward 
presentation of the story of chemical ad- 
vance in all fields of human endeavor 
and shows how this great branch of sci- 
ence has lifted man to his present high 
state of technical achievement. Reading 
it gives one an entirely new conception 
of present-day civilization for, without a 
doubt, we lean more today on chemistry 
than on perhaps any other single science. 
The long chapter entitled “All the Com- 
iorts of Home” is alone, to the layman, 
worth the price of the volume. A com- 
plete index makes this book valuable as 
a reference. — $3.15 postpaid. — F. D. M. 


DR. BETTERMAN’S DIARY 

Edited by Charles Elton Blanchard, 
M. D. 

T he homely diary of a humble and 
much beloved country general prac- 
titioner, extending from 1868 to 1910 
and containing many sidelights and an- 
ecdotes on medicine and men — mainly^ 
men. Human, sincere, readable, hard to 
put down. — $3.15 postpaid. — A. G. I, 

MODERN WAR 

By Lieut.-Col. B. C. Dening, M.C., R.E., 
p.s.c. 

W HETHER you agree with Colonel 
Dening’s premise that armies, not 
air forces, decide wars, you will find his 
discussion extremely stimulating. This 
controversy relative to the menace of 
aircraft in modern warfare will continue 
to rage, proponents of aircraft gaining 
the ascendancy at times while those who 
believe that aircraft do not present an 
unconquerable menace win a point now 
and then. Colonel Dening makes out a 
strong case for the latter, discussing the 
fallacy of the air menace, the military 
power of a nation, objectives in war, the 
tactical changes in instruments of war, 
and army organization. In his conclu- 
sion, he mentions that his aim has been 


to call attention to certain mistaken 
ideas and to indicate the factors that 
are likely to decide the next struggle— 
this next struggle seeming indeed to be 
the key-note of the volume. — Stiff paper 
binding, $3.00 postpaid. — F. D. M. 

COLLEGE PHYSICS 

By John A. Eldridge, Professor Physics, 
University of Iowa 

A S an offset to many or most of the 
- physics textbooks that have ap- 
peared during the past decade or two, 
this one is not three fourths atomic 
physics, with the older physics badly 
neglected, but the reverse: most of its 
616 pages are devoted to classical phys- 
ics, and with emphasis on everyday 
things rather than detached theory. It 
is compact rather than wordy, and is not 
a “physics-made-easy” text (there being 
no such animal in this branch of sci- 
ence). It is recommended mainly as a 
review for those who have once studied 
physics and later let the joints become 
creaky. — $3.90 postpaid. — A. G. 1. 

THE OUTLINE OF SCIENCE 

By J. Arthur Thomson 

O RIGINALLY published in four vol- 
umes, this monumental, popular 
work has now been bound into a single 
volume of over 1700 pages. The set sold 
for $18.00 but the single complete vol- 
ume has been produced at a greatly de- 
creased cost. See back cover advertise- 


AIR CONDITIONING IN THE HOME 
By Elmer Torok, M. E, 

M ore and more the technical details 
of air conditioning begin to in- 
terest those not directly connected with 
the manufacture or installation of equip- 
ment. This volume is one of the fiist 
we have seen which is as useful for the 
home owner as for the engineer and 
architect. For the man who intends to 
install this modern equipment in his 
home now or in the near future, the facts 
concerning the fundamental principles 
of air conditioning, the various kinds of 
equipment and what each will do, and 
how the equipment is installed and 
operated, are all here. Included also are 
several house plans suggesting piping 
layouts, and examples of heat and cool- 
ing calculations. Much of the book is 
technical but there is enough of general 
knowledge to make it well worthwhile 
for laymen. — 13.20 postpaid. — F. D. M. 
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TECHNOLOGICAL advances that have been responsible 
for the vast improvement in turbine design and perfor- 
mances are fully discussed in the article "Mass Power” which 


starts on page 202 of this issue. To this work have been brought 
to bear many of the forces of science, including among the 
most prominent those of metallurgy and highly accurate 
machine work. Illustrative of the processes involved in tur- 


bine manufacture is our cover photograph, reproduced by 
courtesy of Westinghouse Electric and Manufacturing Com- 
pany — a workman drilling a turbine condenser cover. 
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(Condensed From Issues of October, 1887) 


SURGERY— “A new method of tieating a fractuie of tlie knee- 
cap, ‘wiling the patella,’ as it is called, was successfully demon- 
strated at Belletue Hospital a day or two ago. ... An incision 
was made across what is familiarly known as the knee cap. The 
two sides of the fracture thus revealed were now to be hioiight 
together. A sort of crochet needle passed through at carefull> 
sought and directly opposite points on either side was made to 
carry threads, and these in turn were used to draw through a wire 
by means of which the two sides of the fiacture were pulled 
closely and firmly together.” 

H.ARVARD OBSERVATORY— “The telescope shown in the il- 
lustration is contained in a small gable-roofed house. The instru- 
ment is erected on a very solid foundation, 
one which had been used in observing the 
transit of Mercury in 1878. Attached to 
its ba.se is a circular level of exceedingly 
great delicacy, by which it can, when neces- 
sary, be adjusted. . . . The gable rout is in 
two sections, being divided across its centei, 
and is mounted on wheels tunning on tracks 
parallel to the ridge. When the instrument 
is in use, these two segments are pulled 
apart. . . . The mounting of the telescope 
is peculiar. A steel tube is carried by truiinums in the end of a 
large fork. Into this tube the brass tube containing the lenses is 
screwed. The polar axis is a prolongation of this fork.” 

HORN— “M. Zigang has devised a trumpet worked by electricity 
and designed to warn or signal vessels, trains, or tram cars. It 
consists of a trumpet tube and a sounding plate which is vibrated 
by the electric ciment passing through an electro-magnet having 
its poles close to a soft iron armature carried by the plate. A 
regulating screw contact, with a platinum point, rests against the 
iron armature and serves to interrupt the current of two Leclanche 
elements as the plate vibrates, thus keeping up the sound as long 
as desired.” 

MASS PRODUCTION — “A striking instance of the extent to 
which labor saving machinery is carried nowadays, says the In- 
dustrial Journal, is shown in the tin can industi 7 . Eveiybody knows 
that tin cans are manufactured by machinery. One of the machines 
used in the process solders the longitudinal seams of the cans at 
the rate of fifty a minute, the cans rushing along in a continuous 
stream.” 

NIGHT FARMING — “Howard County farmeis residing in the 
vicinity of the great Shrader gas well, near Kokomo, Indiana, go 
on record as harvesting the first wheat by natural gaslight.” 

HOMING PIGEONS- 
“Steps have been taken in 
nearly all European countries 
to establish military com- 
munication by means of car- 
rier pigeons in time of war. 

England, France, Germany, 

Belgium, and Italy have def- 
initely organized military 
.canier pigeon services and 
some have subsidized the 
private training establish- 
ments, with the right to use 
the ni geons in war.” 


MODERN GUNS — "Gi-neial S. V. Beiu-l, Gliicf of Ordnance, 
U. S. A. . . . is quoted as saying; ‘We have now twenty-five of 
the new steel guns ready, and twenty-five more will be ready in a 
few months. That will be sufficient to arm all our light batteries 
with breech-loading guns. The steel for these guns wa.s supplied 
by the Midvale Foundry, of Philadelphia. All modern .steel guns 
are of one of two systems— either the Kriipp holt system or the 
“interrupted screw” system, which seems to offer the greatest ad- 
vantages. Like all good modern inventions, it is an American one.’” 

PUMPS— “The Lawrence Machine Company, Lawrence, Mass., 
have been awarded the contract for one of the largest pumping 
plants ever planned in Ameiica. The plant is for the city of 
Montreal, and consists of four centrifugal pumps, each with a dis- 
charging opening of 24 inches diaineli'i', and capable of handling 
18,000 gallons of water per miniile, ttiul four similar pumps of 15 
inches discharge opening, mid a cupacily of 7,000 gallons per 
minute.” 

MUSKRAT— “Near Nashua, N. 11., recently a miiskrat, in digging 
a hole in the bank of a canal, caused a leak, and cvciilually, a dis- 
astrous Hood. The water swept tlirmigh the woods, earrying trees 
and eveiytliing else movable with it into the Nashua River. The 
mills at once shut down, and 3,000 ])crHons will be kept out of 
employment. ... It will take three weeks lo repair the damages 
caused by that one miiskiat ” 

CRANE— “We illustrate a new all-aromul erane by Ransomes & 
Rapier, Ipswich, designed to lilt a test load of 33 tons at a radius 
of 67 feel; the maximum radius which 
can be obtained with it in ordinary work 
being nearly 80 feel. The machine is 
self-propelling, being borne on a carriage 
which is mounted with 32 springs on 
16 wheels, and has a gauge of 21 feet 
anil siiffieienl lieight to allow a railway 
liuin to pass iindei it. The various motions of lifting the load, 
traveling, altering the radios, and turning are all performed by 
the steam engine.” 

MOLECULES — “In an exhaustive paper upon methods of measur- 
ing thin films, Otto Wiener has made certain measures of the thick- 
ness of a film of silver which can just he perceived by the eye, and 
arrived at the couclusion that 0.2 millionths of a millimeter is an 
upper limit of the diameter of a silver molecule.” 

TYPEWRITERS— “The typewriter is creating a revolution in 
methods of correspondence, and filling the country with active, 
competent young ladies who are establishing a dislincl profession, 

and bringing into our busi- 
ness offices, lawyers’ offices, 
editorial sanctums, etc., an 
element of decency, purity, 
and method which is work- 
mg a perceptible change.” 

TELEPHONE PATENT- 
“For the second time the 
government has met with a 
reverse in its suit brought to 
cancel the Bell telephone 
patent , . . The government, 
however, proposes to appeal 



AND NOW FOR THE FUTURE 

^"Weather and Sunspots”: a step toward long-range fore- 
casting, by Harlan T. Stetson. 

(CA noble metal wins its place in industry, by A. J. Wadhams. 

^An excavated tomb reveals the homely private life of a 
typical ancient Egyptian middle-class family. 

([New light on the subject of the speed at which ducks fly, 
hy S. F. Aaron, 

CThe existence of contagious disease is an insult to science 
hy G. H, Bstabrooks. ’ 
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Good in design, IiigK in quality, low in cost 
and ready wlien needed— tliese are tKe re- 
quirements for telephone apparatcts In tlie 
Bell System. 

For half a century Western Electric has 
met these requirements through centralized 
manufacturing and distrihution. By serving 
the Bell Telephone Company in your city 
and in every section of the country, it has 
helped malce this nation’s telephone service 
what it is today. 


GOOD TELEPHONE APPARATUS GIVES GOOD SERVICE. . . . BELL 
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A GYRATING HEADLIGHT 
FOR SAFETY’S SAKE 


D rivers of amofuol)il(;s only too ofum do not 
notice a train’s approach to a crossing until too 
late. Even at night the glare of the ordinary head- 
light is not sufficient warning. Therefore the “400,” 
crack passenger train of the Chicago and North 
Western Railway, is equipped with— besides the 
standard headlight — an oscillating, 3,000,000 candle- 
power light in front of the smoke stack. A motor 
operates the reflector to swing a powerful, figure- 
8 beam 800 feet in diameter at 1000 feet distance. 
It warns by its sweeping movement through the air 
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INTROVERTS OR EXTRAVERTS? 

Of the 


six, which four 
are introvert types? 


GEORGE 

WASHINGTON 


CALVIN 

COOLIDGE 


HERBERT HOOVER 


FRANKLIN D. ROOSEVELT 



Most of Us are One Type or the Other and When W e 
Understand the Wide Differences in Outlook, Some 
Puzzles in Business and Social Life are Resolved 

By PAUL POPENOE, Sc.D. 

Secretary, The Human Betterment Foundation 
Director, The Institute of Family Relations 

The first gniup in each case is made 


M ISUNDERSTANDINGS 
in business and social life 
frequently may be traced direct- 
ly to conflicts between introverts 
and extraverts. Such conflicts, 
perfectly familiar to psycholo- 
gists, are created by the cleavage 
between these two types of per- 
sonalities, but the gap can usu- 
ally be dosed by a bridge of 
mutual understanding. To the 
introvert, an extravert frequent- 
ly acts in an inexplicable man- 
ner. To the extravert, the men- 
tal processes of an introvert are 
often as mysterious. If only it 
were possible for extraverts and 
introverts to exchange person- 
alities for even a day, it is likely 
that there would be much as- 
tonishment when the vastly dif- 
fering mainsprings of action 
of the two types were disclosed, 
one to the other.— TAe Editor. 


1 00K at a group ol invenlors, then 
I at a parade of Shriners. Observe, 
the people you find reading in the 
Science and Industry room, or in the 
Poetry Nook, of the public library, then 
attend a caucus of ward politicians. 

In each case you will recognize that 
you are seeing different types of peo- 
ple-different not merely in occupation, 
training, and mentality, but equally in 
temperament and body-build. 


up predominantly of introverts, the sec.- 
ond of extraverts. 

Broadly speaking, the introvert is one 
who, as the word suggests, has his atten- 
tion turned in on himself. He is con- 
cerned with his own thoughts and feel- 
ings. The extravert has his attention 
turned outward. Pie is more concerned 
with what is going on around him. 

Wild animals, so far as one can judge, 
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react in what would be considered an 
extravert manner ; hence this is by some 
writers (particularly in Europe) called 
the primary type of personality. The 
introvert is then designated as the sec- 
ondary type. 

The two type.s differ radically in be- 
havior, though with much overlapping. 
The introvert is more inclined to be 
neat, perhaps even fussy, about such 



HUEY P. LONG 
Undoubtedly he was an extravert 

personal habits as eating and dre.ssiug. 
He is sensitive, blushes easily, is deeply 
affected by either praise or lilame, is 
conscientious to the point of worry, and 
enjoys a painstaking, detailed job. He 
does not push himself forward but 
speaks when he is spoken to. The em- 
phasis of his make-up being on the 
processes of thought, he tends to with- 
draw from reality and to be concerned 
constantly with himself. Though he de- 
sires continually to assert himself, he 
often fails to do so because of some inner 
restraint or inhibition that results in a 
paralyzing condition of embarrassment. 
He becomes retiring and timid, and it 
is only when he is on the way home 
that he thinks of all the bright tilings 
he might have said at the party. 

The extravert is the opposite of all 
this : he is not self-centered, because bis 
interest is more on what is going on 
around him than on his own mental 
processes. He is always ready with a 
laugh and a retort, is likely to he a bit 
agpessive and not easily stptelched. He 
enjoys sports and outdoor life. His 
tendency is to reach out and make social 
contacts; he is expansive and expres- 
sive; any thought that occurs to him 
finds ready issuance in conduct. 

These differences are not associated 
with intelligence. They are, however, re- 
lated to physique or body-build. The 
introvert temperament is found more 
frequently in the asthenic body-huild, a 
slender physique sometimes called the 
linear type because the characteristic 
lines are vertical. The extravert is more 
likely to be of the lateral type, char- 
acteiistic bnes.. bj ingj ffl^^ 
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mote thick-set and sturdy; often, though 
not necessarily, shorter. Calvin Coolidge 
and Colonel Lindbergh are good speci- 
mens of the asthenic introvert. The extra- 
vert and his body-build, commonly 
called pyknic, are seen to perfection in 
such men as David Lloyd-George, Aris- 
tide Briand and Edward Herriol, Huey 
Long and “'T.R,” 

These two contrasted human types 
have been recognized throughout his- 
tory, in mythology, and in symbolism. 
Don Quixote and Sanclio Panza repre- 
sent the classical portrayal in literature. 
Uncle Sam is always pictured as a lean, 
shrewd, laconic Yankee; Santa Claus 
as a short, thick-set, good-natuied and 
generous extravert. One can not imagine 
a rotund Uncle Sam whose paunch 
“shook, when he laughed, like a bowl 
full of jelly”; nor a "lean and hungry” 
Santa Claus resembling the “yon Cas- 
sius” whose appearance annoyed Julins 
Caesar. 

This body-build is of course ass(»ciated 
with all sorts of internal differences. The 
introvert tends to have a poor circula- 
tion, while the ruddier coimlenance of 
the extravert not only suggests his betlei 
constitution, but warns that he is more 
likely than his opposite to suller from 
luglr blood piessure associated with kid- 
ney defects, also with paralytic strokes, 
with gall-bladder disturhance.s and per- 
nicious anemia. He tends to have more 
active glandular secretions than does the 
introvert. The latter has a greater liabili- 
ty to stomach ulcers and to tuberculosis. 

As the body-build i.s inherited, so is al- 
so the temperament that goes with 
it. But, since all of us have highly mixed 
ancestry, both types may be found in the 
same family. One child may be an un- 
mistakable introvert, his brother or sister 
just as definitely an extravert. In all 
races, both extremes are found, though 
•perhaps in somewhat different propor- 
tions. 

Just how far is temperament inborn, 
and how far dependent on childhood 
training or surroundings? Undoubtedly 
it can he influenced by the latter, but its 
association with body-build suggests that 
it is not a mere acquisition, a product 
of education. 

Women are somewhat more introvert 
than men. This might at first sight be 
explained as due to differences in their 
upbringing and social outlook; hut the 
fact that most of them become still more 
introverted during the menstrual period 
(only one in every 200 reported increas- 
ed extraversion at that time) indicates 
that it may be associated with glandular 
balance. If so, glandular changes in the 
course of one’s life might lead to a gen- 
eral shift in one’s balance of tempera- 
ment. Illness also tends to increase intro- 
vei'sion. 

The individual who knows his own 


OCTOBER • 1937 

in the light of that knowledge. The man 
who feels that lie tends to he too intro- 
verted for his own good should keep up 
his physical health; then he should en- 
large his interests, study other people, 
and try to lake part in their interests. 
Day-dreaming must he particularly 
shunned, unless it is of creative char- 
acter that may be expressed in profitable 
action. 

The extravert will do well to harden 
his body, and then strive for indepen- 
dence, self-control, and the habit of rea- 
soning. He is likely to lie too responsive 
to those around him and when someone 
comes along with a new scheme, he may 
at once embrace it and want to see it put 
into execution, but is ready to drop it 
and take up the next one that comes 
along. The extravert is likely to become 
a yes-man (or perhaps, in the home, a 
yes-my-dear-man ) . He may always be 
too inclined to "go with the crowd” and 
accept too little responsibility. 

The two types must guide themselves 
difl'erenlly in the use of alcohol, one ef- 
fect of which is lo make the iadiviclual 
inoie extravert. The iiiLi overt (‘an, gen- 
erally, stand the most licpior. In fact, 
many inti everts use it lor so-called 
"Hoeiar’ piirpo.ses — in nullity to increase 
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CHARLES A. LINDBERGH 


Shy. Plans carefully. An introvert 

their exlraversiou. The extravert is al- 
ready at the edge of safety, and alcohol 
pushes liim over the edge. In other 
words, he is likely to become drunk on 
a good deal less alcohol than the intro- 
vert can tolerate. 

Because the wild animal is apparent- 
ly an extravert except when sick, this 
“primary type” has sometimes been 
thought to be the ideal. H. C. Link, in 
Ms recent popular book, “The Return 
to Religion,” encourages extraversion so 
much as almost to make one think that 
it is synonymous with good menial hy- 
giene. A broader biological perspective 
will show that some are born looking 
outward on life, others inward ; that one 
Can not greatly change his own tempera- 
ment; and that each has not only its 

niTmi'rliiiTi.M f, i. ‘ i 
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own contribution to make to civilization. 
The introvert piovides a latge part of 
the creative intelligence, while the extia- 
veil makes the loheels go ’round. 

Since the type of temperament is ob- 
servable fi om childhood, .sometimes even 
from the cradle, it should influence the 
education of children. The introvert 
needs to be pushed out and socialized. 
Without wise handling, it will be too 
easy for him to be tied to his mother’s 
apron sStiings, to shun contacts with other 
people, and thus to find, especially at 
adole.scence, unnecessary difficulty in 
taking bis place in the ranks. The extra- 
vert, on the other hand, may need to be 
kept within bounds and encouraged, so 
far as possible, in habits of industry and 
concentration, in order to prevent him 
frOih growing up into an irresponsible 
and superficial show-off. 

Obviously, vocational guidance must 
also take account of these patterns. The 
inventor, working alone in his laboratory 
with his dreanrs; the poet, sitting in his 
garret and clothing his fantasies with 

r D 

the semblance of reality— such men can 
be thought of only as introverts, just as 
surely as the successful bond saliMuan, 
llui affluent mortician, and the regularly 
re-elected district attorney will be 
thought of as extraverts. 

Witli many individual exceptions, one 
will find actors, orators, preachers, ad- 
venturers, bluffers, s([uanderers, promot- 
ers, humbugs, mo.stly extraverts. Yet 
there are differences within the profes- 
sions. The pastor of a wealthy and fash- 
ionable city church is likely to be an 



WILLIAM HOHENZOLLERN 
Many believe be is an extravert 


exlravert, but the fanatical evangelist 
with fundamentalist leanings may be an 
introvert. Again, one could not conceive 
of Edgar Allan Poe as anything except 
an introvert, while Walt Mason and Ed- 
gar A. Guest might well be extraverts. 

Extraverts are found to make the best 
shop foremen, while introverts are the 
best inspectors. 

Among women, it has been found that 
those who choose nursing as a career 

- ' '' 1 L - rcko. 


What About You? 

If you answer most of these questions with "Yes,” you are prob- 
ably an introvert; if with ”No,” an extravert. 

Do you prefer to be by yourself rather than in a crowd? 

Do you plan a job in great detail before you start it? 

Do you indulge a good deal in day-dreaming, in plans for the future, or 
in thinking what you may be doing ten years hence? 

Do you keep a detailed personal diary? 

Do you like cross-word puzzles? 

Do you go on the principle that "haste makes waste”? 

Do you prefer to save money rather than to spend it? 

Do you often rewrite your letters? 

Do you stick to a job that has lost interest to you, just because you think 
anything started ought to be finished? 

Do you feel that one should be very slow about giving his confidence to a 
friend? 


average of a group tested was more 
extravert than 94 percent of all women 
entering colleges, and the most introvert 
nurse in the group was only as introvert 
as the average college girl. Definite 
personality traits in which the nurse.s 
were move extravert than college girls 
are; 

Nurses rememlter better the details 
of things to he done. 

Nmses move mote quickly. 

Nurses [u-efer working with others. 
Nurses are more ready to share 
things, even at personal sacrifice. 
Nurses give less attention to per- 
sonal appeal ancc. 

Nurses are less inclined to day- 
dream. 

Nurses are not as self-conscious. 
Nurses are less reserved about mak- 
ing acquaintances. 

Nurses are less moody. 

Nurses blush less. 

One of the inferences to be drawn is 
that a girl who is an introvert shoultl 
not be encouraged to consider nursing; 
she will probably fail at it— the greater 
emotional sensitivity of the introvert 
doubtless helps to unfit her for that 
career. A canvass of laboratwy tech- 
nicians, on the other hand, would prob- 
ably show an excess of extraverts. 

Women teachers are largely introverts, 
and the longer they have taught, the 
higher they average in introversion. 
This may he partly due to the influence 
of their daily life, but has also been 
explained as the result of a selective 
process. The extraverts, it is supposed, 
are more likely to marry and drop out 
of the profession; hence among those 
who are left after 20 years, one w. -'d 
find a higher proportion of intiove. s 
than in the student body of a teachers’ 
training college. 

The vocational counselor, trying to 
get the round pegs into round holes, 
makes use of all these facts. Miss A., 
for example, is a P.B.X. telephone oper- 


behind a screen and .sees no one except 
the postman, who unfortunately never 
has time to stop and talk. She is in- 
tensely unhappy because — although she 
does not lecognize the reason — she is an 
extravert in an introvert’s jo!;, A coun- 
selor advises her to give up the job and 
demonstiate mayonnaise in a grocery 
stole, wheie she can talk to every one 
who comes in, and can even follow them 
around among the shelves. She says it 
is simply heavenly! 

Similarly, Mr. B., an extreme intro- 
vert, has lieen trying to make a living as 
a door-to-duor canvasser. He is not only 
miserable, but is getting nearer to bank- 
ruptcy each day; retired from circula- 
tion and put into a photographer’s dark- 
room where his painstaking attention 
to detail is invaluable, he makes a 
success. 

I N marriage, there is a slight tendency 
for the intrnveits to he less happy. 
They tend to brood more over their 
troubles, possibly have less of a normal 
social life, and are more sensitive. But 
the wide observations of the Institute of 
Family Relations indicate that this is 
not a major factor in marital harmony. 

It has often been suggested that an 
introvert and an extravert would be 
mismated, one talking too much and the 
other too little. This idea Is hard to 
reconcile with the fact that it is the wife 
who is more likely to be introverted, yet 
it is notoriously the wife who is charged 
by her husband with talkativeness, while 
a large proportion of wives complain 
that their husbands are not sufficiently 
conversable. 

The Institute’s studies show that al- 
most any combination will succeed in 
finding conjugal happiness if husband 
and wife really try to do so— if they know 
their own weak and strong points and 
use that knowledge intelligently. 

Mrs. C., as an illustration, is dissatis- 
fied with her husband because he is not 
a social butterfly. He is “a good pro- 
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HENRY FORD 
Probably mainly an introvert 


vider,” but she thinks he ought to shine 
more conspicuously at bridge paities 
and at the monthly socials given by the 
Woodmen of the World. If she under- 
stands something about introversion and 
extraversion, and realizes that her hus- 
band belongs in the former classifica- 
tion, she is less likely to ascribe his 
reticence to "pure orneriness.” 

Biologically, just what is it that makes 
a man either introvert or extraverff 
Doubtless the ingredients are many, but 
one of the most important is supposed 
to be the resistance of the synapses. The 
synapses are the somewhat hypothetical 
mechanisms through which nervous im- 
pulses are transmitted at each point 
where two neurones come together. One 
may form a crude mechanical picture, 
for the present purpose, by considering 
the wiring of a radio or any other elec- 
trical circuit. If the joints are well sol- 
dered, the resistance is low at these 
junctions, and a current will flow 
through easily. If, on the contrary, the 
joints are loose, there will be a high re- 
sistance at each of them, with a greater 
likelihood that the current will be 
stopped, or will flow off at a tangent. 

I N the introvert, it is supposed that 
the resistance of the synapses is low 
and that a nervous impulse therefore 
travels around easily. To speak very dia- 
grammatically, the introvert’s ideas cir- 
culate ’round and 'round in Iris mind 
and stay there, because that is the line 
of least resistance. The extravert’s syn- 
apses, on the other hand, offer a high re- 
sistance to the circulation of an idea, 
hence it tends to branch off and express 
itself in action, instead of remaining in 
the closed circuit of thought processes. 

The introvert’s emotional life, as a 
whole, is different in quality from that 
of the extravert. His emotional states 
are complex and play on each other. 
Conflicts are met by repression, and 
can be dealt with by psychoanalysis. 

The extravert’s emotional states are 
more simple. Each tends to be expressed 
immediately, without interference by 


others. Severe conflicts aie met by di.s- 
sociation — they are “split off” in the 
personality. Hence the extravert lends 
himself well to being hypnotized, since 
that is a process of dissociation. It is 
virtually impossible to hypnotize some 
introverts — their minds are not built that 
way. But the attempt to psychoanalyze 
the extravert is equally difficult, because 
his emotional life is not built up on the 
repressed complexes which the psycho- 
analyst seeks to uncover and release. A 
study of some of the patients who be- 
came insane during the process of psy- 
choanalysis .showed that they were pre- 
dominantly extraverls. The psychoan- 



WILL ROGERS 
An extravert — he liked people 


alyst should not have attempted to work 
on them, for there was nothing to work 
on. 

If the emotional difficulties increase 
to the point of a neurosis, it will be of 
radically different type in the two cases. 
The introvert’s conflicts, being repressed, 
will result in the tension and confusion 
of neurasthenia. The extravert’s conflicts, 
being split off for the protection of the 
rest of his personality, will end in hys- 
teria witli its bizarre symptoms of dis- 
sociation — one part of the body, or one 
part of the daily life, seeming to exist 
quite independently of the rest. 

The same far-reaching difference is 
found if the patient actually becomes 
insane. The introvert will end up as a 
victim of dementia praecox. His person- 
ality becomes more and more shut in, his 
daily life more and more cut off from 
contact with the world around him. He 
“crawls into his shell,” in extreme cases, 
until he appears to lead a sort of vege- 
tative existence. He has been likened 
to a larva spinning a cocoon around it- 
self. He may give no sign of recognizing 
what is going on around him; one would 
say that he had almost lost conscious- 
ness; yet an occasional rift in the co- 
coon reveals an active mental life going 
on inside. But it is a perpetual sort of 
waking dream-life. It does not issue into 
action. 

The extimvert. b the,„extTemft ease. 


will break down with manic-depiessive 
insanity, in which a period of despond- 
ency or melancholia typically alternates 
with a manic period of intense, some- 
times frantic activity. In the latter stage 
he may commit a crime of violence, or 
merely wear himself out. In the de- 
pressed phase, suicide is a common term- 
ination. 

However, the mere fact of Ireing an 
extreme introvert or extravert, as the 
case may be, does not at all mean that 
one is destined to break down with the 
appropriate mental disease. I am merely 
trying to point out tliat the two type.s r)t 
personality are so disliirct as, in abnor- 
mal rases, to end in quite different ways. 

TNTROVERSION and extraversion 
i- themselves must he considered nor- 
mal aspects of the personality. Mo.st n{ 
us represent a balance between the two 
tendencies. We are ambiverts — we can 
react in either way, according to cir- 
cumstances. Similarly, most ol us are 
of medirrm height or weight, by defini- 
tion. But, just as we recognize in a crowd 
some unusually tall or short, fat or 
thin, HO we shall recognize among our 
friends some who arc umisiially intro- 
verted or cxlravcrlod. We shall proba- 
bly recognize that the tendency rims 
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Creative intelligence — introvert 


in their families as well; and that it 
influences their daily lives in sickness 
and health, from infancy to old age. 

One can not change his make-up rad- 
ically, but in ordinary circumstances he 
can keep it within bounds and use it 
effectively instead ol inefficiently. 

The first thing, then, is to recognize 
one’s own temperament; the second, lo 
recognize that of others. In the light of 
this knowledge, one will not expect an 
introvert to behave like an extravert; 
and he will find an explanation lor 
things that have formerly seemed ob- 
scure, in business, politics, religion, or 
social life. A wider acquaintance with 
these facts of personality would do much 
to make human relationships more har- 
■ilMiifluoiid prnmnTe nersnualnMfillMii 


OUR POINT OF VIEW 


Precaution 

D isregarding loi the time our 

feeling that stunt flying should be 
curbed — ^we have made oui position in 
this respect clear in past issues — there 
are other aspects of long-distance flight 
over water that warrant careful consid- 
eration. Although the tragic Earhart- 
Noonan flight has long since passed from 
the front pages of the newspapei s, it has 
left a bad taste in the mouths of those di- 
rectly concerned with the future of avia- 
tion. Particularly is this true of techni- 
cians who have placed so much faith in 
radio as the mainstay of those who fly 
over the sea in ships. 

The anxious days and nights of wait- 
ing for word of the courageous if some- 
what foolhardy fliers, the valiant ef- 
forts of the United States Navy and 
Coast Guard, the vague whisperings vai i- 
ously reported, all are now history, his- 
tory that we sincerely hope will not he re- 
peated. From a study of the conditions 
surrounding the Earhart-Noonaii (light 
come questions that, answered by techni- 
cal advances, will do much to forward 
safety of life in transoceanic flight. Radio 
compasses on hoard ship are available 
only on the 500-kilocycle ship band. Re- 
ception on this band demands 500-kilo- 
cycle transmitters on airplanes, and such 
transmitters require trailing wiie anten- 
nas for efficient operation. These anten- 
nas are usable only when the plane is in 
flight; forced down, the wire may, first, 
cause a crash if it is not wound up, and, 
second, become useless if the plane 
lands on water. Short-wave radio com- 
pas.scs arc technical possibilities; their 
use in airplane service is strongly in- 
dicated; their range would be greater 
per watt input in the transmitter than 
when operation is carried out on the 
ship wave band. The radio homing de- 
vice, which requires only tuning to 
broadcasting station signals, also offers 
possibilities that should not be over- 
looked. 

At the present lime, the 500-kilocycle 
band is the only one on which it may be 
said that anything approaching a 24- 
hour-a-day watch is maintained by com- 
mercial and naval ship and shore sta- 
tions. "With the increase in aircraft traf- 
fic, it would seem logical to develop, at 
least on board naval vessels and in naval 
land stations, a similar schedule on one 
or more of the airplane frequencies. If 
this is not possible, the alternative is to 
compel all airplanes flying over oceans 
or other dangerous territory to carry 
equipment that can be used in the 500- 
kilocycle ship band — and to carry oper- 


Commercial operation of airplanes in 
the South American and transpacific 
service shows what can be done by 
large organizations working on carefully 
thought out schedules, with the best 
equipment for the puipose and with 
iiighly-trained personnel. The Bermuda 
route now in operation and the pro- 
jected tiansatlantic service will place 
more and more of the public in positions 
wlierc every contingency must be foie- 
seen and provided for. Radio is the onl\ 
link which man has forged that can 
bridge the gap between planes at .sea 
and the .safety of dry land. No possi- 
bility should be overlooked in forging 
the girders of this biidge, that it may 
lie so .strong as to lie infallible. 

Science or Sonorousness? 

T he title of a paper — “Influence of 
Sulfhydryl and Sulfoxide on Chrom- 
osome and Aster Dimensions in Regener- 
ating Tissues of Clymenella Torquata’ 
—delivered by a physiological chemist, 
has been the subject of merriment be- 
cause it sounds sonorous. Nevertheless 
this is all good, legitimate, and really 
compact descriptive language. Unlike it 
is a sentence from a paper delivered by 
an entomologist: “It would appear from 
what evidence is available that the act of 
oviposition is immediately stimulated by 
the crepuscular diminution in the in- 
tensity of illumination and the rise in 
relative humidity as the diurnal tempera- 
tuie increases,” meaning that twilight 
and evening dampness stimulate egg- 
laying, and reminding one of the old- 
style professor who exclaimed, “Dear 
me, I lear I have excoriated the cuticle 
of my digit.” He had cut his finger. 

Science properly aims toward simplic- 
ity. 

Predictions 

I ET’S assume that man is a perspica- 
J cious animal. He must be; consider 
his mighty works, his scientific achieve- 
ments, his multitudinous plans and pro- 
grams for future happiness, welfare, 
riches. A glimpse at a part ol his record 
should tell us something. 

A lew years before the day in 1903 
made famous by the Wright brothers at 
Kitty Hawk, a noted scientist stated pos- 
itively that man would never fly. In the 
vernacular: “Wlrat a bust!” Another 
came at the time Roentgen first an- 
nounced the X ray. One world authority 
said: “Interesting, but it can never be 
more than a laboratory curiosity.” Radio 
was opportunity knocking on Edison’s 
door; he had it within reach at one time 
Win- ■ tip tnrnpH tn enmethinff else. This 


journal reported in 1853 a doctor’s de- 
scription of an air conditioning system 
essentially as we have it today, yet we 
had to wait more than half a century 
Irefore an industry was built upon it. 

Perhaps, after all, man is not so keen 
as we assumed, for these few examples 
might he multiplied by the score. Bear 
in mind that experts were concerned 
In the above-mentioned failures to read 
lire future rightly. Nowadays even the 
man in the street knows better than to 
say “It can’t be done,” for he believes 
science can work any miracle. But that 
is not prescience. If man were clairvoy- 
ant, he might have foreseen the social 
and economic implications of the incan- 
descent lamp, the automolrile, radio, aii- 
eraft; might not have said as David Starr 
.Iordan did early in 1914; “This inevit- 
able war people have so long discussed 
won’t come because it can’t come”; 
might have avoided the world economic 
collapse of 1929! II man were so clever 
as that, wc would not have been treated 
recently to the glorious sight of billow- 
ing sails in races (?) off Newport fur 
the honor of winning or holding a silver 
mug. The contestants knew how much 
their yachts cost, the distance around the 
course, all the factual details. Why not 
call off the races, predict results by theo- 
ries or mathematical calculations, let it 
go at that? Why not? Because there 
were too many uncertainties! 

Life and woik, all human endeavor is 
like that — influenced, assisted or handi- 
capped, encouraged or defeated by wind 
and weather and the vagaries of unstand- 
aidized human nature. Unceitainty is the 
rule, not the exception. 

Why. then, a group of impractical 
professors of the National Resources 
Committee can expect other committees 
(which they urge) to predict futuie in- 
ventions or the social and economic im- 
plications of existing ones is a puzzle 
to us. This group spent months studying 
the question and submitted to the Presi- 
dent a report of something like 450,000 
words. One might say, offhand, that the 
committees suggested would really do 
no harm and that their appointment 
would elicit some amusing theories to 
put a smile on our faces. But then, they 
would be using taxpayers’ money, as 
the reporting committee did ! Who wants 
to extend our tax burden to pay for the 
highly dubious activities of groups that 
can never be as expert specialists as 
those who failed in the examples quoted 
above? Not we! The uncertainties of 
droughts and hurricanes and the stu- 
pidities of man in an era cursed with 
the existence of numerous megaloma- 
niacs are t oo certain and unpredictable! 




Sleaiu Turbines Most Efficient Power . , . Run Red 
Hot . . . Higher Pressures . . . New Bucket Const ruc- 
tion . . . Metal Technology Brings Iinprovcnients 

By PHILIP H. SMITH 


D espite great projects for harness- 
ing water power for the genera- 
tion of electric current, and the 
millions of kilowatts being made avail- 
able by the simple process of making 
water work as it runs down hill, steam 
remains the principal generative force 
for the production of mass power. 

In the year ending March 31, steam 
turbines produced about 70 percent of 
the 109 billion kilowatt-hours consumed 
in this country, and if the struggle of 
turbine manufacturers to fill orders for 
central station equipment is any cii- 
terion, this percentage is going to en- 
dure or become even larger in the comino- 
years. 

There is no mystery in this predomi- 
nance of steam-produced power. The 
turbine is the most efficient generator yet 
devised, when both prime and operating 
costs are considered. It dominates be- 
cause it has become steadily more effici- 
ent as demands for cheaper power have 
driven engineers to improve its quali- 
ties. Since the turn of the century, tur- 
bine capacity has grown from 500 kilo- 
watts to 75.000 kilowatts for the single 
case machine and to 200,000 kilowatts 
for the compound type. At the same time, 
the power stajion rates of energy cen- 


sumed for current produced have been 
reduced from 30,000 B.t.u./Kw.hr. to 
less than 12,000 B.t.u./Kw.hr. This 
means a reduction of more than one- 
half in fuel consumption so that today’s 
turbine gives forth the equivalent of 
the work of 13 men for one hour for 
every 12 ounces of coal burned. 

A MODERN commercial turbine does 
tilings which were physically im- 
possible 30 years ago; perhaps its func- 
tioning was not even dreamed by the 
most radical of engineers of that time. 
For example, a turbine can take in steam 
at 1200 pounds pressure and 900 degrees, 
Fahrenheit, temperature and one-thir- 
tieth of a second later, after the steam 
has expanded a thousand-fold, the ma- 
chine wiU expel it 821 degrees cooler 
and down to absolute pressure of one 
_ihch of mercury. The rotor of a oomolete 


expansion ty[)e machine, which may 
weigJi as much as 60 tons and rotate 
at near red heat, attains so high a vel- 
ocity that the blade tips reach the amaz- 
ing speed of 14 miles a minute! Such a 
turbine must pass a terrific volume of 
steam. One machine of 165,000 kilo- 
watt capacity, recently pul into opeia- 
tioii, passes over 12,000,000 cubic feet 
of steam per minute to the condenser 
at full load. That’s enough to form a 
sphere of steam 284 feet in diameter 
every minute of operation. 

Performance of this magnitude has 
been achieved by slow and painstaking 
steps, rather than by startling discover- 
ies. It is fruitless to search for a simple 
explanation which will reveal how pres- 
ent efficiencies have been obtained and 
what the future holds in store for the 
turbine. The basic principles were kid 
down centuries aeo. first ^ rhe,i.Em 
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A typical large, reaction blade 
such as is used in the last ro- 
tating row of a condensing 
turbine. Lower end fits into 
slot in rotor; upper is free end 

engine of 130 b.c. and laLer 
by the Branca wheel of tlie 
Seventeenth Century. These 
inventions gave the "'impulse” 
and "reaction” principles in 
use in varying combinations 
today. Then, alter Sir Charles 
Parsons, the British engineer, 
began his work in 188d to 
give the turliine commercial 
practicability, many contrib- 
uted to make improvements 
by a process of slow accretion. 

The outstanding feature ol 
the modern turbine is the 
high steam pressures and 
temperatures at which it op- 
erates, and if we keep our 
eyes focused upon this fact 
and discover how it came 
about, we will find all note- 
W(nlhy d(‘V(dopments passing 
in review. 

Elevating both pressures 
and temperatures has long 
I)een the goal of turbine en- 
gineers because of the higher 
ofFunoiicies It makes possible. 

Tlieir success may he meas- 
ured by the fact that pres- 
sures liave been raised from 150 pounds 
per square inch to 1400, while temper- 
atures at the throttle have been increased 
from 360 degrees, Falu'enheit, to 950. 

Higher pressure raises a serious prob- 
lem. It results in greater deposition of 
moisture during expansion, which in 
turn causes a pitting of the blades when 
they strike the moisture particles in an 
atmosphere of extremely low pressure, 
and it otherwise affects efficiency of the 
elements. To solve the problem, en- 
gineers, in some cases, have employed 
re-heating of the steam; that is, steam 
is extracted from the turbine after par- 
tial expansion, is re-heated, and is re- 
turned to the turbine to finish its work. 
This practice reduces the moisture con- 
tent, but it has not been looked upon 
a.s a wholly satisfactory solution be- 
cause it involves large piping. A more 
recent practice has been to raise tem- 
peratures so that re-heating can be avoid- 
ed and still keep the moisture content 
below 12 percent, which is considered 
the maximum permissible. 

A satisfactory solution to the blade 
problem has been found by using the 
most recent advances in metallurgy. 
But pitting at the low pressure end was 
not the only trouble to be overcome. 
The higher velocities necessitated strong- 
er Wade construction and use of ma- 
terials that would maintain form. From 
non-ferrous alloys, to steel, to low car- 


to stainless steel, traces one 
patii of blade or bucket de- 
velopment. Now we find the 
wearing-away action being 
checked by silver-soldering 
thin strips of Stellite to the 
stainless steel body of each 
blade. 

Higher steam temperatures, 
while reducing moisture con- 
tent, raise problems of their 
own. Steam consumption is 
reduced about 1 percent for 
every 10 degrees Fahrenheit 
of superheat, and such reduc- 
tions are desired; but with 
the advent of superheat came 
the phenomenon of ‘'growth," 
or warping, in the cast Iron 
pipe fittings and turbine cas- 
ing. Then, as the tempera- 
tures rvere pushed higher, 
there followed the phenom- 
enon of “creep,” which is the 
tendency of metals to stretch 
more or less continuously. 

Once again metallurgy 
came to the turbine engineers’ 
assistance. Cast iiam was 
abandoned in favor of alloys 
containing such metals as 
inolylKlenum, which has re- 
sistance to conatsion and em- 
brittlement, nickel, and chro- 
mium. One of the most satis- 
factory alloys in use is a chro- 
mium-molybdenum-steel. 

Metallurgy has played a dominant 
role in the last 10 years of turbine de- 


velopment and it should be given full 
credit. Without knowledge of the newer 
alloys, the present turbine would be im- 
possible. Staliilit) of metals is an es- 
sential to proper functioning as one in- 
stance alone will show. 

Any one conversant with the turbine 
knows that there nunst be minute and 
accurate clearance between blade tips 
and the rotor housing, because if steam 
leaks past there will be loss of efficiency. 
Much has been written about this phase 
of turbine construction because it rouses 
a feeling of amazement to think of the 
blades whirling around at 14 miles a 
minute with less than a visiting card 
thickness separating tliem from the sta- 
tionary housing; less has been written 
about what happens if for any reason 
the clearance is not maintained and there 
is contact. The older methods of trusting 
to proper clearance were wholly inade- 
quate when high heat and pressures 
came in and so there had to come a three- 
fold solution to the problem — making 
the blades better, improving the housing 
casting, both of which have been touched 
upon, and, finally, in the reaction type 
of turbine, liy increasing the blade clear- 
ance and .spanning the gaps with strips 
of stainless steel containing molybden- 
um, thin enough to wear away without 
damage it there should he contact. 

N ext to lugli temperatures in im- 
portance as means for achieving 
greater efficiency, comes feed-water 
heating by extraction. This practice in- 
volves extracting partially expanded 
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Installation view of a 165,000 kilowatt tocbo-generator 
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steam from various stages of a turbine 
and condensing it in a series of feed- 
water heaters. A high thermal efficiency 
is obtained because the heat of evapora- 
tion goes back into the system instead 
of being lost in the condenser cooling 
water. 

Much of the progress in turbine effi- 
ciency has come from developments ex- 
ternal to the turbine itself. Electric 
generator design has been a very impor- 
tant contributor, and so have condensers. 
Early turbines could not operate at 
maximum efficiency because rotative 
speeds were low and these speeds could 
not be raised until generator capacitres 
at any given speed could be stepped up. 
While turbine designers were at work 
on their own problems, the electrical 
engineer got busy on his and soon gen- 
erator speeds were raised so that they 
now meet the turbine on even terms. 
Higher permissible turbine speeds have 
enabled the designer to increase veloci- 
ty ratios (the ratio of blade speed to 
steam jet speed) from 60 to 85 percenl 
with a consequent decrease in turbine 
diameters and reduction of leakage and 
losses. 

The condensers used in conjunction 
with the newest type of turbine may 
create a vacuum higher than 29 inche.s, 
whereas the earlier type was limited to 
25 or 26 inches. This marks another im- 
portant advance in turbine efficiency. 
Steam in a turbine can be made to ex- 
pand to any low limit of exhaust pres- 
sure and the lower this limit the greater 
the amount of work obtained from the 
steam. 

Not all turbines make full use of con- 


densers. There are machines in which 
partial condensing is employed and 
others where there is no condensing, 
albeit, in this last group condensation 
does take place before the steam cycle 
IS completed. Here we refer to the super- 
position turbine, which represents about 
30 percent of current production. 

The superposition machine, some- 
times called a topping turbine, is de- 
signed to exhaust steam at pressures of 
200 to 300 pounds per square inch for 
1 e-use in existing lower pressure tur- 
bines. In practice, the new turbine is 
placed ahead of an older one, and its 
purprrse is to raise the efficiency of a 
power plant without scrapping existing 
equipment. Were it not for the fact that 
higher initial temperatures ate now pos- 
sible, this rejuvenation could not he ac- 
complished. As it is, engineers are con- 
vinced of its practicability, and 1936 
might be designated as a superposition 
year iiecause of the many in.stallatinns, 

A r first thought, the superposition 
machine might seem a makeshift, 
hut it is not. Extremely reliable and effi- 
cient installations can be had by this 
simple expedient provided the older, 
low pre.ssure equipment is in good con- 
dition. Some designers believe a system 
which embraces a high pressure unit 
and a lower pressure one comes near 
to approximating the ideal. 

It is interesting to note that there was 
a similar practice pursued in 1908. It 
had to do with using exhaust steam at 
the low pressure end of the cycle rather 
than at the high end. The cry was then 
for equipment to utilize the exhaust 


steam from reciprocating engines, and 
to meet this demand low pressure tur- 
bines were built. The combination of 
reciprocating engines and low pressure 
turbines served to prolong the useful 
life of the former until inescapable 
economics forced replacement witli 
more efficient and up-to-date powei pro- 
ducing machines. 

Turbines which condense only a part 
of the exhaust steam aic those which 
enter into industrial use as contrasted 
to central power stations. In this case, 
a part of the steam is extracted from 
the turbine for heating or process work 
incident to manuiacturing operations 
and these latter requireimuits tend to 
govern the inlet temperatuie and pres- 
Mue of the steam. 

If one were to take the significant fac- 
tors about lurl)ino.s, such as pressures, 
temperatures, capacities, and so on, and 
])lot them back to, say, 1900, the graphic 
presentation would reveal steadily as- 
cending curves for every item save those 
of weight and kilowatts per pound of 
fuel consumed. In certain instances 
there would be sliarp upward ascents 
followed by a leveling oil and then an- 
other ])iisli upward. You couldn’t study 
ibis pieiure long without being con- 
vinced tluil Iniliiiu's hud been under- 
going long and steady development and 
the idea might easily lx; eoiKx'ived that 
we are on the eve of another grtiat surge 
forwaiil. We would then a.sk: is some- 
thing new abonl to break and what 
about corapetilion from hydro-clecliic 
sources and the Diesel engine? 

Let ns consider competition first and 
slick to facts that are not controversial. 
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Machining a large turbine case casting on a giant lathe 


Competition from hydro-electric proj- 
ects does not offer any serious threat to 
turbine supremacy when the overall 
costs of power production are the deter- 
mining factor. At the moment, water 
power generation must be subsidized to 
make it competitive because of the enor- 
mous outlay which must precede the 
first turning of a wheel. Waler power is 
not “something for nothing” as the pub- 
lic is so apt to regard it. A fair estima- 
tion of water power cost must include 
the expenditure.s made for dams, pen- 
stocks, and tiansmission lines to points 
of power consumption. Francis Hodgkin- 
son, engineer, whom George Westing- 
house brought from England with the 
first Parsons turbine, has stated that a 
modern steam power station erected at 
Niagara Falls, if operated with a good 
load factor, could probably produce 
power cheaper than the falls themselves. 

T he fact that turbines are the most 
efficient producers of power does 
not, of course, eliminate hydro-electric 
power production from consideration. 
When one is through arguing the merits 
and demerits of both systems, the fact 
remains that water running down hill 
and doing no work is an economic loss 
to the community; and, furthermore, coal 
is a capital resource. 

Diesel engines have figured lately in 
power station news and the proponents 
of this productive agent foresee further 
developments of no mean proportions. 
At the moment, however, Diesels are not 
headlining mass power production; 
their forte seems to be as auxiliaries or 
as boosters for central power stations. 

The immediate outlook for develop- 
ment of the turbine promises no such 
stepping up of temperatures, pressures, 
and capacities as has been witnessed 
during the past 15 years. An engine 
efficiency of 87 percent has been ob- 
tained and further operating efficiency 
is not impossible, hut a point of dimin- 
ishing returns has been reached. The 
engineer who spends his time designing 
turbines must keep his eye upon fixed 
charges quite as much as upon heat 
efficiency. It has been figured, for ex- 
ample, that a reduction of 10 percent 
in fuel cost will justify no more than a 
7% percent increase in prime cost. 

Perhaps due emphasis can Ire given 
to this matter of fixed charges by de- 
claring that a fuelless power station 
would come up against the obstacle of 
prime cost. Engineers say that a sta- 
tion using no fuel and having no super- 
vision costs, ideal as it might he, would 
nevertheless he uneconomical if the 
prime cost exceeded 160 dollars per 
kilowatt of capacity. (Present cost is 
around 100 dollars.) If, at the same 
time, rates to the consumer had to he 
dropped, the limit of prime costs would 
have to be even lower, By so much, there- 
fore, has fuel become secondary to prime 


costs in the problem of the turbine’s fu- 
ture. 

The immediate outlook is for wider 
use of the superposition turbine because 
it has proved eminently satisfactory. But 
industry demands higher pressures and 
higher temperatures and demands bring 
action. Improvements are certain to come. 

Use of a binary-fluid cycle has been 
suggested as one method of achieving 
greater efficiency. This cycle calls for 
two fluids, one of which will have a 
temperature at exhaust pressure ade- 
quate to evaporate a second fluid. Such 
cycles are sound and mercury has 
demonstrated practicability for the 
higher temperature fluid, but again 
fixed charges interpose. 

Still higher pressures are being pro- 
jected and there is much promise of suc- 
cess. This calls for a new development 
in boilers. The existing drum type is 
inadequate to do the job because of the 
difficulty of steam and water separation. 
One suggestion has been to use a boiler 
in which the water is forced through a 
continuous tube system to emerge as 
high-pressure, superheated steam. It is 
thought that greater safety can be had 
with this system because it employs 
small tubes. While no greater tempera- 
ture or heat would be imparted to the 
steam, there would be more available 
energy. A boiler of this type would re- 
quire a return to re-heating, but since 
the system promises high thermal effi- 
ciencies at practically no increase in 
prime costs, it affords an attractive 
problem for engineers to work upon. 

Before turbine engineers adopt tem- 
peratures higher than 950 degrees, 


Fahrenheit, some time must elapse for 
experience to be recorded. As recently 
as 1931 a temperature of 800 degrees, 
Fahrenheit, was the maximum employed 
and not until 1936 did designers ven- 
ture into the new high range. Turbines 
are virtually custom made; each one 
charts a little newer path, and there 
must be every assurance that improve- 
ments will really improve before they 
are adopted as standard. When a tur- 
bine once gets into motion it is expected 
to stay in continuous motion and give 
dependable service until inspection time 
comes around — usually a two-year in- 
terval. There can be no time spent in 
modifying or overhauling it because 
idleness means loss of levenue. 

T here is much more to steam than 
James Watt discovered when he ob- 
served his mother’s tea kettle. The high- 
er ranges of superheat create problems 
which were unsuspected when turbine 
engineers began intensive study some 
30 years ago. When and if turbines go 
to much higher pressure and tempera- 
ture there will he problems of metal- 
lurgy again; there may arise difficulties 
in the lubrication of journals because of 
the higher heat. There may even be new 
heat cycles discovered which will raise 
new problems of their own. Whatever 
difficulties arise will probably be met, 
however, because turbine engineers 
have demonstrated a singular capacity 
for making this power producer forge 
steadily ahead. 


Photographs courtesy The General Electric 
Company and Westinghouse Electric and 
Manufacturing Company. 


PeaceTime Preparedness 


E very patriotic American hopes 
that the United States will never 
be engaged in anothei war. Every 
sensible American, however, looking at 
the troubled state of Europe today— 'a 
game in which every nation is playing 
according to its own rules,” according to 
Dorothy Thompson — must refuse to take 
the ostrich-like attitude that as a nation 
we are surely done with war forever. 

The time is past when wars are 
fought solely by professional soldiers, 
or nations defended by “embattled farm- 
ers” leaving their fields to seize their 
squirrel rifles and assemble in the vil- 
lage square. Modern wars are wars of 
populations in which every industrial 
and economic resouice of a nation is em- 
ployed. 

Requirements foi national defense fall 
into three classifications: Trained man- 
power; munitions and supplies; organ- 
ization. 

The War and Navy Departments have 
co-operated to prepare a comprehensive 
"Industrial Mobilization Plan” to insure 
our industrial preparedness in any pos- 
sible war emergency. The plan was first 
announced in 1933 and revised in the 
autumn of 1936. It establishes a joint 
Army and Navy Munitions Board to 
classify and provide for the procure- 
ment of the thousands of items of muni- 
tions, food, clothing, transport, com- 
munication, and other necessities that 
constitute a national shopping list for 
war. Huge though the list is, it actually 


Every Resource Employed in Modern War . . . “In- 
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repiesents an enormous sim- 
plification compared with oui 
military inventory of 1917-18. 
The list of 20 years ago, which 
comprised approximately 

700.000 different articles, is 
said to have been cut, through 
scientific planning, to 200,000. 
Press estimates state that 

20.000 factories have been 
surveyed, of which 12,000 
have been selected as poten- 
tial sources of supply. To de- 
scribe the war procurement 
plans of the Army and Navy 
Munitions Board in all the 
various fields of American in- 
dustry would require a book 
of several volumes. A partial 
idea of the whole plan may 
be gained, however, if we take 
a glimpse at its application 
to a single industry; for ex- 
ample, tiiat of radio. 

Radio was an infant indus- 
try when the Armistice was 
signed. Since then, it has 



Examining an incoming picture on an RCA 
facsimile recorder. Military possibilities here 
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grown to full stature. Feeble radio sig- 
nals of pre-war days have now been 
.superseded by powerful transoceanic 
and marine radio-telegraphy linking this 
nation with every land and with vessels 
on the farthest of the seven seas. Two 
thousand and twenty radio stations are 
now licensed on ships of American 
registry. 

Broadcasting was unknown when the 
World War ended. Today more than 
24,000,000 home.s and 4,500,000 automo- 
biles in the United Slates have radio 
receivers. Six hundred and ninety broad- 
casting stations compete for attention in 
this country. Our radio industry sold 

8,250,000 radio receivers and 98,000,000 
tubes in 1936— receivers and tubes cap- 
able of a performance never dreamed of 
in 1918. 

Radio facsimile, practically unknown 
during the World War, now flashes pic- 
tures and maps through the ether and 
reproduces them exactly, even across 
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vision are bringing that art closer to 
introduction as a practical public ser- 
vice. Research in all branches of radio 
day by day pushes the horizon farther 
out. Such industrial radio attainments 
offer military possibilities that did not 
exist in the dim pre-war days. Radio will 
be a vital factor in the next war. 

The war procurement plans of the 
Army and the Navy differ in detail, but 
conform in principle. We can under- 
stand the story by following it through 
in the Army — remembering always that 
the Navy has a comparable narrative. 

After sources of radio equipment have 
been tentatively selected, the Signal 
Corps makes detailed srrrveys. Owner- 
ship and management are studied, as 
well as quality and quantity capacity. 
Under the Industrial Mobilization Plan 
the Signal Corps has surveyed approx- 
imately 1400 manufacturers of electrical 
communication equipment — including 
all principal radio plants — and selected 
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Amateur operators at W8FIC did meritorious work during the last Ohio Valley 
floods, proving again the value of amateur radio to the country at large 



Part of our “radio reserves”: National Guard 
Station W8MCM), Corp. George Dively at key 


about 400 as sources of supply. The Navy 
has condrrcted similar extensive surveys. 
Data has been obtained not only from 
individual companies, but also from the 
Radio Manufacturers’ Association. 

Selected manufacturers are requested 
to sign a statement— though not a con- 
tract-expressing willingness in emerg- 
ency to enter into an agreement with the 
authorities to produce certain items with- 
in a certain time. The procedure culmi- 
nates in written plans, a separate one for 
each item, containing concise shipping 
information. 

To avoid the raw-material scramble of 
the early days of the World War, com- 
modity studies coordinated by the Joint 
Munitions Board are an important part 
of Army and Navy Planning. As an il- 
lustration of the thoroughness of this 
phase of our industrial mobilization 


relatively insignificant mate- 
rial — mica. Mica i.s a "strate- 
gic” material, largely im- 
ported. Radio tubes, avia- 
tion spark plugs, and some 
ordnance items require it. An 
officer of the Signal Corps is 
Chairman of a special Com- 
mittee on Mica, and the mem- 
bership includes officers from 
the Air Corps and Ordnance. 
It is the function of this com- 
mittee to be thoroughly fa- 
miliar with diversified sources 
of supply outside the United 
States, with potential new 
sources within our own bor- 
ders, with the development of 
possible substitutes, with our 
current industrial inventory, 
and with both our peace-time 
and war-time requirements. 
In case of war the committee 
would be in a position to 
build up our national stock of 
mica with a minimum of delay. 

In a rapidly developing industry such 
as radio, with laboratories constantly 
making new inventions, plans for full in- 
dustrial preparedness would be lax in- 
deed if they assumed that progress and 
invention in the industry had ceased, and 
if they stopped with equipment now 
available. If in an approaching day tele- 
vision becomes a practical, far-seeing 
military eye, as well as a keen ear, plans 
should be ready to take full advantage of 
the newest developments. Both the Army 
and the Navy maintain constant liaison 
with radio’s industrial laboratories and 
with the Radio Manufacturers’ Associa- 
tion. Every advance is studied for pos- 
sible military application. 

Radio personnel is really a phase of 
its industrial mobilization. Quite aside 
from the supply of excellent apparatus 
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ican radio has created, is the great body 
of expert technicians. The Naval Com- 
munication Reserve and the Signal Coips 
Reserve aie proud of the proportion ot 
men they have who are employed in the 
radio industry or are outstanding li- 
censed amatems. 

The latest FCC report shows 46,850 
licensed radio amateurs in the United 
States — amateurs whose ability and re- 
sponse to civic duty have become tradi- 
tional in storm, fire, and high water. 

T he Navy, working closely with civ- 
ilian operators, estimates that in a 
national disaster it could mobilize a net- 
work of 2500 amateur stations within two 
hours. The Army enlarges its contact 
through the Army-Amateur Radio Sys- 
tem, which includes 1394 operators se- 
lected for proficiency. Supervision is ex- 
ercised by the Chief Signal Officer. Mem- 
bership is by invitation, without physical 
examination, pay, or gift of equipment, 
hut with no agreement to serve in war. 
Members are actuated by eagerness to be 
ready for disaster relief work, and by 
their ambition to improve by weekly 
training in Army methods of operation. 

The spirit of civilian radio technicians 
who are available in case of a national 
emergency is undoubtedly typical of 
many thousands of other workers in all 
branches of American industry. 

The United States is a peace-loving 
nation. If the cruel necessity arises, how- 
ever, I am confident that we shall be able 
to demonstrate that love of peace is not 
necessarily a military handicap. The arts 
of peace reach their highest perfection 
when directed by the private initiative of 
a free people. Those arts, and that in- 
itiative — if they can be quickly and ef- 
ficiently mobilized — should become the 
most powerful support that any nation 
in the world is capable of putting behind 
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Just as Mars, wlien Seen from llic Earth, Is Called 
the '^‘^Ruddy” Planet, so the Eaiili from Mars or 
Other Planets Would he Called the “Azure” Object 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University, Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 
President of the American Astronomical Society 


T hough there is llttle enough rea- 
son to suppose that any intelligent 
life exists on other planets of our 
system, yet the question how our world 
would look to the inhabitants of another 
planet remains a tempting one. Parts of 
the answer are very simple. It is easy 
to calculate just how large the earth 
would look, as viewed from another plan- 
et, whether it would appear like a cre.s- 
cent, a half- oi a full moon, at any given 
time, and so on. But it is far from easy to 
figure out, on general principles, how 
bright it would appear. Since our atmos- 
phere — alone among the planets — is 
partly cloudy and partly clear down to 
the surface, we might expect a reflecting 
power for sunlight — an albedo, as it 
is technically called— intermediate be- 
tween the 10 or 15 percent 
shown by cloudless or almost 
cloudless bodies, such as the 
moon and Mars, and the 50 
percent or thereabouts which 
is found for permanently 
cloudy surfaces like Jupiter’s. 

"We might expect, too, that our 
clouds, seen from above, 
would give the earth a whitish 
color. 

We could have no hope of 
supplementing these theoret- 
ical estimates with the more 
solid evidence of observation, 
were it not that nature has 
provided us with a photomet- 
ric screen, situated in exactly 
the right place to catch the 
light reflected by the earth, 
and send it back to us. This 
screen, of course, is the moon. 

I ONG before the earliest re- 
corded astronomical ob- 
servations, alert watchers of 
the skies must have noticed 
that the thin crescent of the 
new moon is attended by a 
faint luminosity of the rest of 
the disk — called in our own 
tongue, by old tradition, “the 
old moon in the new moon’s 
arms.” As soon as it was real- 
ized that the earth was a 
planet and, like the others, must reflect 
the sun’s light, the origin of this faint 
illumination was obvious. But, for any 
accurate measures of this earth-light 
upon the moon, science has had to wait 
until our own times. 

To measure the brightness of this 
light is by no means easy, for we see it 
through a foreground of moonlit sky, 


and allowance for this is hard to make. 
The first serious attempt is due to an 
American, F. W'. Very, in 1911, hut his 
observations were few and of no high 
accuracy. For a long series of piecisc 
observations, astronomers aie indebted 
to a Ficnch astronomer. Dr. Danjon of 


the Strasbourg Observatory, who has re- 
cently published a discussion of ten 
years’ work and established his results 
on a firm basis. 

By an ingenious “cat’s eye photome- 
ter” of his own design, Danjon secures 
images, side by side and practically 
touching, of the bright Umh of the moon, 
lit by the sun, and tlie faint opposite 


limb, illuminated by the earth. Ad- 
justment of an apertuix! of variable area 
reduces thc.se two images to the same 
apparent brightness and permits the 
calculation of their real difference in 
intensity, A great advantage of this 
method is that the illuminated sky fore- 
ground oxtends over the 
whole field of view. So long 
as it is not so strong as to 
drown out llu* faint earth- 
shine altogether, il.s presence 
makes little lu' no difference 
in the aeciiiacy of the obser- 
vations, since the imago of 
the blight side of the moon 
has been reduced instrumen- 
tally to the same faintness, 
and the judgment of the 
equality of the two faint 
images is little disturbed by 
the foreground. Dr. Danjon 
has also obtained excellent 
observing conditions by tak- 
ing his instruments to sta- 
tions in the south of France, 
where the skies are notably 
transparent — especially when 
the famous wind called the 
mist ml blows. 

T hese observations give 
an accurate determination 
of the relative brightness of 
the earth-lit and sunlit edges 
of the moon; but a complica- 
tion ensues. We arc always 
looking at the earth-lit side 
right down the path of the 
rays which light it up; it is 
fully illuminated. But the 
sun’s rays strike the surface 
at very different angles. At full moon, 
they come from behind the earth, and 
illuminate the moon fully, but near new 
moon they come, at an oblique angle, 
from behind the moon, and every rough- 
ness on the moon’s surface, whether 
mountain or pebble, has its shadowed 
side toward us. Though the separate 
shadows are to o small to see,, tliey )y eat> 


The earth seen from the moon, as painted by Howard Rus- 
sell Butler, N. A., an artist who investigated the scientific 
aspects of his work. He shows equatorial clouds, a storm 
over the North Atlantic and a smaller one west of Africa, 
also clouds around the poles — ^the whole not "like a map” 
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ly diminish the average brightness of 
the surface. This effect has long been 
known, and its influence on the total 
brightness of the moon’s light deter- 
mined by observation. But the effect on 
a particular region near the moon’s limb 
should be different for the average all 
over its sunlit surface. To make sure of 
it, Danjon constructed another ingeni- 
ous photometer, with which he was able 
to compare directly, during the day time, 
the brightness of the edge of the moon 
with that of the sun (cut down by dark 
glass screens of carefully determined ab- 
sorbing power). 


T he effect of the shadows is very 
great. Even with the moon only 30 
degrees from the full phase, the bright- 
ness drops to about half that at the full. 
At half moon, it is down to a quarter, 
and, for the new moon 30 degrees from 
the sun, to 14,-, of the value for full 
illumination. This helps to explain a 
familiar fact. The earth-shine is very 
conspicuous when the moon is a thin 
crescent, hard to see at half-moon, and 
visible, at phases beyond, only in a very 
transparent sky. Part of this effect comes 
from the fact that the sunlit part of the 
moon increases in apparent size as the 
phase advances, another part from the 
increase, just described, in its surface 
brightness. But, when this has been al- 
lowed fur, Danjon’s observations show 
that a large change remains. 

The earth-shine at half-moon is only 
one third as bright as that observed 
when the thin crescent is 30 degrees 
from the sun. Extension of the observed 
curve to exact new moon (when, of 
course, no observations can be made) 
shows that, at this time, the earth-shine 
would be five times brighter than at the 



Jupiter, taken by Gustavus Wynne 
Cook, with a 28 ’A -inch reflector. 
Jupiter is chronically beclouded 


half-phase. The reason again is not far 
to seek. At new moon, the earth, seen 
from the moon, is at the full phase, at 
half moon at the half. We should natu- 
rally expect its light, reflected to the 
moon, to be fainter. The difference be- 
tween the “geometrical expectation” of 


cent arises largely from oblique illumi- 
nation of the earth’s surface at the half 
phase, and partly from the effect of 
shadows cast by clouds, and so on, For 
the moon the shadow effect is so great 
that the half-moon is less than Via as 
bright as the full. The earth’s reflecting 
surface is therefore, on the average, 
much smoother than the moon’s, hut not 
so smooth as that of Venus, which shows 
a smaller phase effect. 

Danjon’s final conclusion is that the 
earth, as seen from the moon, would at 
the full phase send it 1/9000 part as 
much light as the sun itself. 

From this he finds that the earth, as a 
whole, reflects 39 percent of the light 
which falls upon it. This value, as might 
have been expected, is intermediate be- 
tween those for the cloudy and cloudless 
planets. These values hold good for 
visual light as a whole. 

Observations made through glass 
screens of various colors show that there 
is less red light in the earth-shine, and 
more blue light, than in direct sunlight. 
The albedo of the earth for violet light, 
such as is effective photographically, ap- 
pears to be 0.59 and the color index of 
the reflected light 0.33. This is more than 
half way from the color of a yellow star 
like the sun, to that of such a white star 
as Vega. In comparison with the other 
planets, even with Venus, the earth 
would therefore appear quite decidedly 
blue. 

This is not surprising. The blue sky 
above our lieads, if seen from far above 
the limits of the atmosphere, would look 
just about as bright, and as blue as it 
does to us. That is, the molecules of the 
air, which scatter blue light move than 
red, do so impartially, upward and down- 
ward. This is not a mere prediction of 
theory. All high-flying aviators are fa- 
miliar with it — and the writer has not 
forgotten the look of the world from 
14,000 feet on a clear day, with a lumi- 
nous blue veil over the land, even direct- 
ly below. 

We might expect, too, that the bright- 
ness of the earth-light would vary from 
time to time according as there were 
more or fewer clouds on the reflecting 
area. Danjon has confirmed this— find- 
ing that the earth-shine is about 30 per- 
cent higher in February than in August. 
On certain days, when the sunlit part of 
the earth appeared from the moon as a 
thin crescent, and this region lay over 
the Atlantic Ocean, the reflected light 
was much brighter than usual— which 
may safely be attributed to stormy 
weather seen from a quarter of a mil- 
lion miles above the storm. 

This very complete and satisfactory 
clearing up of an old problem makes it 
possible to describe the earth’s appear- 
ance from the other planets with pre- 
cision. 

From Jupiter, for example, our planet 


from the sun. At elongation it would 
look like a star of magnitude 1.5 — about 
equal to Castor, and almost as white. It 
would be hard to see after sunset — at 
least through an atmosphere like ours — 
but would be conspicuous when the sun 
was totally eclipsed by one of Jupiter’s 
satellites. 

From Mars the earth would be seen as 
we see Venus, as a morning or evening 
star. At elongation, it would look about 



The old moon in the new moon’s 
arms, as photographed by Harold 
A. Lower. The earth shine or earth- 
light is clearly reflected from the 
part not directly illuminated ty 
the sun. The ragged edge of the 
terminator is caused by the sun’s 
incidence on the lunar mountains 


as bright as Jupiter does to us, and be 
a conspicuous object— although it would 
be far inferior to Venus as we see 
her. 

But it is from Venus that the earth 
would be most impressive. At opposition, 
it would have the apparent magnitude 
-6.5; that is, it would appear some six 
times brighter than Venus at her best 
does to us. No other planet in our system 
would be as conspicuous, seen from any 
other (except from a few asteroids with 
peculiar orbits ) . Moreover, the moon at 
the same time would appear from Venus 
as bright as Jupiter at his best does to 
us, and conspicuously yellow, while the 
earth would be bluish. The maximum 
distance separating the two bodies would 
behalf a degree, so that they could fairly 
be described as a “double planet” — as 
Young suggested many years ago. The 
motion of the moon about the earth 
could be followed readily without tele- 
scopic aid. 


A S the distance increased after oppo- 
■ sition, the two brilliant objects would 
lose in brightness and draw closer to- 
gether ; but, even on the far side of the 
sun, the moon when farthest from the 
earth could still he seen separately by 
eyes like ours. 

Could Copernicus— or, for that mat- 
ter, Ptolemy or Thales— have had such 
an object lesson before his eyes, human 
understanding of the heavens would 
have advanced iastet.— Jamestown, R. L, 
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This aerial view of the 1100-foot scale model Laborers raise levees 

of the Mississippi strikingly illustrates the mag- along the model river 

nitude of the project. Location of various cities channel. These levees, 

on the river itself are shown on this view of the constructed in concrete, 

model which duplicates every curve and feature are often molded in re- 

of 01’ Man River, The highways and trees help movable units for test- 

:o give a size comparison of the model features ing various alignments 


D own in Mississippi, At my cjiglnciTS are learning 
many things about walerways in the U, S, Water- 
ways Experiment Station, a federal reservation near 
Vicksburg containing 24S acios. At this station minia- 
ture models of sections of impoitanl rivers are con- 
structed, and studied with the purpose of determining 
the best flood-control measuies. To date more than 170 
studies of this kind have been conducted on models of 
such rivers as the Ohio. Missouri, Kansas, and Savan- 
nah, and several harbois and tidal estuaries. The model 
of the Mississippi River at this station is the largest of 
its kind in the world. It reproduces the entire overflow 
area of the alluvial plain of the Mississippi south of 
Helena, Arkansas, and it includes 602 miles of main 
river, its principal tributaries, backwater areas, and the 
Atchafalaya Basin, a total area of 16,000 sipiai'e miles. 

One of the control houses where form, height, and time of 
travel of flood waves are recorded. A day in nature requires 
only five minutes 24 seconds of research time in the model 






of the •przrbro:: 

means of controlling floods. Hence the en- 
Vneers study models of such dams and their 
'Pillways, a spillway model being shown here 


ville. Wooded areas are simulated with 
folded wire mesh which offers resistance 
to water flow like that of trees in nature 


Lower Rigfii; Tortuous meanderings of the 
Mississippi during the 1936 high water. Note 
shortening effected by three cut-offs construct- 
ed between curves by the Army engineers 


Mow; The Atchafalaya Basin, looking 
north, with the Gulf of Mexico in the 
foreground. This model provides the en- 
gineers with data regarding the routing of 
fushing flood waters through the basin 


ployed. From 20 to . V T ane e 
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NATURE’S Oddest Child 


Its Place in Medicine . . . Radium Water and Death . » . 
Behind Modern Atomic Physics Lay Radium ... Its 
Uses in Geology . . . Radium in Bed of the Ocean 

By JOHN A. MALONEY 

The Museum of Science and Industry, Chicago 


{In Four Parts— Part Four) 

T he medical profession was quick to 
realize the possibilities of radium 
rays in the treatment of cancer and 
fibroid tumors, tubercular glands of the 
neck and certain non-malignant condi- 
tions. Its place in medicine is assured, 
and progress in this field will keep pace 
with the progress made by the chemist 
and the physicist. 

Probably no other subject has such 
value to the newspapers of our day as 
that hardy perennial, “Death Caused by 
Radium.” Whether the story emanates 
from a watch dial factory ^ where deaths 
have occurred among the -workers who 
paint the luminous figures the dials, 
and who take radioactive r^iaterial into 
their bodies by pointing thef brushes with 
their lips and tongues; oif whether the 
death occurs from drinkin/g a radioactive 
water supposed to be a /veritable foun- 
tain of youth, the amoujat of public re- 
action measured in increased circula- 
tion for the newspaper makes such a 
story well loved by the sensation-seeking 
kind of editor. It is invaluably followed 
by many letters-to-the-editor, written by 
cranks on both sides df the argument, 
and these are each time well aired in the 
public forum until interest begins to lag 
and the whole case is forgotten. Industry 
has apparently learned its lesson and 
helpless women are no longer being 
allowed to ingest poisonous material in 
watch dial factories and then spend a 
few horrible years awaiting sure death. 

R ecently a well known business 
executive died and the newspaper 
reports of his death carried the state- 
ment that he had been drinking “radium 
water” sold in bottles as a commercial 
product. The daily press immediately 
swung into action and was followed 
closely by the “popular” scientific maga- 
zines. Invariably the editors will ask 
medical men for expressions of opinion, 
and just as invariably the answers will 
contradict each other. The editors do not 
realize that the average medical practi- 
tioner knows very little about radium. 

Since the number of manufacturers 
ofiering water, which has supposedly 
been treated with radium, for sale to the 
public wiR increase in direct, proportion 
to the unfortunates who will ever seek a 
fountain of youth, or until the govern- 
ment prohibits its manufacture and sale, 
it may be well to state the truth about 


quack radium devices in the light of com- 
mon sense and in the opinion of men 
who have lived their lives with radium. 
Radium contains one of the most power- 
ful energies known to man, hence it can 
be either an agent for great good when 
it is harnessed by the hands of com- 
petent specialists, or an agent for awful 
destruction in the bands of the ignorant. 



Ptiolo Associated Screen Neirs, 
for Eldorado Gold Mines 


Barium-radium crystals in a pail, 
one step in the long process of 
reducing the extraneous content 

Any substance known to contain radium 
should not be taken into the body 
through the digestive tract, since it will 
induce necrosis, or death, of the tissues 
with which it comes in contact. In treat- 
ing a patient with radium the physician 
never allows the radium to come in con- 
tact with the tissues, but introduces 
tubes filled with radium or radon (ra- 
dium emanation) into the area to he 
treated and withdraws the tube after a 
predetermined interval of time. 

It is now well known that a part of 
the dials for watches and other gages, 
bottled elixirs and the so-called “ra- 
dium” pads have been treated, not with 
radium but with the cheaper meso- 
thorium. With radium selling in the 
world market at somewhere in the vicin- 
ity of 30,000 dollars a gram, it can 


scarcely be expected that the modem 
descendant of the snake-oil salesman 
would forego the possibility of doing a 
little “cutting” and use a less expensive 
substance than radium. Sometimes, how- 
ever, good, wholesome, unadulleratcd 
tap water has been sold to a gullible 
public, adorned with a label that ex- 
plains in great detail its marvelous pow- 
ers as a remedy for everything Irum 
falling hair to falling ai'che.s. To llic, 
addict who feels that he must hav(! bis 
radium highball or cocktail, lei the sim- 
ple statement suffice that all of llio 
bottled preparations of this kind on the 
market are either as harmless tind in- 
effectual as ordinary water or else lliey 
are highly injurious and dangerous to 
life itself. There are, however, many ex- 
cellent natural springs in the world 
where water that has been irradiated liy 
nature is available. The “radio-pad” is 
about as energetic as the ordinary walcli 
dial; the fact that these pads shine in 
the dark is no assurance that they will 
cure ailments and it is a waste of momsy 
to buy them in hope that tlnsy will lie 
beneficial. As in the case of the water, 
if they were strong enough in their radio- 
activity to alfoct the liody, they would 
also be strong enough to do untold 
damage. Beware, therefore, of patented 
radium preparations, for they fail on 
every count. 

Radium has played a very important 
role in medicine but its influence in 
changing the course of physics directly, 
and chemistry indirectly, has been all- 
important. Viewed with the naked eyti, 
radium is not singular in its appearaneg 
but its radioactivity would have bocomn 
apparent sooner or later from its ellects 
if the photographic plate incident had 
not led Becquerel to set Marie Curie lo 
the task of tracing its family tree. So 
little was known of this new energy 
source that its action became known as 
“rays” and, just as Roentgen had called 
his discovery X rays, so the emanations 
of radium were temporarily to be known 
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as “alpha,” “beta,” and “gamma” lays 
respectively, to distinguish, them. Popu- 
lai usage, lather than logic, often de- 
termines such matters and these terms 
have become so widely used that scien- 
tists have never attempted to change 
them, although subsequent investiga- 
tion proved that only “gamma” was a 
ray in the sense that light is spoken of 
as a ray, and that it alone, of the radium 
emanations, has a place in the spec- 
trum. The so-called “alpha” and “beta” 
rays are in reality chaiged 
particles. 

The “gamma” ray of ra- 
dium is quite similar to the 
“X ray” of the cathode-ray 
tube. Rays of this kind have 
strange powers. They have 
been turned on fruit flies and 
have caused monstrosities 
to result from their propa- 
gation. They have caused 
grapefruit to flower in five 
weeks instead of five years. 

The biologist is beginning 
to apply the experiments of 
the physicist and, where the 
latter batters away at the 
nucleus of the atom to tear 
it apart and learn its se- 
crets, the former bombards 
the genes of living tissue 
and secures another kind of 
transmutation. These two 
sciences have gone on di- 
veigent paths, but it is in- 
teresting to see that this 
odd child of nature, radio- 
activity, may yet bring them together in 
a common cause. 

T alk to a physicist about radio- 
activity and in a few minutes he will 
have you talking about atoms, nuclei, 
electrons, protons, neutrons, and deu- 
terons. To the layman all of this business 
about atoms sometimes seems most be- 
wildering and he is tempted to give 
up in despair. It may be well to remem- 
ber that, until the discovery of radium, 
the physicist knew about as much con- 
cermng the nature of the atom as our 
friend Democritus, who takes the credit 
for propounding the atomic theory in the 
5lh Century B.c, Dalton revived the 
atomic theory, which had lain dormant 
for centuries, but his explanations, given 
at the beginning of the 19th Century, 
are scarcely recognizable today. 

The members of the family of radio- 
active elements are not social climbers, 
but rather the opposite. They are con- 
stantly degenerating into lower strata of 
their society and in this act of degen- 
erating they give off energy. Alpha, the 
first type of energy which is given o3, 
is an atom and, while it is not actually 
seen in its flight through space, it has 
been made to tell its story by landing 
on a substance which scintillates as a 
result of the impact. Beta, in turn, is an 


electron — a negatively charged particle 
which travels at about the speed of light. 
A thin sheet of paper will stop the alpha 
particle dead in its tracks, where it gives 
up the ghost by, the simple procedure 
of turning into helium gas. It takes a 
few sheets of paper to stop beta. Gamma, 
which is a true ray, will penetrate solid 
material in much the same manner as 
the X ray. 

C. T. R. Wilson, an eminent British 
physicist, was the inventor of an in- 


genious device, known as tlie Wilson 
cloud chamber, which made it possible 
to study these emanations with com- 
parative ease. Its operation depends 
upon fundamental principles contained 
in every high school textbook of physics. 
Push a piston into a cylinder and you 
compress the air and heat it at the same 
time. Wilson reversed this procedure 
and devised a glass cylinder with a pis- 
ton that can be pulled out so quickly 
that a fog of water vapor enshrouds the 
tell-tale footprints of the rays dashing 
across the chamber. 

The historian of the next century will 
write more about our wars on the atom 
than about our wars with our fellow 
men. Scarcely an issue of periodicals de- 
voted to science today appears without 
some news of progress in “bombarding 
the atom.” The poor atom has been set 
up as a target and the heavy artillery 
of radiation from a radioactive material 
or from an artificial generator of radia- 
tion begins to hurl projectiles at the 
nucleus of the atom in an effort to tear 
it apart. Announcement follows an- 
nouncement from the physical labora- 
tories of the world, and a friendly race 
is constantly being run to see who can 
first succeed in breaking down the last- 
line trenches of matter itself. A few 
years ago some scientists predicted that 


when man succeeded in blowing the 
atom to bith he would wreck the world. 
Today nearly all physicists believe that 
man will never wrest enough atomic en- 
ergy in this way to keep the whistle of 
a peanut wagon in operation. Consider 
that the gunners in this artillery regi- 
ment have about only one chance in 
10,000,000 of hitting their target and you 
see why it has taken years to chip off 
even the outer layers of the atom. 

The modern atom dates from Dalton’s 
conception of its nature — 
a conception that was emi- 
nently satisfactory until the 
year 1897. Since then, styles 
in atoms have changed willi 
almost the fickle rapidity of 
Paris fashions. The Dalton 
atom was altogether too 
simple to explain radio- 
activity, X rays, and similar 
phenomena. Sir Ernest 
Riitheiford proposed the 
now famous “solar system 
atom,” in which a nucleus 
is surrounded by revolving 
electrons, the electrons 
agreeing with the numerical 
equivalent of any given ele- 
ment in the table of the ele- 
ments prepared by Dmitri 
Ivanovich Mendeleev. (It’s 
a small world, for here we 
meet this great Russian 
again, having left him in 
Part I as he watched Marie 
Curie in the laboratory. 
Little did he dream that this 
blushing girl whom he had compliment- 
ed was to play such an important part in 
proving his own theories about the ele- 
ments.) 

The Rutlierford atom did very well, 
also, until the meddling mathematician 
began to put it to the test that is always 
the final word in science— the test of 
measurement. Measurement determines 
our progress. Lord Kelvin and many 
other great minds have pointed out that 
we always make an advance when the 
mathematician has pushed forward one 
decimal place. Look over the history of 
modern science and the truth of that 
statement will be more forcibly im- 
pressed as you turn each page. And so, 
when the mathematicians proved that 
electrons, as they revolved, radiated en- 
ergy and therefore should, in the natural 
course of events, fall into the nucleus, 
things began to look bad for Dalton, 
Rutherford and Company, The universe 
should have collapsed as soon as it was 
born, it seemed. But the atom has ever 
had its own staunch crusaders and Niels 
Bohr, a Danish pupil of Rutherford’s, 
and, like him, a Nobel prize winner, 
applied the quantum theory of Max 
Planck to the Rutherford atom and saved 
the day. Bohr made the electrons jump 
from one orbit to another, emitting ra- 
diation as they did so. This was the first 
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Dr. L. F. Curtiss demonstrating a pair of new forceps used 
at the National Bureau of Standards for handling radium. 
Dr. Curtiss designed the forceps, which keep the hands as far 
removed from the radium as possible, thus preventing injuries 
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attempt made by science to explain why 
light is emitted by atoms in the sun oi 
in a lamp filament, and for that reason 
alone the Bohr atom was very popular 
among physicists. Sommerfeld gave 
elliptical orbits to the Bohr atom and 
made a few minor changes in its fea- 
tures. At this stage physicist after 
physicist took hold of the atom and each 
gave it a new property. The process is 
still going on, each new foster fatlu: 
leaving to liis atomic brain-child a her- 
itage of greater value than his prede- 
cessor. 

U P to this point this atom business is 
not very complicated, hut it just 
seems that you cannot let anyone with a 
flare for mathematics alone with any- 
thing very long and come back expecting 
to find it as simple as it was when you 
left. The handy man can put two boards 
together and make a gadget, but the 
mathematician will start with two theo- 
retical boards on a diafting table, and 
when he is fini.slied he may have a 
gadget — but he will have a mathematical 
treatise about it in addition. And so it 
was with the atom. Mathematics, in the 
person of de Bioglie, decided that the 
atom was much too simple and remedied 
this evil by proving that the electrons 
were accompanied by waves, and that, 
although these electrons might well he 
infinitesimal hits of something or other, 
they behave as if they were mere waiths. 
Thus was horn a new branch of physical 
science known as "wave mechanics’' — 
a branch at once a mathematical para- 
dise for the scientist and the utter de- 
spair to the layman. Next comes an Aus- 
trian physicist, Schriidinger by name, 
who improved on de Broglie. He decid- 
ed that, if the atom seemed to be com- 
posed partly of electrons and partly of 
waves, it might be well to dispose of the 
electrons and keep the waves. His atom 
became a nucleus surrounded by a kind 
of electrical halo— a diffused cloud that 
completely obliterated the old solar sys- 
tem atom of Rutherford. 

The plot continues to thicken with the 
advent of Heisenberg, a brilliant young 
mathematical physicist of Germany, 
upon the cosmic stage. He restored the 
electron to some of its old glory and de- 
clared that the mystery consisted in not 
being able to determine where the elec- 
tron was located at any particular time. 
Its presence could be detected only when 
it was disturbed, but by the time it is 
disturbed it is no longer in the same 
place, so that you cannot identify it from 
one moment to the next. It was but a 
step from this conclusion to the conclu- 
sion that science would proceed along less 
stony paths by considering the atom as a 
statistical average of electrons. In a word, 
the mathematicians had won the day, 
leaving the more philosophical scientists 
to sit back in amazement and murmur, 
“Tis a strange world, ray masters!” 


The inoie we learn the less we know. 

Admittedly this is a rather superficial 
and brief narration of man’s attempt to 
wreck the atom. However, it has a place 
in this discussion because, until very 
recently, it was hoped that radium would 
serve as the dynamite which would blow 
the atom apart. But the physicist has 
found it a stubborn tool. Powerless to 
aim it at a target, he has had to trust 
to luck, with only varying degrees of 
success. The time was coming when he 
could lay aside this unwieldy weapon 




A visitor at the Port Hope, On- 
tario, plant of the Eldorado Gold 
Mines, inspecting one of the final 
stages in the refining of radium 

and substitute for it a man-made bom- 
bardment (»f high-voltage electricity. 
The nucleus of the atom is walled in by 
what the scientist calls a “high poten- 
tial,” and only a higher potential can 
penetrate that wall. Today huge ma- 
chines have been built with which pro- 
tons can he shot at atoms at pressures 
as high as 15,000,000 volts. Some of 
these electric guns consist of two huge 
metal spheres in which the experiment- 
ers sit, safe from harm. Static elec- 
tricity is built up in a reservoir about 
one sphere and when it can hold no more 
it spills over into the other sphere in a 
terrific flash of artificial lightning wliich 
is directed against the atom. Anothei 
apparatus, the cyclotron, has been still 
more widely used in the bombardment of 
the atom. All of these works of man 
came about through the discovery of 
radium. 

The physicist is by no means the only 
member of the scientific family who ha.s 
taken a keen interest in this odd .stufi 
called radium. The geologist, too. finds 
radium helpful in arriving at the solu- 
tion of some of his problems. First of 
all, the emission of alpha particles which 
immediately turn into helium gas has 
afforded the geologist a rather accurate 
time-clock for measuring the age oi 
rocks and hence of the earth itself. 
Minute amounts of helium gas are cap- 
tured from the disintegration of radium 


within a rock. The geologist measures 
this helium and thus computes the time 
recpiiied for its generation from the 
radioactive material which gave birth to 
it, and so arrives at a conclusion about 
the age of the rock itself. It was by this 
method that Lord Rayleigh determined 
the age of many rocks and was able to 
place a lower limit on the age of the 
earth as not less than 400,000,000 years. 
This conclusion, in turn, gave the biolo- 
gist a wider latitude in explaining some 
of the seeming discrepancies in evolu- 
tion. The generally accepted figure for 
the earth’s age is now about 2,000,- 
000,000 years. 

Again, the discovery of radium has 
raised another interesting question in 
geology; namely, what effect does the 
heat generated by radium have on the 
interior of the earth? We have recently 
constructed at the Museum of Science 
and Industry in Chicago a device known 
as a pressure box, which is descended 
from an invention of Professor Bailey 
Willis, an eminent American geologist 
now at Stanford University in Califor- 
nia. Two steel pistons representing hori- 
zontal pressures within the earth, when 
squeezed together, cause vari-colored 
layer's of wax, representing the various 
strata within the earth, to siraiilale in a 
very realistic manner the folding and 
faulting of igneous rocks, the fovmalkm 
of mountains and valleys and other phe- 
nomena— all in a few second.s— wliich 
actually lake lliousand.s of years to occur 
in the earth itself. This same Bailey 
Willis has done much to bring the prob- 
lem of the effect of radioactivity on the 
heat of the earth out of the realm of con- 
tradictory theory and conjecture, and to 
prepare it for the findings that must in- 
evitably come as man’s knowledge of 
the irature and origin of radioactive 
.substances increases. 

T here is a group of American geolo- 
gists who arc devoting much of their 
lives to furthering our knowledge of 
this problem, by examining radioactive 
deposits over the entire ear th, laborious- 
ly collecting small samples. This is a 
problem that is integrally connected with 
the phenomenon of radioactivity. Like 
the pioneers of the history of radium 
itself, these men are not sati.sfied to take 
the path of least resistance. The ro- 
mance of radium is not a thing of the 
past. Out knowledge of this curious sub- 
stance is still in its infancy and the men 
who are advancing that knowledge are 
encountering as many difficulties as 
those which faced the others. Consider 
for a moment the work that is being done 
by such men as Dr. Charles Snowden 
Piggott of the Geophysical Laboratory 
of the Carnegie Institution of Washing- 
ton. We have noted previously that ra- 
dium occurs throughout the earth’s crust 
and probably throughout its interior as 
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well. Dr. Piggott has examined cnmit- 
le.ss samples of rocks from the eastern 
coast of North America, Irom Georgia 
to Greenland. 

Dr. Piggott has found that Stone 
Mountain in Georgia, for example, pro- 
jects a mass of rock above the earth 
which weighs about 500,000,000 tons, 
and that in this mass there are about 
1727 grams of radium. Since radium 
gives off about 100 calories of heat per 
gram each hour, the amount ot heat 
that is being generated within Stone 
Mountain is about 172,780 calories every 
hour. If the interior of that rock were 
strung with electric light bulbs, it would 
take about 3000 of them to generate the 
same amount of heat per hour as is being 
generated day in and day out, now and 
for centuries to come, by the radium in 
that rock. For the statistician who de- 
lights in such figures, Dr. Piggott esti- 
mates that a block of granite the size 
of the Woolworth Building in New York 
would contain about 15 grams of radium 
and the pyramid of Cheops about 22 
grams. 

P erhaps of more interest to the lay- 
man is the work that Dr. Piggott and 
others have done in determining the 
radium content ol the floor of the ocean. 
Few such rneaHurements have been made, 
and only the most general conclusions 
have been reached about tire why and 
bow of these radium deposits. In striking 
contrast to the ot dinary rocks of the 
earth's surlace, the samples from the 
ocean bed reveal an extraordinarily high 
concentration of radium — the latter be- 
ing about ten times as active as the form- 
er. One sample was separated by sus- 
pension in distilled water and the part 
which settled to the bottom consisted of 
coarse skeletal remains, small clay halls 
resembling excreta, and specks resem- 
bling finely ground pepper. Other sam- 
ples resembled tree rings, with clay 
separating the deposits of manganese, 
.lust how these ocean sediments acquire 
their radioactive properties has been the 
subject of much discussion. The sug- 
gestion was first made that the innumer- 


able living organisms which inhabit the 
sea extract the sails ol uranium from 
the sea water, store them in their tin) 
skeletons and take them to Davy Jones’ 
locker when death removes them from 
circulation. To show that this theory is 
untenable — plausible though it appears 
on first inspection — Dr. Piggott quotes 
the findings of Bischof, that an oystei 
lequiies the lime from 76,000 times its 
own weight of sea water, and if the 
uianiura salts from this great quantity 
ot water were stored in the skeleton 
shell of the oyster, the amount of radio- 
activity would have to he much more 
than it actually is. Again, if these skele- 
tons were responsible for radium de- 
posits, other types of sediment on the 
ocean floor would he free from radio- 
activity. Yet the red clays, which are 
largely mineial in their composition, 
are even more radioactive. 

Trace the uranium in sea water hack 
far enough and you will find that it 
leads you to igneous rocks on the land. 
The rocks give forth uranium to the 
water in a form of colloidal solution and, 
by some mysterious process, it collects 
in the sediments (»f the ocean in a form 
more highly concentrated than in the 
original rocks from which it sprang. The 
theory that radium is deposited in the 
sea by being washed down from the 
earth’s ciusl and forming what the 
geologist calls detrital accumulations 
has ahso proved untenable, for the neai - 
er one comes to the .shore the leas radium 
concentration is apparent, the activity 
falling off to a point about equal to that 
of the surface rocks on the shore. An- 
other explanation which has been put 
forward to show the manner in which 
this radium gets into these sediments is 
that it results from a volcanic and hydro- 
lytic action at the point where the molten 
rock and sea water meet. 

Dr. Piggott believes that none of these 
explanations will prove correct and 
offers one that, while it must be regarded 
as theoretical until man bestirs himself 
to the extent that a representative num- 
ber of samples of cores can be gathered 
from the ocean beds and sufficient money 



A magnesium nodule taken from 
the ocean floor. After it was sawn in 
two, the sawdust contained one part 
in 12,000,000,000,000 of radium 

and time can he expended for a more 
thorough examination, certainly has 
merit as a logical explanation. In a paper 
which he published in the American 
Journal of Science, he said: 

“There are probably several factors 
aiding in its (uranium’s) separation and 
concentration in those places where it is 
found to he most abundant. Skeletal re- 
mains may take down some; also dust 
particles of volcanic or other origin ab- 
sorb some and sweep it to the bottom; 
hut probably the greater proportion 
comes out as a result of oxidation. Water 
which is near enough to continents or 
shallolw enough to have sufficient organic 
material at the bottom to maintain a 
slightly reducing environment tends to 
keep its uranium in solution, whereas 
the very deep ])ottom waters, far from 
land, do not contain organic material 
either washed from the land or as un- 
destroyed organi.sms. Consequently, they 
afford an oxidizing environment. That 
these waters are oxidizing is borne out 
by the direct measuiements of the oxy- 
gen content with depth made by the Cat ■ 

negie This shows that the 

environment at tlie bottom of the ocean 
is of an oxidizing rather than a reducing 
nature. In the deeper parts of the ocean 
where there is little movement, the water 
at the bottom must he at saturation with 
respect to the oxides of uranium. There 
is, therefore, a tendency for them to 
separate out just as iron and manganese 
do. Volcanic dust, detrital material, and 
skeletons of organisms modify the pos- 
sible concentration by diluting it.” 

Of all of the 28 samples of ocean sedi- 
ment which have been examined, 27 
have come from the Pacific Ocean. Per- 
haps tests in the future from the other 
seas where vulcanism does not run ram- 
pant, as it does in the Pacific, may 
reveal the truth of these conclusions. 
At all events, man may yet find it more 
economical to secure his radium from 
the denizens of the deep than from the 
deposits which are nearer at hand. Will 
he dredge the deeps for precious bits of 
that odd stuff called radium? Who 
knows? Strange things have happened 
since radium was discovered. Things 
stranger still would not be quite un- 
expected. 

(Th» F.r^rl) 



For Floodless Stores 


Bulkheads for Stores in Flood Districts . . . PrC” 
vent Damage to Valuable Stock . . . MadeofAlumi- 
num . . . Swung on Trolleys . . . Quickly Placed 

By R. T. GRIEBLING 


T he success of any proposal to safe- 
guard laige buildings from the rav- 
ages of flood waters is assured if it 
can answer one question afEiimatively: 
Will it work? 

This is the question which bothered 
Pittsburghers considerably after the St. 
Patrick’s Day flood of 1936. Those who 
were interested in protecting their build- 
ings from future flood disaster didn’t 
quite know how to go about it. They were 
familiar with the plans that didn’t work; 
now they wanted something better. What- 
ever that scheme was, it had to be de- 


cided upon quickly, because the city 
records show that past floods have de- 
scended upon the Golden Triangle in 
every month of the year except October. 
Such reasoning was wise, for less than 
10 montlis later the city saw 
a flood crest of 34.5 feet, and 
only last April damage to the 
extent of more than 10,000,- 
000 dollars was done by rivers 
which rose to 35.1 feet. But 
quite a number of business 
concerns were ready. 

The most obvious thing to 
do in case of a flood is to place 
valuables out of reach, either 
by moving them to a different 
location or by keeping them 
at such a height that they are 
indubitably safe. Since relo- 
cation of a city the size of 
Pittsburgh is out of the ques- 
tion because of prohibitive 
cost, the next best thing to do 
was to place the city on stilts 
wherever possible. 

The Farmers Deposit Na- 
tional Bank and the Pitt Na- 
tional Bank took to stilts, the 
former by constructing a new 
300,000-dollar vault on the 
second floor, 14 feet above the 


water’s 1936 crest; the latter by relocat- 
ing its vault on the first floor. The old 
vaults had been in the banks’ basements. 

The Weirton Steel Company built a 
new boiler house higher than the highest 
stage of water expeiienced previously, 
and the correspondence and blue print 
files of the Westinghouse Electric and 
Manufacturing Company were moved 
from the basement to the upper floors. 
Other concerns took similar measures, 

A LEAF was next taken from the book 
of Portsmouth, Ohio. That city's 
concrete flood wall has held hack much 
high water, even though it was inade- 
quate last .lanuary. The Pennsylvania 
Railroad built a number of retaining 
walls along its right-of-way on the Cone- 
maugh River near Johnstown; the West 
Penn Power Company erected a 215- 
foot concrete barrier to protect its 
Springdale plant; and the Aluminum 
Company of America spent 400,000 dol- 
lars for a sea wall 1787-feet long in or- 
der to shield its New Kensington works. 

But what plan should be adopted when 
measures such as these are not practi- 
cal ^ What, for example, should a depart- 
ment store do— an e.stab]ishment which 
depends on its ground floor for its prin- 
cipal display space? It would be folly to 



The Horne flood emergency brigade had a 
chance to go into action this year. Bolting 
down the main entrance door bulkheads 





The intricate system of trolley tracks that had to be built to 
handle the various bulkhead sections in a corner window 
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abandon this flooi and to coniine busi- 
ness to the uppei stories. Similarly, it 
would be madness to surround the build- 
ing with a 10-foot sea wall and thus to 
exclude the show windows from the view 
of pedestrians. 

The Joseph Horne Company solved 
this problem in a most satisfactory man- 
ner. It devised a way by which the store 
could be made watertight for a sufficient 
length of time to enable employes to 
move all merchandise and fixtures from 
the basement and first floor to the upper 
stories. The care with which the Horne 
plan was conceived and executed 
prompted the Bell Telephone Company 
and the Duquesne Light Company to fol- 
low suit. 

Horne executives are pre-eminently 
qualified to discuss floods. This large de- 
partment store has been at its present 
location in the Golden Triangle for 43 
years, and was one of the worst sufferers 
in the 1907 flood, when the water reach- 
ed a height of 30 inches on the building’s 
outside walls. Last year the water climb- 
ed 91 inches higher. After the 1907 flood, 
the executives were determined never to 
suffer such damage again. They ordered 
the construction of huge steel panels 
which were to be fitted into windows and 
doors at the next threat of flood. Calking 
would make them waterproof, and an 
elaborate pump and sump system in the 
sub-basement would take care of seep- 
age. 

When these panels were built, two 
errors in judgment were made, but no 
one knew about them for 29 years. It 
took the St. Patrick’s Day flood to point 
them out. 

The first concerned the panels, or 
bulkheads as they are called in engineer- 
ing parlance. These were stored in the 
Horne warehouse across the river. When 
they were finally ordered out, the water 
was rising so fast that they could not all 
be brought across in time. Because of 
this fact, panels that had been erected 
were perfectly useless. 
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The second error lay in making the 
weight of each bulkhead so great that a 
crew of no less than 15 to 20 men was 
needed to handle it. Speed of erection 
was out of the question. 

While the idea of having bulkheads 
was basically sound, the inefficiency of 
the old bulkheads was amply demon- 
strated. Horne executives felt that if new 
ones were to be built, they must be with- 
out their predecessors’ shortcomings. For 
one thing, there was to be no more of 
this business of storing bulkheads in the 
warehouse and then having the river 
cover the bridge approaches. The new 
bulkheads were to be "on location.” Sec- 
ondly, they should be constructed in such 
a manner that they could be easily han- 
dled. 

T O C. B. Shea, a Horne vice president, 
goes the credit for first suggesting the 
ingenious manner in which the bulk- 
heads were finally built. He suggested 
the hanging of movable partitions at the 
rear of the show windows, concealed by 
show window paneling. In time of dan- 
ger, the paneling would be taken down 
and the bulkheads rolled forward on 
trolley tracks toward the windows, where 
they could be securely bolted down. 
Small openings between window glass 
and bulkheads would allow the water to 
rise inside the space so that outside wa- 
ter pressure would not crush the glass. 

In order to lighten their weight as 
much as possible, the bulkheads were 
made of aluminum. Only two men are 
needed to swing each window bulkhead 
forward smoothly and easily. The en- 
trance door bulkheads are made in sec- 
tions, each of which can be handled with 
speed. A crew has been trained to erect 
the bulkheads in the shortest possible 
time. A chance to watch the procedure 
was given to passing Pittsburghers last 
January, when the Allegheny River, 
along the left bank of which the store is 
situated, almost came into the store 
through the first floor entrances. The 



Decorative paneling, normally se- 


bulkheads were in place in short order. 

The idea of using flood bulkheads is 
not new, for most buildings in downtown 
Pittsburgh have emergency sets, made 
of some material or other, The real con- 
tribution to flood bulkhead architecture 
and engineering is their fabrication from 
a light metal. The idea appealed so well 
to engineers of the Bell Telephone Com- 
pany that they decided to use aluminum 
for the bulkheads of the Sterling ex- 
change, where eight feet of water last 
year succeeded in crippling the branch 
for months. These bulkheads were not 
ready for the January flood, but luckily 
they were not needed, either then or last 
April. A similar application was made 
at the 13th Street substation of the 
Duquesne Light Company, which suf- 
fered heavy flood losses last year. 

Still another kind of bulkhead is the 
stationary one, such as the special win- 
dows which were installed on the first 
floor of the Pittsburgh Ptess. These were 
made of steel, concrete, and thick glass, 
strong enough to resist the tremendous 
hydrostatic pressure of a flood. 
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With all obstructions removed, the 
light metal panel is swung forward 



With socket wrenches, a trained 
j£ejt[_bolts bulkheads into position 


The Mystery of the 


Why Must Man Have Fifteen Chemical Elements, 
but Does not Utilize the Other Seven ly-seven? 
Secrets that Nature has Thus Far Withheld from Us 


ARSENIC, though highly poisonous 
to most forms of life, is food for 
some microbes. Other microbes eat 
selenium, an element with which the soil 
sometimes plays Borgia. Thus, quite re- 
cently, the selenium present in shale 
lands of Wyoming and the Dakotas has 
been shown to be slowly poisoning 
domestic animals and, in some instances, 
human beings, causing stunted growth 
and premature aging. Wheat 
from this region bears its 
toxic selenium into other 
parts of the country. 

Here, therefore, are two 
elements which contribute 
to the vitality of some live 
beings and to the early 
death of others. Indeed, it is 
one of the great mysteries 
of bio-scierrce why a living 
mechanism can use only 
certain elements, and finds 
either useless or toxic the 
rest of the niuety-odd known 
to chemists. Even an ele- 
ment very closely related 
chemically to one of the life 
elements cannot replace it 
in the architecture or in the ^ 

bio-chemical activities of a ■ 

given creature. Iron, indis- receivec 

pensable to man’s blood, 
cannot be replaced by the chemically 
very similar nickel— which is discovered 
in vital tissues only every now and then, 
seemingly as a chance ingredient. Per- 
haps more strangely, a life activity may 
he undertaken by one element in one 
organism and by another life element 
in another organism. For example, in 
many lower forms, such as lobsters, cop- 
per plays the same role as iron in human 
blood; that is, it forms part of a respira- 
tory substance which transports oxygen 
from the breathing organs to the cells. 


for keeping tissues alive in the labora- 
tory are, in every case, but modified sea- 
water. In a real sense, the fluid from an 
ancient ocean flows tbrougb out veins. 

Could life have originated on the 
earth if the distribution of the elements 
had been far different? Could living 
creatures have fashioned themselves 
largely out of arsenic and selenium, for 
example, instead of phosphorus and 



Rats used in experiments at the Bureau of Home Economics 
of the United States Department of Agriculture. Upper rat 
received adequate phosphorus; lower rat, low phosphorus diet 

lically sulfur? These are questions which biol- Sine 
ivered ogists today despair of answering: the largel) 

I then, secrets of the relationship of the ele- water 

Per- ments to the construction of life’s un- of the 

y may countable varieties remain altogether pound; 

n one obscure. hydroo 

ement Much valuable scientific knowledge, quantil 
lie, in however, is steadily being accumulated Thei 
s,cop- concerning the life elements in the chem- for the 

lumaii istry of man. These discoveries have chains 

ispira- come out of the extensive and highly re- hand, i 

xygen fined researches of nutritional science, physici 

cells, and out of the application, to man, of niolecu 


I „ . , ,, ite findings made with domestic and 

1 IS remarkable, too, that by sheer laboratory animals. 

chance or by grand design, the Such knowledge has been eminently 
abundance of the different elements on practical. Goiter, endemic over vast re- 


tire earth’s surface is extraordinarily 
close to the ideal distribution for life’s 
needs. The composition of man is strik- 
ingly like that of the waters and the soil 
out of which he has emerged. The salt- 
ness of seawater is so like the saltness 
of blood that the solutions best adapted 


gions, including important sections of 
this country, is much less common— be- 
cause the element iodine is being added 
to water supplies, or to table salt. Once, 
it was accepted that a mother, at the time 
of childbir^, must probably lose a tooth 
or two. and t' 


lessly be deformed by rickets. Now, 
thanks to the influence of the newer 
science of nutrition, the chances are that 
both obtain adequate calcium and phos- 
phorus, and under the proper conditions 
tor the healthy assimilation of these life 
elements. 

Also, thanks again to nutritional 
science and its practical use, our popu- 
lation has been able to endure, with an 
amazing minimum of deficiency diseases, 
the lecent years of economic stress. A 
balanced diet, with suitable proportions 
of the life elements and their com- 
pounds, had become popular. Thus 
diminished means were put to increased 
advantage. Thank science for this gain. 

How many chemical ele- 
iiumts are required to make 
a man.'' At least LI, perhaps 
more, So, man would per- 
ish horn till' earth if .some 
strange catastrophe were to 
make any one ol at least 15 
elemenls unavailable to his 
diet. African tribesmen bar- 
ter cattle and even wives to 
gel the sodium of table salt. 
And over a great part of in- 
terior India, the thyroid 
gland, overworking because 
of the drinking water’s pov- 
erty in iodine, swells to dis- 
tort the neck. Inland Amer- 
ica knows this poverty too: 
iodine does nut travel far 

inomics 

iper rat ^ catastrophe 

rus diet sliould not seem wholly fan- 
tastic. 

Since the human body is, of course, 
largely water— approximately two-lhirds 
water by weight— and since almost all 
of the myriads of other essential com- 
pounds contain them both, the elements 
hydrogen and oxygen are present in 
quantity. 

Then, carbon and nitrogen, invaluable 
for their extreme tendency to form great 
chains and webs of atoms, must be on 
hand, that the living structures and the 
physico-chemical processes may have the 
molecules without whose high complex- 
ity and remarkable delicacy of reaction 
no life is possible. The elements sulfur 
and phosphorus also aid in the construc- 
tion of these huge molecules, which in- 
clude the proteins — such as hemoglobin, 
the pigment of red blood cells; casein 
of milk; and albumin of egg white. 

The metallic elements calcium and 
magnesium are indispensable for the 
formation of hones and teeth — and, as 
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with two other metals, sodium and potas- 
sium, for the normal activity of nerve, 
brain, and muscle, including the heart— 
and for the appropriate alkalinity and 
saltness of the blood and tissue fluids. 
In fact, these four metals constitute an 
intricate system of balanced antagon- 
isms. If too much sodium is present, and 
insufficient calcium, the heart becomes 
completely relaxed— and ceases beating. 
If, however, calcium is suitably balanced 
by sodium, the heart muscle suffers the 
opposite extreme, that is, becomes com- 
pletely contracted. Potassium acts sim- 
ilarly to sodium, and magnesium similar- 
ly to calcium. Nevertheless, each metal 
has its precise rule. Neither is potassium 
entirely interchangeable 
with sodium, nor calcium 
with magnesium. All four 
must be supplied if the 
heart is to beat normally — 
and, in general, if any organ 
or tissue is to carry on its 
functions harmoniously. 

Chlorine is essential to 
the activity of these four 
metallic elements, and helps 
to transport them and to 
neutralize their electric 
charges and balance their 
effects. That is, chlorine 
gives rise to negative ions, 
or electrically charged 
atoms, while the metals give 
rise to positive ions. Fur- 
thermore, this non-metal is „ . 

’ 1.1 Other r 

a part of many physiolog- 

ically valuable compounds; calcium 

with hydrogen, it forms the 
hydrochloric acid used in the stomach in 
the digestion of proteins. 

lion is the star of prime magnitude 
in the protein constellation hemoglobin, 
which pigment in the red corpuscles car- 
ries oxygen from the lungs to the tis- 
sues. It also is an atom of certain mole- 
cules which take part in oxidation 
(respiration) within the cells. And it is 
thought to be a necessary stimulant, or 
catalyst, for certain intricate bio-chem- 
ical reactions. 

T hese 12 elements make up over 
99 percent of the body, and the 
whole account of their workings in the 
apparently infinitely diverse and inef- 
fably elaborate physical chemistry of life 
may never be set forth. None can be 
called more important than any other 
in the making of the living man, because 
no human life-reaction is possible un- 
less all of them are present in proper 
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combination. These are the ‘‘Big Twelve.” 

The remaining three elements are 
needed in traces alone. And their roles 
in the human physiological drama ap- 
pear to he comparatively restricted. But 
these special, minor roles — these appar- 
ently insignificant traces— each mean the 
significant difference between life and 
death. 

Iodine is of irreplaceable value speci- 
fically in the synthesis of thyroxin by the 
thyroid gland. Thus, as a part of the 
thyroxin molecule, it assists in the reg- 
ulation of metabolism, or rate of the 



Other rats used in experiments at the Bureau of Home Eco- 
nomics in Washington. The upper animal received adequate 
calcium but the lower one was fed on a diet low in calcium 


body’s chemical reactions. When the 
thyroid is producing too little thyroxin, 
the individual has too low a rate of 
metabolism, hence suffers from obesity, 
and physical as well as mental sluggish- 
ness, Cretins are dwarfs who are re- 
markably benefited by the administra- 
tion of adequate thyroxin. 

Manganese, formerly considered 
merely a fortuitous though constant in- 
gredient of the human body, has recent- 
ly been proved definitely necessary in 
reproduction— and, as well, perhaps as 
a catalyst in certain chemical syntheses 
which occur within the cells. In the case 
of rats, upon which animals most of 
the experimentation has been done, there 
is a high mortality in the young horn 
fiom mother rats that have been fed a 
diet excessively low in content of man- 
ganese. 

Still more recent researches have 
shown that copper is, though in the 
he mak- 




mg of a man. This element is required 
to assist in the utilization of iron in the 
manufacture of hemoglobin. Seemingly, 
tliis explains why minute doses of cop- 
per compounds are beneficial in certain 
types of anemia. 

Will later investigations demonstrate 
that the proper formation and healthy 
operation of the human machine, gen- 
eration after generation, call for more 
than these 15 elements already clearly 
determined to be essential? We can be 
sure that, if other elements are dis- 
covered to he needed, they are needed 
only in almost immeasur- 
ably small amounts— 12 ele- 
ments invariably constitute 
all but a tiniest fraction of 


A nalyses indicate that, 

-besides these 15 bio- 
elemcnts, other elements 
are (»{ const am occurrence 
within the. body. And at one 
time or another, according 
to the delicacy of the analy- 
sis, almost eveiy one of the 
known chemical elements 
has been turned up. Ex- 
posure to the hazards of in- 
dustrial poisoning makes 
for a host of walking reser- 
e Eco chromium, selen- 

equate radium, and 

aldum many other elements— 
which nature may not have 
intended man to lavish upon liis system. 
In fact, probably any one of us could 
by sufficiently refined technique be 
found to contain at least a few atoms 
of every element on the chemist’s list. 

Cobalt is one of the elements which 
are invariably present, but which are 
thought to be adventitious impurities. 
Now, however, some investigators have 
come forward with evidence that this 
element must co-operate with copper 
and with iron in the normal manufac- 
ture of hemoglobin— and for the pre- 
vention of anemia, characterized by in- 
sufficient hemoglobin. 

It is a tremendously difficult task to 
prepare a diet from which either cop- 
per or manganese is absent. Such is 
also the case with cobalt. Therefore, 
few persons would seem to be in danger 
of suffering from cobalt deficiency— 
.'should this element actually be indis- 
pensable. Of course, it would be possi- 
ble, however, for cobalt to be present 
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in the diet, though not in a chemical 
form which the body could use. In addi- 
tion, it is conceivable that some individ- 
uals would be unable to assimilate co- 
balt as it ordinarily occurs in the food, 
and would thus require the administra- 
tion of some special combination of the 
element. 

Zinc also seems to be characteristical- 
ly a human constituent, and certain 
authorities point significantly to the in- 
creasing realization of the importance 
of this element in both plant and animal 
physiology. Many lower organisms make 
use of it— bread mold, for example. 

Strangely, no analysis fails to dis- 
cover arsenic, and even this violently 
toxic element has its proponents, how- 
ever few in number. Yet, every one of 
even the 15 known human bio-elements 
is toxic in some special instance or an- 
other— such as carbon in carbon mon- 
oxide ; oxygen in the form of ozone ; and 
especially iodine, manganese, copper, 
in almost any one of their compounds 
which are absorbed in more than bare 
traces. 

The case of fluorine is interesting. 
Once it was believed essential in the 
formation of the enamel of teeth— 
although this belief was based solely 
upon the constant occurrence of fluorine 
within the body. But now, the pre- 
valence, ill 300 areas of 23 slates, of 
mottled teeth— teeth marred with ugly, 
permanent brown spots— has been prov- 
ed to lie caused by drinking water in 
which there is as little as one part of 
fluorine to 1,000,000 of water. Here we 
have the unusual case of an element 
formerly thought a life element, now 
shown harmful— even in quite high 
dilution. 

T his example serves to bring out the 
exceedingly great difficulty of re- 
searches into the problem of what ele- 
ments are actually bio-elements but ones 
needed in excessively small quantity. 
Discoveries are derived primarily from 
experiments involving the rationing of 
animals, chiefly rats — whose nutritional 
requirements are very like those of man. 
To prepare synthetic food of definite com- 
position and extreme chemical purity is 
one really mighty labor. To prevent con- 
tamination after preparation is another. 
Even the walls of the containers yield 
up impurities whose effects may he dis- 
astrous to the investigation. Glass may 
send forth sodium, potassium, iron, cop- 
per, zinc, and perhaps many other ele- 
ments to the substance within the glass 
vessel— depending upon the composition 
of the glass and that of its contents. 

Distilled water takes up atoms from 
the distillation apparatus itself, and 
from whatever the container used for 
storage. Contamination is therefore not 
only a matter of technique, but also of 
time. The rat cages have to be carefully 
constructed, of just the appropriate 
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Prof. Henry C. Sherman of Colum- 
bia University, noted authority on 
the chemistry of foods and author 
of "Food Products,” “The Chem- 
istry of Food and Nutrition” 

(“safe") materials for the experiments. 
The rats must be kept from obtaining 
nutrient substance from the walls of the 
cages — and from eating one another, or 
the wastes. Controls have to he main- 
tained, for the sake of comparison, as 
checks upon the determinations. Final- 
ly, the laboratory animals must be bred 
through generations, since one genera- 
tion may have a reservoir of a given 
element, and tliis supply may conceiv- 
ably last a lifetime and may even be 
shared with the offspring. And the 
symptoms of deficiency may not he ob- 
servable — an added difficulty— until the 
store of our given element has been 
almost entirely depleted. 

Thus it is possible — ^though not gen- 
erally accepted as probable— that some 
hitherto unsuspected element or ele- 
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White rats kept in glass "log cab- 
ins,” used by the Food and Drug 
Administration in experiments on 
the tolerance for lead arsenic in 
spray residues on fruits and veg- 
etables sold ui interstate commerce 
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ments may turn out to play an almost 
imperceptible part, though a life-giving, 
absolutely essential part, in man’s vital 
activities. Indeed, in the case of plants, 
where the experimentation has been far 
more extensive than with animals (be- 
cause it is far simpler to work with 
plants), elements as unfamiliar as 
boron have of late come to be recognized 
as bio-elements — irreplaceable in tlie 
nutrition of certain crop plants. Now, 
wheie plants are being experimentally 
grown in water culture, and where no 
soil is used, but instead, coarse, chemi- 
cally clean sand to which the appropri- 
ate salt solutions have been added, as 
many as 30 different elements have 
been found simultaneously useful. 

CONSEQUENTLY, we may wonder 
if man really gets along, with a 
mere 15 elements, as famously as he 
might with a number of additional ones. 
Are there stimulating elements for man ' 
as well as for the tomato plant? We 
must wait upon the rat, the cow, and the 
pig for the first experimental hints, 
The fascinating history of the vitamins 
may be repealed with the chemical ele- 
ments — part of whose significance may 
be so sliglu as to ])ti undi.scoverable for 
geKcrations. Meanwliile, the fact that 
an ordinary balanced diet contains so 
many elements, and the fact that it is 
so difficult to devise a synthetic diet 
“pure” of unknown “contaminations,” 
may entirely relieve our minds as to the 
outcome of such research, We may be 
thankful also that the outceme of such 
delicate investigations must be afar 
off— for that means the indefinite post- 
ponement of what we used to hear so 
glibly prophesied: food pills instead of 
luscious steaks and tasty puddings. 

Furthermore, there remains the stu- 
pendous problem of isotopes: varieties of 
the same chemical element, like light 
and heavy hydrogen. Is heavy water- 
water made with heavy hydrogen- 
poisonous? Tadpoles and other lesser 
organisms succumb to it. Would it be 
harmful or beneficial to man? What 
proportion of light and heavy hydrogen 
in his water and his food is the ideal 
for health? Such are the intricacies of 
the human physico-chemical mechanism 
that many people would be liable to the 
gravest doubts of our ever being able 
to answer such questions. 

Indeed, the chemistry and physics of 
earthly man remain on the whole such 
a baffling mystery that even the bio- 
chemist most sanguinely hopeful for Ids 
young science must hesitate — unlike a 
number of organic chemists — before he 
speculates upon the chemical possibili- 
ties of liquid ammonia and ammonia 
vapor upon the planet Jupiter: and upon 
the problem of whether or not an am- 
mono instead of an aquo chemistry has 
given rise to a race of ammono men, in- 
ferior or superior to oujr_waterjjej2^ 
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A Stage 

ON Wheels 


Above: Front of the stage. 
Note the wheels, which are 
also showir in the illustration 
at left, taken with the camera 
at ground level and pointed 
lengthwise of the huge stage 


Below: The dressing rooms back-stage. 
The composition walls can readily be 
taken apart and assembled as necessary 


Close-up of the balloon truck tires and 
the leveling mechanism that makes it 
possible for the weight of the stage to 
be evenly distributed on its 224 tires 


A PORTABLE stage that can be moved to the centei 
of a baseball field, for example, used to present a 
play, and then moved off to the side when not in use, 
has been built by the New York City Department of 
Parks and Improvements. The stage is so constructed 
that it can be taken apart into 53 sections and hauled 
to any park or playground in the city. Fifty thousand 
square feet of lumber, it is reported, were lequired for 
the construction of this 150-ton stage. 


Upper right: A general view of the port- 
able stage "on the sidelines” at Randall’s 
Island after construction was completed 


Below: The side wings. Every 
part of the stage is so de- 
signed that it permits maxi- 
mum flexibility and portabi lity 
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Laxative Fallacies . . . Most Liberally Purged People 
on Earth . . . Aiitoiiiloxicalion . . . Spastic Colon . . . 
Irrigation . . . Let Nature Set Her Noriuai Pace 

By T. SWANN HARDING 


riAHINGS have almost reached such 
j|_ a point in these United States of 
America that it is impossible to look 
aiivwhere without seeing an advertise- 
ment for a laxative. It is also impossible 
lo listen to the radio more than a few 
iiiiiiiites without being implored to attend 
\i)iir bowels. Much of this advertising is 
disgusting, yet it seems to be effective, 
foi- we are the most liberally purged peo- 
ple on the globe. 

It is often stated that constipation is 
a relatively new complaint caused by 
the hurry and pressure of modern life, 
or by the use of too concentiated foods, 
or by other dietetic errors. This is to be 
doubted. For one thing, individuals dif- 
fer enormously, as Dr. Walter C. Al- 
varez of Mayo Clinic has shown, in the 
speed with which nutriment passes 
through their digestive tracts— those 
curious tubes around which we each one 
live. 

Many people imagine that they arc 
constipated when they are not at all. 
They merely have naturally slow inles- 
linal systems. Except for the psychic 
distuibance they have set up by worry- 
ing about their condition, they are abso- 
lutely all right, but they can scarcely 
believe this when advertisers are always 
dinning into them the necessity for using 
purgatives. 

Furthermore, any who study the old 
Ebers Papyrus on which is written the 
medical lore of ancient Egypt, soon dis- 
cover that constipation is not relatively 
new but was rampant thousands of years 
ago. This old record contains formula 
after formula for the sure cure of con- 
stipation, and castor oil enters into most 
of the formulas. In one case it is the sole 
constituent of a prescription that doubt- 
less worked. One delightful remedy con- 
sisted of half an onion mixed with the 
broth of beer. It was claimed that this 
was not only a purgative but would in- 
fallibly dismiss all diseases from the 
body. It was described as “a delightful 
remedy against death.” Today, accord- 
ing to some reports, there are purgatives 
that can more likely cause death than 
ward it off. 

C ONSIDER the coal-tar derivative, the 
organic substance called phenol- 
phthalein, which is widely used as a self- 
administered candy or wafer cathartic. 
The Federal Food and Drug Administra- 
tion issued a careful warning concerning 
the use of this drug several years ago, a 
warning that was repeated and further 
emphasized in the Journal of the Amer- 


ican Medical Association (April 29, 
1933). 

The substance occurs in a large num- 
ber of laxative preparations, many of 
which resemble candy, chewing gum, 
or wafers. Children have even mistaken- 
ly eaten these preparations in quantity 
and to their death. Skin eruptions and 



Analyzing remedies at the Federal 
Food and Drug Administration 


other minor symptoms from the use of 
phenolphthalein are common in medical 
literature. The drug has a legitimate 
place in pharmacy when properly pre- 
scribed by a physician, but its use in 
self medication is dangerous, especially 
when manufacturers urge the repeated 
and frequent use of their products con- 
taining it. There is no excuse for ped- 
dling candy and chewing gum laxatives 
among a race so addicted to cathartics 
anyway that they imagine that taking a 
purge does not constitute drugging one- 
self. 

The promiscuous use of laxatives is 
blamed by many physicians for our in- 
creased deatlt rate from appendicitis and 
other abdominal troubles. The first thing 
the average person does when ill is to 


lake a laxative, but even it the illness i.s 
a mere cold oi minor infection this may 
he dangerous. The bowels can not be 
cleaned out in such mannei, nor is it 
advisable for the patient to weaken his 
resistance further by purging. 

Before the Aineiican Medical Asso- 
ciation, Dr. John 0. Bower of Philadel- 
phia reported that, in a study of appen- 
dicitis patients, one in 14 died when they 
look one laxative; one in seven died if 
they Look more than one laxative; but 
only one in RO died wlnm they look no 
laxative. The variety of laxatives these 
patients took was alimtsL incr(‘dihle, 37 
of them being liHt(!d ! About 47 percent of 
those who wtu’c alUudeed by apjiendiciti.s 
had taken laxatives of one sort or an- 
other. What is more, 55 physicians had 
actually prescribed the laxative in that 
many cases, and they thus lost four pa- 
tients. Yet, as early as 400 n.c. the father 
of medicine, Hippocrates, warned doc- 
tors against giving purges in the begin- 
ning of “sharp disease” which, from his 
dcseiiplion, was probably appendicitis! 

O NE of the things the advertisements 
teach us to dread is “intestinal toxe- 
mia.” In its issue for juiK! 22, 1935, the 
Joiunal of ihe American Medical Asso- 
elation said, in reply to a doctor’s ques- 
tion: “There is no well-defined disease 
entity of ‘intestinal toxemia’ or autoin- 
toxication. Even the concept of ‘bilious- 
ness’, so definitely and eloquently de- 
scribed by our forefathers in medicine, 
has been abandoned.” 

Theie is no carefully controlled, reli- 
able research work to show that the state 
of intestinal intoxication ever exists. All 
sorts of germs flourish in the bowels, and 
often they are the same in those in health 
as in those who complain of illness. Con- 
stipation rarely if ever produces chemi- 
cal injury; it can not “poison” us. Even 
patients with infections get along better 
without the customary “cleanout.” 

Neither cathartics nor purges make 
the colon contents less toxic. High colon- 
ic irrigations are usually unnecessary, 
and may be harmful. They can not pos- 
sibly render the bowel germ free. They 
are rarely indicated for use by careful 


OCTOBER • 1937 


SCIENTIFIC AMERICAN 


223 


medical men. They can neither change 
the nature of the bacteria in the intes- 
tines nor sensibly reduce their numbers. 

In January, 1936, Dr. Frank H. Kru- 
sen reviewed colonic irrigation for the 
Council of Physical Therapy of the 
American Medical Association, saying 
that unfortunately the claims of quacks 
and charlatans were often no more ab- 
surd than those made by regular doctors 
who should know better. He added that 
there are many opinions about such high 
colonics, but that they all center around 
the removal of toxins, clean alimentary 
tracts, and elimination treatments for a 
variety of ills. However, such irrigations 
often do much harm and are seldom re- 
sorted to in careful hospital practice. 
■They often cause bad, untoward results, 
and but four out of 500 patients receive 
them in a carefully regulated hospital 
The famous streptococcus is as often 
contained in the feces if the per.son is in 
good health as it is in illness. Antiseptic 
solutions used in such irrigations are 
valueless and the lower bowel can not 
truly be sterilized. Elaborate devices 
used by most cjuacks and some others for 
irrigation are worthless, even though 
many of them have won U. S. A. patents. 

What, then, of that “spastic colon’' 
wc hear so much about? There was an 
article on this subject in the British Med- 
ical Journal (April 7, 1934). Dr. Thom- 
as Hunt then said that, whereas bowel 
displacements are often extreme, such 
organs just as often function as well a« 
"normally” placed bowels. The bacteria 
in the bowel varies enormously, he point- 
ed out, but oflei no clues to assist the doc- 
tor, for the healthy have the same bugs as 
the ill. 

N ervous factors are most promi- 
nent in causing the ills usually at- 
tributed to constipation, Di. Hunt con- 
tinued, and psychic treatment is usualh 
the best to restore a normal eliminative 
habit to the bowel. While many take 
purgatives regularly for years without 
injury, it is a useless and can be a dan- 
gerous procedure. A faithless husband 
causes worse constipation than hosts of 
bacteria, and the calm of Marcus Aure- 
lius is better than a dozen colonic baths. 

An interesting recent theory is that of 
Robert and Doyle, published in the 
Journal of Ifutritioji, (May, 1935 ) . These 
men worked on rats, it is true, but their 
results are suggestive. When young rats 
are fed diets low in minerals they have 
marked intestinal stasis, becoming bad- 
ly constipated. Rats on high mineral 
diets do not show this symptom. Vitamin 
B does not aid the rats on low-mineral 
diets, but if calcium and potassium car- 
bonates are added to their diets they get 
relief. 

Now, since constipation is most preva- 
lent among civilized peoples who eat 
minerally deficient foods such as highly 
processed sugar and white flour, the 



George P. Larrick, Chief Inspector of the Food and Drug Administration, with 
some of the patent medicines that have been put out under misleading labels 


theory holds that their minerals may be 
out of kilter. In fact the water in which 
vegetables are boiled is usually thrown 
away, the minerals going with it; potas- 
sium especially. Perhaps, then, the po- 
tassium-to-calcium ratio in the diet is 
an important factor in preventing consti- 
pation. these workers say. 

Di. Irving A. Frisch, New York pedi- 
atrician, reassures us stiU furthei. He 
produced artificial constipation in 12 
perfectly well and normal children, and 
in five with fevers, for periods of from 
6 to 68 days. He did this by giving them 
a weak opium tincture. Each child had 
but one .small stool per 11 days, on the 
average. They continued at their usual 
habits and diet. They remained happy 
and comfortable. They had no headache 
ot lassitude. They gained one pound 
each in weight during the test. Few had 
pains or discomforts of any sort from 
accumulated feces, though some did. 
Their temperature, pulse, red blood 
count, hemoglobin, white blood count, 
and urine remained normal and un- 
changed. Other findings were negative. 

These constipated children had no 
vertigo, frontal headache, neuritis, in- 
somnia, bad dreams, lack of concentra- 
tion. hysteria, convulsions, fever, furred 
tongue, bad taste, foul breath, gas. poor 
appetite, colicky pains, cold extremities, 
sallow complexions, skin affections, ane- 
mia, palpitation of the heart — not one. 
of these hallowed symptoms of constipa- 
tion that advertisers tell us to watch 


turned up. So avoid needless caihaitic.s. 

Very broadly speaking, the present 
generation of Americans has been reared 
in the traditional belief that the bowels 
must move daily and that, if they do not 
do so, something is radically wrong. 
But, strange as it may appear, there aie 
cases recorded in the medical liter- 
ature where individuals went not only 
weeks but even months without intes- 
tinal evacuation. Stranger still, many of 
them complained relatively little. Such 
a condition is not normal but that is not 
the point. The point Is that relative good 
health may be maintained by individuals 
who do not by any means follow the 
daily schedule. On the other hand, in- 
creasing constipation and actual ill- 
health may follow persistent worrying 
about the intestinal functions and the 
use of drugs to goad the bowel into 
action. 

J UST as .some of us eat rapidly and 
some slowly, so the intestinal tracts of 
some of us handle food lapidly and oth- 
ers slowly. If individuals with a natural- 
ly slow bowel persist in using cathartics 
they undermine their own nourishment 
by ridding themselves of food from 
which their organs have not yet* ex- 
tracted the nutriment. Many maintain 
excellent health on three, two, or even 
one bowel movement weekly. The moral 
.seems to be, let Nature set her own 
pace, for she usually knows much better 
what she is about than we do. 
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Comfort to Kneeling 
Church-Goers 

T he latest innovation in modern and 
comfortable clmrcli equipment is a 
kneeling bencli which features sponge rub- 
ber upholstery. The bench itself is no dif- 



Comfort in prayer 


ferent in design from, the old bone-biuislng 
type except that it is covered with a one- 
inch-thick slab of sponge rubber which in 
turn is covered with leather or high-grade 
Fabricoid. 


Man’s Insignificance 

D espite the activities of civilization 
and the changes wrought by man in 
his environment, which to him have seemed 
colossal, the total effect on nature, according 
to Robert E. Wilson writing in Industrial 
& Engineering Chemistry, has been neg- 
ligible. The 50 billion tons of carbon con- 
tained in fuels mined during the last 50 
years would, on burning, produce approx- 
imately 180 billion tons of carbon dioxide. 
This apparently tremendous quantity might 
be expected to be sufficient to snuff out 
most of the animal life in tlie world, Dr. 
Wilson says, but actually this stupendous 
total is so small as compared with the 
volume of the atmosphere that if all of it 
were dumped in the air and none removed 
it would increase its carbon dioxide con- 
tent from 30 parts per 100,000 to only 32 
parts, an insignificant change. The water 
of the oceans contains some 30 to 40 timps 
as much carbon dioxide as does the atmos- 


Conductetl by F. D. Me HUGH 
Contributing Editors 

ALEXANDER KLEMIN 
In charge, Daniel Guggenheim School 
of Aeronautics, New York University 
D, H. KILLEFFER 
Chemical Engineer 


the sea which maintains the composition of 
our atmosphere constant. Since raan’.s in- 
roads into fuel have been greater than any 
other of his alterations of nature, Dr. Wil- 
son believes man has no right to puff him- 
.self up.-D, H. K. 

Building from the 
Roof Down 

C oncrete walls that hang clear of the 
gi'oiind, and steel framework that rolls 
with the wind are embodied in the design 
of two huge airplane hangars being built 
on the site of the 1939 Golden Gate Inter- 
national Exposition on San Francisco Bay. 

These two hangars, 287 by 335 feet in 
dimension, ranking among the largest ever 



constructed, are of three-hinged arch con- 
Biruction designed by Exposition engineers^ 
under the supervision of John J. Gould. 

Walls are cantilevered outside the lower 
arch pins, counterbalancing the weight ol 
the roof and reducing arch thrusts to a 
mimmiim. With this design, the tension on 
horizontal ties is eomputed at 18,000 pounds 
as against 74,000 pounds without canlilever- 
ing the walls. This results in a substantial 
saving in cone.rcle fminilations and steel 
At the hollom of the walls, between tlie 
wall and the fuimdalion trench, flexible 
joints of copper slieeiitig uie provided to 
permit movement due to wind pressure and 
temperature changes. Flexible joints are 
also provided at tlie ridge of the loof. 

Main columns of the arches rise front 
lower hinge pins 6'/n Inches in diameter and 
24- inches long, supported by an all-welded 
steel base bolted to concrete piers. Founda- 
tions for the 10 arches of each hangar are 
concrete piers 11 feet deep resting upon 
70-foot timber piles. Central arches rest 
upon 18 piles and the two end arches are 
jointly supported by 45 piles. 
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In poiiiing concrete, forms were suspend- 
ed from purlin trusses by means of a rod 
supporting one end of an I-beam beneath 
the forms, the other end being shored up 
from the ground. This method of pouring 
allowed a gradual application of wall loads 
to the structural steel frame and founda- 
tions. Completed, each wall. 33.5 feet long 



The concrete walls of the hangars 
are suspended clear of the ground 


and 58 feet high, weighs 1,703,000 pounds 
with corner pylons. Approximately 1000 
tons of steel were used in each hangar. 

These structures, which will be used as 
exhibit palaces during the 1939 World’s 
Fair, will later serve as a nucleus of a new 
San Francisco Municipal Airport. To con- 
form with the general architectural plan of 
the Exposition, the ends of the liangars will 
be enclosed by plaster and steel. Hangar 
doors with an opening of 200 feet by 40 
feet in height will be installed at the termi- 
nation of the Exposition. These openings 
are so designed that the doors may be ex- 
tended to a height of 65 feet for a distance 
of 30 feet in the center to admit transport 
planes with towering tail structures that 
may be constructed in the future. 

For the purposes of the Exposition and 


also for future use as airplane hangars, the 
maximum amount of clear floor space was 
needed. Trusses were designed to give a 
clear span of 217 feet and a clearance in 
the center of 65 feet. Vertical bracings are 
used only in alternate bays of 41 feet, and 
are so placed as to give maximum clearance. 


LUMINESCENCE 

lyiEW luminous colors in the form 
^ ' of lacquers, water colors, artist 
oils, and costume dips are now avail- 
able for creating spectacular effects. 
These colors glow vividly when ex- 
posed in darkness to ’'black light.” 


Glass-Valled Offices 

F ifth Avenue, New York City, has the 
latest glass house. It is a five-story office 
Imilding which, appropriately enough, 
houses the offices of the Corning Glass Com- 
pany and certain affiliated companies. The 
new building is of fire-proof construction 
throughout, the exterior walls consisting of 
great screens of glass construction units 
framed in Indiana limestone. It is com- 
pletely air conditioned. 

The large glass blocks used in construct- 
ing the panels aie similar to those whicli 
liave been used in a number of smaller 




Above: Placing 
glass con- 
struction blocks 
in a wall of 
New York’s 
first glass office 
building. 

Left: The completed 
exterior of the 
building. The 
trim used is nickel- 
silver and Indiana 
limestone 



How the new binocular loupe is fit- 
ted to an accurately adjusted frame 


buildings and for sections of some homes. 
These are approximately a foot square and 
four inches fluck and are made of the same 
heat -1 esisting glass used in the manufac- 
ture of Pyrex oven-ware, and, incidentally, 
of the huge telescope mirror now being 
ground into shape out in California. Their 
size is large compared with building brick, 
reducing the cost of installation and the 
number of mortar joints. Caiefully de- 
signed fluting on the inside face of each 
unit provides ever-changing decorative ef- 
fects, insures diffusion of light, obscures 
images, and produces no lens effect. 

One particular advantage which these 
glass bricks have over ordinary plate glass 
is that they provide most efficient insulation 
against the transfer of heat since each brick 
is hollow. Widespread use of air condition- 
ing today makes such positive insulation 
more necessary than ever before in new 
construction. 


Loupe For Your 
“Specs” 

A new binocular loupe, distinguished 
from previous magnifiers by a unique 
design which allows it to be fitted to the 
individual wearer, will benefit a wide range 
of professions, occupations, and industries, 
according to the laboratories of Bausch & 
Lomb Optical Company, in which it was 
designed. 

Three-power magnifying lenses, provid- 
ing stereoscopic vision, are mounted on the 
end of a bar extending out from the spe- 
cially designed frame and bridge. A flip of 
the finger throws the magnifier up and out 
of the line of vision when desired. Even 
when worn constantly, however, comfort is 
assured by the method of construction, 
which permits accurate fitting of the frame 
by changing bridge width and inter-pupillary 
distance for individual cases. 

The loupe is essentially a spectacle frame 
with an ingenious aluminum block in place 
of a bridge. Round eyewires are mounted 
on slotted bars and held to the bridge Mock 
by a set screw. By loosening the set screw 
each eyewire can be adjusted separately to 
get the prope r inter-pupillary distance for 
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TRANSPORTATION SECTION 



Of German design is this latest 
portable X-ray equipment that is 
being used to locate defects in the 
interior of bridge girders. The 
X-ray tube is mounted on the mov- 
able platform and is connected to 
the controlling cabinet by means 
of heavy cables. There also are lo- 
cated the high-voltage transformers 
that supply potential to the tube 


mounted on the bridge block so that ibeir 
separation may be adapted to the individual. 
Proper adjustments are made by competent 
fitters when the loupe is purchased. 

"When the user ordinarily wears correct- 
ing lenses these may be mounted in tlie 
eyewires. 

In the professions of surgery, dentistiy, 
ophthalmology, and other branches of 
medicine a three-dimensional magnified 
view of an object is often desired. This is 
no less true for laimratory workers, artists, 
etchers, engravers, clock and watch makers, 
plioto-engravers, diamond setters, lock- 
smiths, and in the retail, wholesale, and 
manufacturing jewelry establishments. The 
new loupe is believed to embody all the 
desired qualities that provide comfort for 
workers requiring magnification fur close 
work. 

Simple Flame-Proof- 
ing Chemical 

F lameproofing of curtains, drapes, 

upholstery, rugs, and so on, formerly a 
complicated and uncertain process, has now 
been made simple and fool-proof by the 
research laboratories of the Laboratory- 
Equipment Company. 

The flame-proofing material developed by 
this company is called Ignex, and it can be 
applied in the home, office, or factory by 
anyone without the use of special equip- 
ment. It eliminates the horror of fire so 
often started by careless smokers throw- 
ing lighted cigarettes and matches on rugs 
or curtains. 

Ignex is a clear liquid, non-poisonous and 
not harmful even to the most delicate fabrics 
and colors which are not affected by water. 
It is applied by dipping or spraying. Unlike 
most flame-proofing materials, Ignex is 
tenacious and does not “powder ofi” the 
fabric to which it is applied. It is not visible 
even on black materials. Because it is neu- 
tral and remai ns so, it does not tender or 


of course, that such materials are not banned 
by plain water. 

This new compound is being used foi 
flameproofing silk, layon, wool, cotton, 
paper, leather, and many other flammable 
materials. Materials treated with Ignex have 
been tested and approved by the New York 
City Fire Department and many chemists 
and commercial laboratories. 

Locomotives Use Elec- 
tric Speedometers 

S peedometers have long aided auto- 
mobile operation, and now modem 
steam and electric locomotives are finding 



Above: The speedometer generator 
mounted on the axle of a locomo- 
tive. Right: Indicating dial in cab 


the newly developed, all-electric speed- 
ometer an increasingly useful instrument. 
One of our illustrations shows the fioiil 
end of a locomotive, the We.slinghouse al- 
ternating current generator being mouulcd 
on the end of the axle by four heavy bulla; 
direct mounting simplifies maintenance uiul 
avoids use of gears, belts, pulleys, or friction 
drive. The short cable allows necessary flex- 
ibility when going around curves. The other 
picture, taken in the cab, shows the steam- 
proof speedometer (instrument shown by 
arrow) which gives the engineer a continu- 
ous indication of miles per hour. The speed- 
ometer is electrically connected to the gen- 
erator by armored cable and wires. 


Roadside Betterment 

M any roads in eastern America owe 
their monotonous similarity to the 
brush-scythe of the roadside supervisor. 
Only the hardiest weeds and the most ob- 
jectionable plants survive the indiscriminate 
cutting which is characteristic of the old 
days of roadside supervisors, and which sor- 
rowfully continues to bb characteristic of 
the work done each spring Ip ipahy places 
wthoiit either knowledge -wHeqinate super- 
vision. ' ; ’ 

‘ iiiaiililiiiiiijiyiaii 


which was to include not only satisfactory 
footpaths to lemove the penally against 
pedestrianism, but was to make the roadside 
a living museum of the natural growth of 
tlie land. It would not be difficult, with the 
use of sympathetic knowledge, to cultivate 
and preserve lalher than to destioy tlie 
Iieautifiil tilings which Nature puts within 
our reacli along the highways of America, 
It would seem possible also to have com- 
munities iindeilakc to safeguard and de- 
velop sections of sucli rural liighways as a 
cherished possessiim so llial, for example, 
one town might lake care of its asteis and 
golJenrods, and another its laurel and rho- 
dodendron and huckleberries, to the joy of 
the passoi-by and tlie glory of God. 

Essentially there should be nothing to 
interfere with the adequate widlli of traffic 
space, and with equally adequate but yet 
undeveloped footpaths. With these as the 
major considerations, then, all the neaiby 
world would be left for sympathetic pro- 
tection and developmcnl. Such work would 
be preserving and guiding natural develop- 
ment instead of subslitiiling lulhless de- 
struction, often folliiweil by sen.seless plant- 
ing of exolies. 

To my mind, such roadside development 
syinpatlielieally eturied out .should admit no 
exotics at all, tboiigh llieru could be trans- 



fers and condensations within reasonable 
geographic limits. 

The beauty of every State arid the travel 
value of every road can be enhanced and 
protected if the thing here suggested is done 
with spirit and understanding.—/, Horace 
McFarland, in “A Handbook of Conserva- 
tion.” 


Visitors Travel Faster 

V ISITORS travel faster than the home 
folks on the highways, and the farther 
they come the faster they go, according to 
a traffic survey by the Federal Bureau of 
Public Roads and the Connecticut State 
Higliway Department. As reported in Pn.b-: . 
Ik jRoads, tW Bureau journal of ,highwfl5(';;i 
rmeafcl}, Connecticut cars averagedjSfl^ 
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Photo courtesy U, S, Navy Reermlmg Bumu 


TORPEDOES like tbia will travel three miles or more at over forty miles an hour ... arc driven by 
a unique compressed air sy.slem. Fuel, water and compressed air are fed into a special “generator.” 
The air supports the combustion of the fuel and tbe water is converted into steam. The steam and 
products of combustion pass into the engine at tremendous pressure to drive tbe “tin fish.” 



Torpedo demonstrates HIGH COMPRESSION 
principle of modern cars 

^HE more you compress the air in tlie air vessel, or storage tank, of a 
torpedo, tlie more power you have available to whirl its propellers. 
The more you compress gasoline in the cylinders of your automobile, 
the more power you wdll get from every drop of fuel you use. 

That’s why even the low'est-priced cars today have high compression 
engines. Automobile manufacturers have taken advantage of the extra 
power and economy that high compression gives— they want you to en- 
joy a more responsive, more eager car. 

But tp get the full advantage of high compression you must set the 
spark for maximum performance and use a fuel that is huiltfor high com- 
jiression! You get such a fuel at pumps marked “Ethyl.” It will give 
smooth high-compression performance. It will prevent harmful “laiock” 
that loses power, overheats the engine, wastes gas and oil. Ethyl is at 
least six octane numbers higher in anti-knock value than regular-grade 
gasoline— a difference that means 100% performance in your high com- 
pression engine! 



d 

I More power to drive ' 

I your car ia obtained by -'v . 

! HIGH COMPRES- 
SION of fuel mixture f, 
here. Etby] ia needed .> ^ ''i 
to prevent iKurnful,’ , • 
“knock” or detonation f ’ ' , • 

under pressure. p > 



ASKTHEMAN ATTHE 
ETHYL PUMP! He knowa wby 
Etbyl gives 100% performance in 
high compression engines. Let him 
tell you wby Ethyl gives a better 
run for your money. 


GIVES YOU A BETTER 
RUN FOR YOUR MONEY 


Look for this emUemon 
til 0 base or globe of every 
Ethyl It means 

best-ffmdu gasoline. 


C.I HI I — f^ftMnprcciAM 
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Experimenters— Schools — F ield W orkers 
An Accurate Balance at a Price 
Within the Reach of All 



NOW PERMISSIBLE FOR AUXILIARY 

IN. Y. C. Serial BIX) 


NEVER BEFORE A BALANCE WITH ALL 
these exceptional FEATURES! 

Fiiicsi Qiia/Aj— Made of tested materials. Its 
construction will appeal to laboiatones desir- 
ing the best equipment. The Bakelite cup is 
unaffected hy practically ariy substance that 
can come in contact with it; the tool steel 
knife edge and agate bearing will give long 
life and accuracy 

Extreme Scnsifknty — Weighs to one decimal 
point faither than the usual low-priced counter 
scales and serve.s nearly eveiy l.aboiatoiy 


Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact — No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

USE IN DRUG STORES 

pm pose shoit of piecise analysis. The capa- 
city nf 100 grams is ample foi the delicate 
weighings made in the usual course of teach- 
ing. organic sjnthesi.s, c\pei iinent.il w’oilc, 
compounding, photogiapinc woik, etc. 
i oil>l>act-Coii!’ciiiail-~]')oes not moiiopolire a 
laboiatoiy tabic. Placed on the desk of the 
busy technical esecutive, it will soon become 
nulispensablc 

Its small sire makes it possible to cany it on 
inspection and testing tiips at a distance 
lioiii the laboiatory. It is small enough to be 
c.inied iiiidei the arm ni in .in oveicn.nt. 


Graduated in either the Metric System (grams) or 
the Apothecary’s System (grains, drams and ounces). 

In ordering, please indicate which of these you desire, 

BENNETT BALANCE-~$8.00 plus 40c Postage 
Tech Editorial Service, 26 West 40 th Street, Neu>York,N.Y. 



De Luxe 
Library Editions 

Scientific 

American 

— * — 

Make them Yourself 
Protect and Preserve Your Copies 
with 


41.3 miles; and horn four midwestern states 
44,9 mile.s an hour in the daylikdit during 
the summer. 

Theie was no significant difference in 
lire aveiage speed of men and women diiv- 
ers. Men average a little faster in the win- 
ter; women in the summer. But back seat 
driveis put on the brakes. That is, cars 
with passengers did not travel as fast on 
the average as cars with only a diiw 
aboaid. In the winter this difference in 
speed averaged only about half a mile an 
luna, but in the summei it was two miles, 

Average speeds were fastest in the early 
morning, slowed gradually during tlic day, 
picked up a little from 5 to 6 p.m., and 
lessened in the daik boms. 

The driving records of 981 high-speed 
driveis were checked against the records 
of 1054 moderate diivers. Thirty percent 
more of the fast drivers had lietm in acci-«| 
dents and they averaged 45 percent more 
accidents than those who drove at mod- 
erate speeds. 

The liming was done with the aid of a 
slop watch and mirrors from a cat parked 
at the side of the road. 

Clickety-Click of Rail 
Joints May Be Doomed 

T he “clickeiy-click” that has been a 
Iraditional jmil of iraiii travel since the 
laying of the iirsi simd rail, may he doomed 
lo evi-nlual cxlineiion in lire march of sci- 
on I i lie research. 

ll was revealed rcecnlly that Southern 
Bacifie for the jiast two years has been test- 
ing a Iwo-mile .sirctcli of liaek near Tucson, 
Arizona, over which ihe train wheels roll 
almosl noiselessly. The track lies between 
Neviska and Avra on the main line of the 
Sunset Route, 

The special track has mitered joints be- 
tween the lengths of rail instead of the 
usual square-cut butt joints. As a result, 
train wheels roll onto the tip of each suc- 
cessive length of rail before they leave the 
tip of the last, and tlie click is practically 
eliminated. 

Southern Pacific, officials pointed out that 
in addilion to providing a quioler ride, the 
new rail design is ex|u:oted lo minimize the 
usual wear on llie ends of rail lengths, 


Tires Regrooved, 
Rejuvenated 

S ERVICE stalion.s, garages, car dealers 
and fleet owners have learned to in- 
crease mileage and add safety lo smooth 
tires, through the use of the “Roll-Ahout" 


CO MANY readers presene their copies LlfctlHlB 

year after year and have asked for bind- , 

ers that, after _ thorough investigation of BlBuBrS 

binders, the editors of Scientific American found a 
type that is most satisfactory, considering cost, ease of 

handling, and durability, It holds a full year’s issues (12) ; has an efficient patented lot 
rs strorig and durable; and is covered with a rich, pebbled, red leatherette beautifr 
stamped in gold. Magazines are bound in with a snap and are held positively in place ■ 
punching necessary'. In ordering, state what year (1937, 1938, etc.) is to be stamped 
gold on the backbone. 


Each $1.25 plus 15c postage in continental U. S. 
($1.25 plus 75c postage elsewhere) 

Scientific American, 24 West 40th Street, New York 
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tire groover. This inexpensive unit, which 
IS said to have received the approval of sev- 
eral of the major tire companies, is made 
by the Safe Tool Manufacturing Company. 

The “Roll-About” groover is designed to 
permit the re-grooving of a tire without its 
removal from the wheel or car. The car is 
simply jacked-up, the groover rolled under- 
neath, and enough of the weight allowed 
to rest on the rollers so that when the 
operator turns the handles of the grooving 
machine the wheel of the car is tinned by 
contact with the tire-supporting rollers. 

The cutting device consists of a double- 
edge knife, mounted on a carriage, which 
has both in-and-out and crosswise adjust- 
ment, so that the operator has quick and 
easy control of the depth and position of 
the grooves he is cutting. 

The entire operation takes approximately 
five minutes. This speed, coupled with accu- 
racy and ease of operation, has lesulted 
m the use of a great many of these grooving 
machines throughout the automobile in- 
dustry. — Link-Belt News. 


Progress in Steam 
Locomotives 

P rogress in steam locomotive design 
to meet modern demands for high speed 
lia.s had principally to do with running gear. 


nmrhiUMifi 




CONSUMERS RESEARCH 

Annual 
Cumulative 
Bulletin 


Let this handbook of buying advise you on what to 
buy to get the most and the best for your money. 



Lighter reciprocating parts 


Reciprocating parts of the driving mechan- 
ism have been substantially lightened by 
making them of high-tensile alloy steels. 
Driving wheels are being built to new de- 
signs for greater strength and for better 
balancing of reciprocating and rotating parts 
to reduce stresses on engine and track at 
modern high speeds. Railroad men rely 
principally on steam power for road service 
and, despite the growth of Diesel and elec- 
tric services, feel the steam locomotives must 
continue to haul most trains. These im- 
provements in running gear are considered 
more important than streamlining of loco- 
motives.— D. H. K. 


Increased Road Safety 



N many motor roads where wide flat 
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By Harriet Morgan Fyler — in the October HYQEIA 


OERE is a swiftly moving article guaranteed to help you get more 
benefit and enjoyment out of eating. Reading this article will help 
clear up the mystery of digestion and indigestion and help you avoid 
mental and physical discomfort from faulty eating habits. You’ll also 
want to be sure to read the following articles in the October HYGEIA; 


. . . “Making or Marring your Marriage”-'Whether you are married or 
single, this helpful article will improve your chances of attaining true 
married happiness. 


. . . “Marihuana”— This frank article docs much to dispel the foggy no- 
tion in the minds of many young people that smoking a marihuana 
cigarette is daring enjoyment of a thrill their parents are missing. The 
unpredictable evils of even a ‘Trial for fun” are forcefully presented. 

. . "Don’t Let Your Child Get Thin”— “Adolescence” and a host of 
other authentic articles make HYGEIA’S timely features well worth 
reading. Be sure to get the October Issue— use the Special Offer Coupon 
below. 


months’ subscription to HYGEIA, 
the Health Magazine and the 64- ' 
page booklet “Answers to Popu- 
lar Health Questions” both for 


American Medical Association 
535 North Dearborn Street, Chicago, Illinois 

Please enter my order for the 6-month introductory 
subscription to HYGEIA, and send me the premium booklet, “Answers 
to Popular Health Questions.” Remittance of |1 is enclosed. 



Name . 


Address l....; 



a car may easily leave the pavement, espe- 
cially at night. Recent erection beside the 
pavement of black and white plaques hear- 
ing red reflector studs has proved helpful 
to diivers at night. The plaques are spaced 
330 feet apart on straight stretches and 
165 feet on curves, and are placed obliquely 
to reflect illumination from headlights at a 
distance . — Road Abstracts. 

(End of Transportation Section) 


Safe and Simple 

T he drinking ol I wo or three glasses o[ 
salty water before breakfast is some- 
tinie-s a must salisfactory method of re- 
lieving con.stipation. We cannot see how it 
could pn.ssilily have a deleterious effect even 
if used througlionl a lifetime. The principle 
appears In Jie that a physiologic soluluin of 
-sotljiim chloride at liody temperature is not o 
held hack at the pylorii.s hut runs right on 
down through the small liowcl. Here again 
it appears to lie neither absoilred nor diluted 
and hence it runs on into the colon, where 
it serves to bring about an evacuation. 

Because the pylorus hold.s back cold 
liquids, the water should not be iced, and it 
must be taken befoie the pylorus is some- 
what closed by the presence of food in the 
stomach. In order to make a physiologic 
solution of .sodium chloride about a third 
of a teaspoimfid of table salt should be 
added to cadi glass of water. Three or four 
glasses should he iliunk before breakfast 
while the morning toilet is ludng made.— 
Jourmil of the Aiiu'iiraii Mt’diml Associn- 
tm. 


TUNNEL 

TINDER the Maas River at Rot- 
terdam, Holland, a box-shaped 
tunnel will soon provide a crossing 
for motor vehicles, pedestrians, and 
cyclists. This tunnel is unusual in 
that it will be built on shore, trans- 
ported to its location, and sunk in 
place. 


Imitating Nature in 
Plastics 

M ANUFACTURED proiliid-s ordinarily 
are quite uniform in their character- 
istics, while those of natural origin owe 
thedr heauly to irregularities and lack of 
luii/ormity. In the plastic industry, some 
of the most clifficull problems have been 
encountered in efforts to produce artistic 
effects in man-made materials resembling 
those to be found in tortoise shell, ivory, 
and mothcr-ol-pearl. To imitale lortoise 
shell markings, two soil batches of plastic 
colored amber and brown, respectively, are 
passed repeatedly through mixing rolls to 
secure a proper blending; the process is 
stopped before complete mixing has been 
achieved. Ivory is imitated by stacking to- 
gether thin sheets of plastic in which each 
alternate sheet has more pigment than its 
immediate neighbors, pressing to amalga- 
mate the sheets, and slicing off the grained 
sheets vertical to the piling. Further roll- 
ing and pressing give these slices pleas- 
ing irregularity of grain. Iridescence and 
mother-of-pearl effects are produced by in- 
troducing a preparation, made tom tl'e 
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with the plastic base to prevent their co- i 
agulation, which would destroy their beauty, ! 
requires the greatest care; subsequently the 
plastic must be drawn out into sheets to j 
assure the anangemenl of as many particles ' 
as possible parallel to the surface. Synthetic 
pearl essences, based on mercurous chloiide i 
(calomel) and lead carbonate crystals or j 
on metallic powdeis, are not equal to the i 
fish-scale product. — D. H. K. i 


SLOGAN 

pRIZES totaling 300 dollars ate 
•*- offered by the Exposition of the 
Chemical Industries to be held in 
New York next December for a 
slogan which will impress the pub- 
lic with the importance of chemis- 
try’s contribution to human welfare. 


Relief for Cherry-Pie 
Eaters 

R elief for cherry-pie eaters appears 
in the latest revision of government 
standards for canned fruits and vegetables 
which goes into effect October 10. Only 
cherries in which there is not mote than 
one pit to every 20 ounces, instead of one 
pit in 10 ounces as had been the rule, will 
be regarded as of standard quality. Twenty 
ounces is about the weight of a No. 2 can 
of pitted cherries. 

With reasonable care, says the Food and 
Drug Administration, canners can so handle 
cherries as to get out practically every pit. 
The best canneis do this, but some have 
allowed too many pits to go into the cans. 
Cherries with more pits than the 1 to 20 
ratio may still be marketed it labeled “par- 
tially pitted” and bear the sub-standard 
legend, thus giving warning to pie makers 
and pie eaters. 

Other minor revisions include: A slightly 
higher minimum requirement for sweetness 
of sugar syrup on canned pears and a wider 
latitude in the sizing of canned fruits, with 
the provisiun that pioduct.s which “go mil 
of bounds” in this respect alone may be 
labeled simply “Ungraded for Size.” There 
is now complete uniformity in labeling of j 
all sub-standard piodiicts for wliicb qual- , 
ity standards have been promulgated, viz.; j 
Peaches, pears, apricots, two styles of cher- 
ries, tumatoe.s, peas, and dried peas. Any 
of these canned products below the stand- 
ard may be marketed if they are wholesome 
and in sanitary condition, btit they must be 
labeled “Below U. S. Standard — Good 
Food— Not High Grade.” 


Air Conditioning at 
50 Cents a Day 



A Partnership of 
SCIENCE and ART 

K there is such a thinn as a hotel heiiif!; the expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, bvit the 
science of living wisely and efficiently, and therefore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 
what most endears it to the world is its knowledge 


E ngineers at the university of Illinois, 
Uibana, working in a “research resi- 
dence” have determined that a seven-room 
home, under conditions existing in that 
locality, may be artificially cooled and air 
conditioned throughout a four months’ sum- 
mer season at an operating cost as little as 
50 cents per day. Their findings, made pub- 
lic in a recent engineering bulletin, are the 
result of tests extending over a period of 
three years undertaken in co-operation witli 
the rfi.search laboratory of the American 


and its practice of The Art of Home! 


THE 

WALDORF-ASTORIA 

PARK AVENUE • t9TU TO 50TH • NEW YORK 




THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


F rom the Old World come photographs 
and descriptions of three telescopes 
shown on this and the facing page. Harold 
W. Cox, 47 Upper Green, Mitcham, Surrey, 
England, who works with his brother, Law- 
rence A. Cox, sends the photograph in 
Figure 1. He writes; 

“The main reflector is a 12", //8 affair, 






Figure 1: Cox and Cox 

and provision is made for photographing 
both at primary focus and with a magnify- 
ing eyepiece. For photographing star fields 
we have fitted a camera on the other side of 
the polar axis, for which we made our own 
4", //6 lens. When the Schmidt we are 
making is ready we wiU probably mount it 
in place of this camera. When photograph- 
ing with the star field camera we use the 
12" reflector as a following telescope, and 
when photographing with the reflector we 
use the 4" refractor shown on the photo- 
graphic attachment. 

“Our telescope mount is driven by a syn- 
chronous motor which in turn is driven 
from an oscillator. An oscillating valve 
drives two power valves in push-pull and 
the output, five watts, is ample to drive the 
telescope with plenty of reserve power. An 
H. F. pentode valve oscillating as a Dow 
oscillator has part of its capacity on the 
tuned circuit connected to a switch, so that 
the addition or reduction of capacity varies 
the frequency of the oscillator and hence 
the frequency of the supply to the motor. 

“I have been carrying on some very in 
tensive investigations into stable oscillators 
and I have utilized the results of this work 
when designing my own oscillator for the 
telescope drive. This oscillator, going off at 
50 cycles, will remain constant in frequency 
to about 0.05 percent during an evening’s 
run of several hours. This actual drift is 
negligible compared with errors due to re- 
fraction in the atmosphere and, as the speed 
of the motor is hand controlled, the small 
but steady drifts can be taken care of. The 
variation in capacity is by means of a two 
flick switch held in the hand at the end of 
a flexible shielded 


really very nice to handle. We have had this 
control in operation for about 15 months 
and have never had the slightest bil of 
trouble with it.” 

The two Coxes wish to get in touch with 
American amateurs. They are making a 
variety of things, including a Schmidt cam- 
era, an aluminizing outfit, and an automatic 
guiding ng. They have just finished an ob- 
servatory for the telescope shown in Figure 
1 and, with a diameter of 10', this has a 
slot that can be opened to 66" because of 
the spread of their camera and telescope. 

I N Figure 2 is another Briton’s telescope, 
the maker of the optics in it being Horace 
E. Dali, 166 Stockingstone Road, Luton, 
Bedfordshire, England. Dali is the author of 
two chapters in ATMA and his vocation is 
research and design for a firm that manu- 
factures industrial measuring and control- 
ing instruments, particularly for water, 
steam, gas, air, oil, and other fluid flow. 
Someone nicknamed the ’scope the “jack- 
knife” telescope and it apparently stuck. 
Dali W'rites: 

“It’s not everybody’s luck to possess a 
first-class astronomical object glass of large 
aperture, but possession of the O.G. is only 
part of the battle, Tlie usual focal length 
is anything from 13 to 17 diameters and the 
rigid mounting of such a long telescope on 
a stand tall enough to give comfortable vi- 
sion at the eye end is no light job. 

“Captain M. A. Ainslie, of Bournemoiitb, 
England, possessed an 8%" object glass of 
10' focus, and having decided that the 
ordinary long tube mounting was too cum- 
bersome to consider, schemed out a system 
of folding which better than halves the 
length and gives far more comfortable vi- 
sion — even than a standard refractor fitted 
with star diagonal. 

“Only one additional reflection is needed, 
in comparison with the latter, and the final 
image has the advantage of normal astro- 
nomical inversion, while the eye tube can be 
swung round to suit any 
chosen angle of view either 
for comfort or orientation 
of image (see end eleva- 
tion), It will be seen that 
the center of gravity of the 
system comes fairly 
to the eyepiece mount. This 
adds further to the comfort 
by reducing the range of 


movement of the eyepiece. 


The illustration shows 


the details of the sturdy 
portable form of equatorial 
mounting adopted — with 
slow motion and circles. A 
long dew cap is fitted to 
the O.G. and the whole 
tube is of wood and cov 
ered with zinc for working 
in the open. Mr. Perry 
{Figure 2, left) of Luton 


built the entire stand and 


tube, while the optical 


self. The instrument is now in regular use 
(mostly on planelaiy work) by Captain 
Ainslie (at right in Figure 2) , who is one of 
England’s most prominent amateur astrono- 
mers. He also possesses a reflector of larger 
aperture (9") made by himself many years 
ago, and the use of the two instruments side 
by side entirely confirms the well-iecognized 
fact that a refract or (folded or not) gives 
much steadier images than a reflector— 
though on comparatively rare occasions the 
latter shows to advantage.” 

T hird of these three overseas items is 
a communication from W. H. Haase, 
Kraniatlaan 22, Balavia-Centriim, Nether- 
lands East Indies, who says that, 30 years 
ago in Holland, he made a simple telescope 
and that he now has a medium-sized re- 
fractor. His comments are: 

“In ATM, as a fit instrument for amateurs 
you put the Newtonian reflector well to the 
front; the Cassegranian and Gregorian come 
respectively second and third. As to the 
Hcischelian, you imnark on page 449 that 
it is favored by lew am! you give the reasons 
why. Anybody having practical experience 
with the inslrumcnls will agree with the 
order of. use as given by you. Yet there 
exists or has existed a fifth jiossibility, a 
handy combination of the Hcischelian and 
the Cassegranian, which is not mentioned 
in ATM, I enclose a sketch of the principle 
(Figure 3). 

“This combination was constructed around 
1900 by K. Fritsch of Vienna and its prin- 
cipal advantages are the total elimination 
of obslruclions from the field of the primary 
and the fact that no perforation of the latter 
is needed — certainly no negligible points 
when compared with the dimensions of the 
secondaries in the tubes of the Cassegranian 
and the Gregorian reflectors. If the 
‘brachyte’ (the corahination is called 
hrachiet. in Dutch, so I translate literally) 
is used, more incoming ray.s are gained and 
the reflective power is greater than in other 


m “ ^ 
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lypes of the same opening, or aperture. 

‘T cite data from a Dutch book on 
astronomical instruments — J. Weeder. ‘De 
slerrenhemel doorzocht met teleskoop en 
mikroskoop,’ edited by A. W. Sijthoff, 
Leiden, Holland. When put on the market 
by Fritscli the instrument was welcomed 
warmly on account of its shortness, light- 
ness, relative power, and cheapness. The 
astigmati.sm which the Herschelian shows 



on account of the inclination of the primary 
cannot have been a serious drawback. On 
the contrary, Weeder cites N. von Konkoly 
who found that the hrachyte would make 
‘the best instrument for amateurs’. The 
sharpness of the images is called remark- 
able. In a 4" hrachyte, magnifying 250 times, 
the planets showed clear outlines. The ra- 
vines near Hyginus and Petavius on the 
moon, the Triesnecker system and even the 
small craters in Cleoinedes could be very 
clearly defined. Body heat, a serious source 
of trouble in the Herschelian, will practical- 
ly have no effect in the hrachyte.” 

T O get fun from telescope making it is 
nut necessary to own an elaborate work- 
shop. The instrument shown in Figure 4 
was made by Orville Guthrie, R. F. D. 2, 
Mukwanago, Wis., from whatever came to 
hand, including part of an old bicycle pump. 
If the optical elements in the ’scope are good 
the performance may excel that of a swank 
appearing job having poor optics. The ’scope 



Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
Ton cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT: — glass, abrasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS S5.00 

A suitable EYEPIECE: — positive, achromatic ^4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir- 
ror) ^6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also anstoer your questiom aud test your mirror. 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE II Harvard St., Springfield. Vermont 


TINSLEli 

FOUR-INCH NEWTONIAN REFLECTOR, a fine little instrument 
for the amateur astronomer, all parts of aluminum and brass; 
Tripod of aluminum and adjustable in height; parabolic mirror of 
Pyrex coated with aluminum; complete with three eyepieces . . . 
$134.00 . . . with case . . . $165.00. 

Send six cents for illustrated catalogue giving full details of the above instru- 
ment and many others; also a complete line of supplies for the Amateur Tel- 
escope Maker, the best in quality at most reasonable prices. 

“We carry everything hut the Stars” 

TINSLEY LABORATOMIES 

3017 Wheeler Street Berkeley, California 



ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 


pTEEESCOPE MAKEES-| 

MIRROR OUTFITS 

Complete with 2 dIoss ilisos, corroet thickness, obrii- 
sives, tempei'oil pitch, rouge template, instructions, etc. 
Finest quality guarantecil, 6" $4 OQ 

PYREX KITS as above, 6"-$(iOO: 8"-$8.00 


with greater resistance to mechamcal .abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
111 the past. 

Coating Prices: 4" — ^1.75, 5" — $2.00, 6‘' 
—^2.50, 7" — 03.00, 8"— 03.50, 9"— 

04.25, 10"— 05.00, 11"— 06.50, 12"— 
07.5O,_ and 12/4" — ^8.00. Larger sizes up 
tg 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths: 


I’A"— 50c, 1!4"— 60c, 13 / 4 "— 75c, 2" 
—01.00, 2^4"— 01.25 and 3"— 01.50 

LEROY M. E. CLAUSING 
5507-3509 '/2 Lincoln Ave. Chicago, III. 


PYREX MIRRORS 


Made to order, correctly flguied, pol- 
ished, parabolized and aluminized. Writ- 
ten guarantee. Prices upon reiiuest, 

We do polishing, parabolizing and aluminizing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
l’'-$2.75; 11 / 4 "— $3.75: I'/z"— $4.50; l%"-$6. 

Prisms, experimental, I"— $1.75; l/a"— $2; l'/2''--$Z.25 
RAMSDEN EYEPIECES— finest quality lenses 
in brass mountings, standard I 'A" diam. 

'A" or A" F.L. , $4.00; I" F.L $2.50 

%" F,L. 3 lens eyepiece stand. I'/q" dia., . $3.00 


dia. Optical equipment. DA" 
prism, I" pent, prism, 42 nira. achr. lens 


I 'A” dia. 


FUKE catalog Telescopes, lUicroscopcs, Ihiiocnlirrs. 
lie. lostiiicliims fitr Yrliwripr Ulitliiig, Itir 


PRECISION OPTICAL SUPPLY CO. 
1001 E. 163rd Street New York City 


JAMER’S “ALl-lN-ONE” KITS 


Figure 4: Moon on the farm 

bliown in the figure is being used for lunar 
photography and GiUhrie labels the photo- 
graph “bringing the moon down to the 
farm.” 

ANONYMOUSLY a writer who wishes to 
xA. remain a shrinking violet sends us 
the following description of the telescope 
shown in Figure 5 — a ’scope whose heavy 
^ design would seem to indicate that Russell 
s W. Porter’s plea for ruggedness bad taken 
toot 01 else that the maker, unlike many 
others, was born with ideas of solidity in 
mechanisms. 

; “I send a picture of a home-made 10%" 

1 r 


Contain finest annealed, edged and bevelled tool aud minor blanks. 
We use only new glass. CORRECT thickness. Caiboiunduni powdeis, 
fine emery, rouge, synthetic white pitch (better than natuial pitch), 
one fully polished diagonal, eyepiece lenses for making 1 inch, inch 
and inch positive oculars with instiuctions for mounting the lenses. 
Also the only COMPLETE and AUTHORITATIVE instiuction 
book— "Amateur Telescope Making’’ edited by A. G. Ingalls— 500 
pages, piofusely illustrate. Kits may be purchased with oi without 
this book but we supply no other instiuctions foi making leflectors 
because it is impractical for the beginner to hope to make a perfect 
minor without it. 


4 inch '’ALL-IN-ONE” kit 0.00 
6 inch ’’ALL-IN-ONE” kit 0.00 
8 inch ’’ALL-IN-ONE” kit 0.00 
10 inch ’’ALL-IN-ONE” kit 00.00 


with book 0,00 
with hook 0.00 
with book 0.00 
with book 03.00 


Send $1 deposit with aider — balance C. 0. D, 


Unbeatable Quality • Unbeatable Prices • Compare Either! 
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PANCRO 

A New and Improved 

REFLECTING SURFACE 

Pancro Mirrors, made by depositing an ainminum 
alloy in a high-vacuum evapoiation chamber 
(alloy and process patented), have these advan- 
tages; highest known Reflection Coefficients, 
including ultra-violet region ; practically Untarn. 
ishable under ordinary atmospheric conditions ; 
most Durable of the surfacing-metals, tberelore 
ideal as an unprotected first surface. 

Pancro has proved superior for: telescope, galvan- 
ometer, ophthalmic, etc., mirrors ; semi-ttansparent 
(beam-splitter) mirrors for color cameras; protec- 
tor and light reflectors of all types ; and all re- 
flecting surfaces— "first” or "second”. 

Pancro is now obtainable at prices comparable to 
other quality mirrors which do not possess the 
combined advantages of Pancro. 

For FREE copy of descriptive booklet, prices and 
complete information, WRITE — 

PANCRO MIRRORS, INC. 

Dept A 30 Glendale, Calif. 


KITS OUR SPECIALTY 


Wilmington, Calif., a mechanic employed 
by one of the nearby oil refineries. In re- 
sponse to my questions Mr. Coopridei tells 
me that the pedestal is made from a piece 
of 10" steel tubing with a steel plate three 
quarteis of an inch thick and 20" in di- 
ameter welded to the bottom. Good use is 
made of a 6" malleable iron “T.” The tube is 
of 20-gage galvanized iron broken every 2" 
to form a 12" tube 8' long and is supported 
m two 12" ball bearings, in which it may 
lie revolved to bring the eyepiece to any 
position desired by llie oliservei. The elee- 
Irically cliiven clock is placed within the 


4" 3.00 

6" kit 3.75 
8" kit 6.75 
10" kit . 10.00 
12" kit. 14.75 


Pyrex . ^ 4.25 
Pyrex . 5.75 

Pyrex , 8.50 

Pyrex.. 13.95 
Pyrex.. 24.00 


Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure nn opticaily perfect sui face) , 
rouge, pitch or beeswax, and instructions. 
Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 
(send for free catalogue) 

M. CHALFIN, 1425 Lonsfellow Ave., New York, N. Y. 


\ LABORATORY APPARATUS 
I BIOLOGICAL SUPPLIES //@/rjC^ 
f MICROSCOPES 

\ TELESCOPES ! ^ 

> CHEMICALS 

I atnTtPiir iiid exppri- ( j 

} rnontWR. Money—Bu) Db / ( 

r m'l. fiend ni)w! It's FREEandoramnied 
full oi bareains imd y uluabln mfonutttion. 

.WINN MFG.CO., Dept 2010, 124 W. 23 St., New York 


The Perkin-Elmer Company 

90 Broad Si., New York, N. Y. 

OPTICAL DESIGN 
AND CONSULTATION 

Sole Distributors for; 

WILLIAM MOGEY AND SONS, Inc. 
SCIENTIFIC OPTICAL WORKS 

Achromatic Objectives, Prisms, Plane 
Parallel Glasses, Mirrors, Wedges, Tele- 
scopes, Equatorial Mountings, Oculars. 

OPTICAL WORK OF ANY REQUIRED PRECISION 


ZEISS BINOCULARS 

Also Leitz and other makes. Telescopes. 
CONTAX, LEICA, and many CAM- 
ERA BARGAINS-new and used. 

Write for free list 

WELLS-SMITH 



! 'ylL''AV 


Figure 5. Rugged solidity 

tube .Mipporting the polar axis. The minor 
IS mounted in an alumimini cidl on a three- 
point suspension. 

iUTOMATIC guiding again. Lawrence 
l\ Brayiner, Honey Hollow Farm, Lahas- 
ka, Pa,, who helped Ritcliey build the 40" 
aplanatic Ritchey-Chretien reflector at the 
U. S. Naval Observatory and who lias a 
Gerrisli telescope (ATM, p. 50, No. IV) 
with 1214" flat, sends us a note on this 
subject, saying: “I think this is a new line 
of attack on guiding. I gave a lot of lli(iuglil 
to it in 1931 hill it’s one ol thnae things a 
fellow doe.su’l get to.’’ Here is the note; 

“An automatic guiding device should aim 
at keeping a ‘perfect’ cone of rays on 
exactly the same spot of the sensitive film 
so that each cone can pour out its quanta 
of light energy on exactly the same area. 
Let us expose a plate for 100 miniiles. If 
we get a star image ten diameters larger 
than the focal point of the cone, we have 
certainly missed a bet, because the area 
that our cone has persuaded to turn lilack 
is then 100 times its own area and we have 
taken 100 minutes to secure what we 
could have got in one minute if our guiding 
were perfect. (Other factors enter here, but 
just for fun let’s overlook them.) Now, 
wliile we are exposing our plate to induce 
the silver bromide molecules to turn black 
in spots, old man sky fog is at work on 
every molecule of our emulsion, and after 
four or five hours has put a limit to our 
exposure by trying to turn it black all over. 

“Assuming a perfect guiding mechanism 
in one plane, a limit is set by sky fog and 
another limit, is set by focal error. One- 
plane guiding does not attempt to correct 


which peiraitb the lays to stiike the plate 
only at those times when eveiything is per- 
fect? Instead of trying to follow the wiggles 
of the cone of light by moving a heavy 
plate, why nol build up our image at se- 
lected instants alone? — that is, at those 
instants when everything is lined up and 
bad seeing has nol made our star image 
look like a fried egg. In short, the rays are 
‘on the hultoiT or no exposure; and, in the 
meantime, no sky fog. If we could do tins 
we might get some very different Jiiokini; 
plates. We might thus guide for 100 ininiilcs 
yet gel, say, two minutes’ actual exposiite 
on mil plate. But llicsc two-minute imaijcs i 
would he smaller and darker than (lie I 
images oil the 100-miniite plate we coii.siilei- [ 
ed above; and, instead of a JOO-miniite sky 
fog, we have, only two-minute sky fng. I( 
we eoiild .succeed in gelling our machine to 
(ICC, lilt when the cone of lays shifted about' 
lialf of its area, we miglil get an overlapping 
effect, as shown in Figure 6 at the top left. 
At the top light in the same figure is shown 
llie icsult of many closings— the central 
aiea receives mure light. This is the result 
we would he shooting at. | 

“The lower drawing shows the general 
idea. Two guide stars might he used, to 1 
increase light and aecomil for rotation of 
field. When ihe focal area is ‘on the hut- 
Ion’ of llie occulting disk (in this case a 
liny cylinder foimed liy a bright wire of 
suilablc size), the shinier is open. Any 
eliange in posilion ol the cone apex spills 
light inlo the cell, which trips the slliittei. 
Dr. Zworykin siigguslcd a rotary shutter 
moving in mu; direction, like a movie cam- 
era shutter, (li'iven by a spiral spring kepi 
wound llnoiigli a slipping clutch by a 
Teleehioii motor. The amplified photo-cell 
eiirrenL trips a ratchet on tlie rotary shaft. 
Dr. Zworykin said in 1931 that RIIA had 
used a similar shutter ol extremely thin 
aluminum, and .secured operating speed of 
1/200 of a seeimd. Camera shutters secure 
speed by only partially opening, hence are 
not suitable. Tlie cell might be threshold 
sensitized in several ways by light leakage, 
fnim a eonlrolled source, An alternating 
current, fur example, might be impres.sed 
by admission nf light from a gaseous tube 
(Zworykin and Wilson, “Plmtocells and 
'Fheir Applieaiion,” 2iul ed„ page 205 and_ 
fiillmvingi. The eleelron multiplier shniild 
he pelt incut in connection with any such 
device, lii operation, the observer would 
tievote his lime to readjusting the guiding 
head every time the shutter stopped click- 
ing, It would stop exposing whenever the 
cone wa.s not waving around over the ‘but- 
ton,’ or wllen the ‘hutton’ wa.s either inside 
or outside of focus. 

“Many fascinating angles occur in con- 
sidering such a gadget. I worried a lot over 
‘occulting disks’, Imt felt belter about them 
after trying it visually. I spattered a droplet 
of mercury on a microscope slide in balsam 
and pressed on a cover glass, getting hun- 
dreds of tiny opaque disks. I chose one the 
right size and occulted artificial star images 
from a refractor. If the eye is any judge, 
the effect was good. Note that little light is 
lost by reflecting surfaces. The idea of oc- 
culting during periods of bad seeing is due- 
of course, to Ritchey, who says he has guided 
with both hands and tripped a flap shutter 
by a device held between hi,s teeth. 

“In many hours of consideration of 
tiding nroblem I could thi 
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ter of contrast, no other system seemed to 
permit of such great effective exposure 
times.” 

I N the Review of Scientific Instruments 
for July, 1937, Charles H. Tindal of the 
Warner and Swasey Observatory, Case 
School of Applied Science, Cleveland, Ohio, 
briefly describes his pendulum-controlled 
telescope drive. This is a modification of 



the Gerrish drive described in Bell, “The 
Telescope,” and is for the purpose of cor- ' 
renting the inaccuracies of commercial syn- 
chronized power. A limited number of re- 
prints are available for loan to those who 
are interested. 

I T looks at present as though the RFT, or 
Richest-Field Telescope, described by 
Walkden in the final chapter of ATMA, 
were destined for very considerable popu- 
larity. We have seen several, and know 
that others are being planned nr made. 
Last August, when your scribe, was at the 
annual unconventional convention of ama- 
teur telescope makers at Stellajane, Finslcr’s 
Comet was near the Dipper and everybody 
wanted a Inok-see at it, Through ordinary 
telescopes, even quite large ones, this proved 
disappointing, the comet being so thin and 
nebulous. However, two RFT’s brought there 
by Cox of New York, when simply held 
' in the arms like a howling baby (ATMA, 

I p. 639), revealed head, tail, and striations 
pite neatly, for these short-focus ’scopes 
are good light gatherers. Directed toward 
; star clouds in the Galaxy, these RFT’s 
i proved easily to be all that Walkden claims 
} in ATMA. We should like to publish, some 
^ time next winter, a flock of photographs of 
! owners of RFT’s with their RFT babes in 
arms— a sort of “RFT Club.” Please send. 

A governing factor in RFT design is the 
number of stars per galactic field of view, 
and the data given in ATMA were based 
on average galactic fields. But suppo.se we 
single out some especially dense regions of 
the Galaxy, like Cygnus, and design an 
RFT^ or a RRFT, for that alone. This 
would be a “special purpose” RRFT, giving 
still more striking views in those regions. 


Bausch & Lomb Navy Telescopes 


Sajd to have cost in excess of $130.00 



.m excellent linder, 7 lenses, achromatic telescope tube, 
eiectoi (haw tube .ind evcpieoe diaw tube Excellent lor 
-potting game Object Uens 2"; inafinibe- 3 to 10 power; 
K\it pupil 0 2' to 0 09", Kyo l.ens 15/16" Cross Hairs 
-Insular told 3“36’ to 20“ . Erect image All bronze 

$12.50 



Artillery Gun Mount 

Size IS li,V 10 imdies Kack lUiil I’iniori gear 
on vertienl arc. Worm gear ilrifc on linrizmi- 
t,il arc. Vernier nueroineter adjustment Two 
I'liil levels t'alibrafed tieriiiaii silver scale. 
Steel bod\ with bronze lionsliig. 

15 lbs. Price $3.50 



Doiiblo pen, liand-wiiuinl Tch'giaplile tape leglster, 10 

ulims. liutteiv riitiout iiperatiou May be used to in- 

tercept dial phone calls lias inuuineiablc Uie.s Died 

$15.00 Ueronditioiml $20.00 


Navy Light- 
weight yz 
Mile Portable 
Searchlight 

rast aluminum 11 
bronze bousing, 
I'oiiiplete with eai- 
rving case Mangiii 
type parabnlic glis.s 
rcllectni Jhnte liv 
0 E and Nal'l 
XUay .5 inch tUain- 
pler I'omplPtf with 
12 lolt biinp 

$4.95 


Prismatic Rif le Sight &Observers’ Scope 



^ftifle )jy ^^'drnL‘l k Swa^oy 0 iimvei Con-^lsts of 
ai'luoiiutir ot'iiliif iS. oljjflTtuu lens, c’lillbruteti retlcult* 
Willi Cioss tldii'.. 2 higlily iiollbheil jnisnis Iinnly set 
in solid rust hionze iiame with soft nihbei eye-nip. 
Mirrorneter ddjustment> far iiiuhige iiiul wimlatte TKed 
(in Krug, Enlicld. Kauge. SpilngtieUl. ole (’omplpt^* 
nitli mount and Oril: ledlliGi edbe (not ‘iliaivn). 
Regular Price $38 00 Now $7.50 

Exceptional Values 

Edison Storage Batteries 

ALL SIZES 1.2 Volts Per Cell 

Cells ,11 c in excellent cnmlitirai Ciimplete with solu- 
tion, roiineetioiis .uni tr.ivs Prices liclnw .ivc about 
10/!, of legiil.ii miiilcet puce, Average life 211 yeiirs 
Two year uncoiiditiuiiiil tluiinintce 

-V-l -ImD-,, 1511. Ea $ 4.50 

-V-r. " 1S7 " 4.50 

A-ti ■' 225. •' 4 50 

.V-7 " 21,2. '■ 4.50 

A-S ■' llIKI “ 5.00 

V-111 " 2i5, ■' 7.50 

A-I2 " 1,511. " 10.00 

15-4 ■■ 75 '■ 3.50 

B-2(.T-3l'‘ 27 " 3.00 

L-40 " 25 Pint 3.00 

M-S ■' 11 “ 2.00 


Latest Model Compressor 


Suitable for 

OFFICE, LABORATORV or HOME 
Ouiel— EjjicieiU— -Pouier/ul 



Ideal spiaying outfit for .ill lipiuds siicli ,is piiintB, 
cii.iineb, etv. I'.in aKo be used tor cleaning, tiro 
iiiHiitliig, .ind general puriiiises. HQiilpiied with 
(lonei.il Hlectilc. 111' niiitui, Iluincv air com- 
nressur, adjustable satch v,iIm', aiiil Hill Ib. iiir 
giiiiKc A heavy duly I'liiiniiiui sfiray gun with 15 
feet of liosc IS also fuinislicd Weighs 
only nil Ills, Price 


Complete and eeadv for upeiafinii. 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., 105 Fulton Street, New YorkCity 





CAESIUM PHOTO ELECTRIC 


LIGHT CELLS 

OHiiriHtoefl iwrfeefc A 00 ^ult iinodr' imtenliid 
profliietiiB up to 20 iiiirroaHtwreB current. 
riensJtivih 20 to 75 ni joroanifjprea i>er liunen. 
Highly wnaitive to imandeweiit Lmu* lUmiH" 
luitiim SiviiiD etill ts iHeil ui talLms ptfturca 
hfiiniUni four prone biw KwUj net up for re- 
lay tiper 

HARRY ROSS 


$1.25 each 

No Stamps 
Nd C. 0. 0. 

Ineludo poatoBD (or 
1 IJj (jiour /one I 


SCIENTIFIC Sl laboratory APPARATUS 
82 West Broadway New York, N. Y. 


ALUMIMKIHG 

(irTlC-VLLY CORRECT FINISH 

4''— ^1.75; 6"— ^2.50 
8"— ^3.50; 10"— ^5.00 

Larger sizes up to 36" 

MIRRORS TESTED FREE OF CHARGE 

PRECISION OPTICAL SUPPLY CO. 
tool E. 163rd Street New York City 


ATEMSC© OCULARS 

Approved and used from coast to coast for the third year. Fibre Lena 
cells — Brass mounted — diameter inches. 


RAMSDEN TYPE—l"— y 2 "~Vl" efl oculars 1 
SOLID OCULAR-i/s" efl ) ^ 


fREE with every order amounting to $3.00 or more 
An ATEMSCO single lens terrestrial ocular 

Amateur Telescope Makers Supply Co. 
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'WTIAT EVERY 
SERIOUS PHOTOGRAPHER 
HAS WAPITEH! 




mini 

PHOTOSCOP 

Mm a 

£ ?fl IT ^ 


A NEW, ORIGINAL 
ELECTRIC EXPOSURE METER 
FOR MOVIE & STILL CAMERAS 
THAT PERFORMS UNBER 
ALL KINDS OF CONDITIONS 


At An Unheard- 
Of Low Price 


14 - 


The size is approximately 
that of a package of cigar- 
ettes; no sharp corners, ev- 
erything rounded, smooth, 
streamlined. It has so many 
features to recommend it that 
you vvill want to check it 
over carefully; study its ad- 
vantages; and see how re- 
markably it will help you in 
arhieving the camera perfec- 
tion you seek. Illustrated 
booklet S.A.M. on request. 


Work Progress Pic- 


A NYONE who has ever made anything, 

. whether a photographic lamp shade or 
a house, built a garden, bound a book or 
whatever, will tell you that he took more 
delight in the actual work involved than in 
the final result. Somehow, the finished thing 
seemed like the end of a pleasant journey. 
This brings out the sentimental side of mak- 
ing woik progress pictures; that is, taking 
pictures of various details of the work you 
are doing to show at the last a complete and 
continuous series of photographs illustrating 
the step-by-step progression involved iii the 
pioject. 

But from the practical point of view, the 
value of step-by-step pictures is often a 
matter of dollars and cents. If you have evui 
written an atticle for one of the popular 
mechanical magazines or other publication 
in which you described the making ol some- 
thing or other, you will need no arguments 




Progress on a lamp shade (1) 

from tills department to show you how valu- 
able such a series of pictures was (or would 
have been) , not only in graphically supple- 
menting the te.xt hut in raising the amount 
of your check. 

If you belong to a hobby club of some 
sort and have occasion to make original lec- 
ture contributions to your fellow hobbyists 
on some phase of your mutual interest, such, 
for example, as arranging a fish tank with 
the various odds and ends that go to simu- 
late the bottom of the water, work progress 
pictures again would be in order. The little 
talk you made at your club would not only 
be more interesting because of the pictures 
you would show (probably by projection on 
a screen and perhaps in color) but your de- 
scription would be made perfectly clear, 
even dramatic. 


Progress on a lamp shade (2) 

luring easier, relieve llie strain on your vocal 
cords lo quite an extent, make in.5tantly 
clear subjects which otherwise might re- 
quire much explanation, and generally make 
the work of the class run smoother. If you 
are a commercial demonstrator who must 
sometimes show how your product was made, 
all you need lo do is make the pictures and 
caption them. Hardly any extra remarks will 
he required. If you wish to have a pictorial 
history of how you put together your rock 
garden, you will lake pictures at each 
stage of the procedure from the very start. 
Such a history would make a grand record 
for your album and, if you felt so inclined, 
might even serve as the basis for an article 
for one of the garden magazines. If you have 
done an interesting job in your garden all 
garden lovers are an eager audience to hear 
you tell about it. 

The accompanying illustrations show vari- 
ous steps in the making of photographic 
lamp shades. The pictures shown here are 
not consecutive or complete, but are in- 
tended merely to indicate the sort of things 
that work progress pictures are. You will 
notice that, since the principal objective is 
to show the details of the work, the subject 
in every case is cither approached fairly 



OCTOBER ■ 1937 


SCIENTIFIC AMERICAN 


237 


Meu^ PHOTO 

©PIN TO AIL AMATIOR PHOTOGRAPHERS 


$150 IN PRIZES 


RULES OF THE CONTEST 


1. Entries will be judged on the basis 
of pictorial appeal and technical ex- 
cellence. The decision of the judges 
will be final. In case of_a tie for any 
prize, duplicate prizes will be awarded 
to the tying contestants. 

2. Prints must be no smaller than 3'! 
by 414, but may be any size larger than 
these dimensions. Prints need not be 
mounted, but may be at the contestant's 
option, 

3. Photographs must be submitted by 
first class mail, with sufficient card- 
board to protect the prints. 

4. Each entry must have the following 
data written on the back of the print or 
mount: Name and address of contestant, 
type of camera, and film used. 

5. Prize-winning photographs will be- 


come the property of Scientific 
can, to be used in. any manner at the 
discretion of the publisher 

6 Scientific American reserves the 
right to purchase, at regular rates, any 
non-winning entry. 

7. Non-winning entries can be returned 
only if sufficient postage is included 
when the prints are submitted. 

8. No entries will be considered from 
professional photographers. 

9. All entries in this contest must be 
m the hands of the judges by December 
1, J937. The results wiil be announced 
in our issue dated February, 1938. 

10. This contest is open to aU amateur 
photographers who are not in the em- 
ploy of Scientific American. 


Just Arrived! 

The New Improved Model 

Voigtlander 

CAMERA 

with 

Direct Vision Finder 

and 

Compartment 
for Portrait Lens 


Firsf Prize $75 • Second Prize $50 • Third Prize $25 

Ten Honorable Mentions, Each to Receive a 
One-Year Subscription to Scientific American 


See Last Mon th's Issue for Full Details 

Address All Entries to 

PHOTOSRAPH CONTEST EDITOR 

SCIENTIFIC AMERICAN • 14 WEST 40TH STREET • NEW YORK CITY 


closely with a close-up lens or, where possi- 
ble, taken at a more comfortable distance. 

In work progress picture making, the 
“how” of the thing is the all-in-all Light tlie 
subject so that all features of the particular 
step you are illustrating may he clearly seen 




Want to Sell Your 
Bermuda Pictures? 

H ERE’S a market for you: The Little 
Syndicate, 597 Fifth Avenue, New 
York, N. Y. Pictures chaiacteristic of Ber- 
muda are being sought by this company 
with a cash offer for every picture found 
suitable and accepted. The syndicate's speci- 
fications for acceptable pictures call for the 
human-interest touch. If your Bermuda pic- 
tures answer this description to the satis- 
faction of the syndicate's powers-that-be, 
you’re in the money. 


Progress on a lamp shade (4) 


and perfectly understandable. Also, have 
your camera at the proper angle to obtain 
this result. The delayed action device with 
which most cameras are today equipped will 
serve you admirably on the occasions when 
you must be both subject and photographer. 

After you have taken one or two series of 
work progress pictures you will probably 
think of pictures simultaneously with the 
project you have in mind. Camera and lights 


Historical Note | 

T he discovery was recently made that. 

contrary to general knowledge, Matthew 
Brady, famous photographer of the Civil 
Var, was not the first man to make war pic- 
tures, but that the credit in this regard 
really belongs to an unsung and unknown 
hero (or heroes) who took pictures of the 
Mexican War in 1847. The pictures were 
taken by the daguerreotype process and 
show American cavalrymen under C-eneral 
John Ellis Wool and a group of American 
infantry from a Virginia regiment on the 
Calle Real, a road through Mexico. The 
group, which includes scenes other than 
those of tire Mexican War, comprises 12 
daguerreotypes and belongs to H. Armour 


$1 ?.00 

Co«o U-SO 

It is the most comiiact reflect- 
ing camera made • • . size Z'/s 
x4j4x2%. Fitted with F 7.7 
Anastigmat Lens and delayed 
action automatic shutter and 
mounted in a newly designed 
handsome Bakelitc case. Takes 
standard Brownie No. 2 film 
and makes 12 pictures to the 
roll 2Vix2]i. 


*(A) 

DIRECT 

VISION 

FINDER 



^B) 

COMPARTMENT 
FOR HOUSING 
FILTER OR 
PORTRAIT 
LENS 

Mail orders filled. 
Send for Ulustral- 
cd Booklet S. A. B. 



World's Largest Esdusive Camera 
Supply House 

"At the Sign a! tU Gatmin" 


II m il not 


THE FINE GRAIN DEVELOPER 


Mark these points of distinction:— , 

1. Gruin structure as Hne as the best of sur- 
face deuelapers 

2. Quality equal to Borox negatives 

I. Excellent printing quolity without additional 
exposure 

4. Contains no dyes 

5. Will nor stain fingers or negatives 

6. Does not contain any irritating poisons 

7. 33 or. will develop 30 rolls 35 m/m. 36 exp, 

8. A full control developer, giving contrast 
control with time 

9- Will not block highlights 
10. Works equolly well with uli makes of film 

II. Packed in 32 oc. units at $1.75 or 1 gal. size 
ot $5.00 

On siie It ill /tiding ptiolojiupLic Jcileri 


Write lof deienptive booMet S 

RAYGRAM CORP, 

425-4tk Ave. • New York 


“Make Money With Your Camera” 

PIIOTO-MARKETS 

This 11 2-page hook tells ivliat to 
“shoot,” how and where, Gives di- 
rectioti,s for suhiiiittuig photograpli.s 
to magazines. Lists 1823 markets 
for photographs, together with the 
types most suitable for each. 

Sirth Edition— Revised— Up-To-Date 

50 Cents, Postpaid 
Scientific American 

24 West 40th Street New York City 


B deveiop 

d PRINT 

Your Own 

mpsHon 



Fa-vemoofy. Jmsfun develop- , 
me. iirinting yoat oft n pietureal 
Nu UKiierunce needfed. Every- 
ihiaf included in CentraVa 
DslcL, Room Outfit 
* C" luctured ta right —Kuby 
Riilb, 4xb Steel Eoamel 
Irajs. 3 Tubes Universal M Q. 

Dercloper, lb Acid Fust, 

2hl Sheeti 2Hx4H Printing 
GUHsStirririffRod.'i'Oi. 

GnAdutlfr. Printing 

1 fine. Tlicrmotneter, Page 
Book Amateur Phetography 
including instnicUonB. 

S2.65 Value; Special' 

Order today. Start printing 
jftux own incttircB right avray, 
onlj Sl.QJ <a rejtdar 
$d.fi j V ahie}. Or C.O.D. 111.95, plus postaga. 
Unless perfeetiy satisfied, Tetora outfit and your 
uiqney w ui bo refunded! Onler yours 

FREE CAMERA BOOK! 

/or Froff Com/tfa Boot offering iajj. 
dreds of money-sAViag bargnins 
inov le oaraers». films. cbomiciiIa--«very- 
thioR piujtoEraphk Afl jamfajrfeed. IT* toibe 
{rotir dd tmen and (a irada! 

graphic Headquarters Sboe 
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lent them to the Exhibition of Photog- 
raphy; 1839-1937, originally shown at the 
Museum of Modern Ait, New York City, 
and now on tour throughout the country. 

Plaubel Rollop Camera 

B acked by the reputation of the makers 
of the famous Plaubel Makina 11 S, the 
Plaubel Rollop camera, equipped with the 
long popular Anticomar Anastigmat F;2.8 
lens (3-inch focal length), ha.s recently 
been made available in the United States. 
The Rollop, which is being distributed by 
Photo Utilities, Inc., is of the range-findei 
type, having a built-in Telemeter Range 
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CENTRAL CAMERA CO. 


The new Plaubel Rollop 

Finder automatically coupled to the lens. 
The regular S-exposure 120 roll of 2^/1 by 
314 film delivers 16 Rollop expo.sure5. The 
.shutter is the Rapid Compiir delayed action 
type. 

Measuring, when closed, 5 inche,s long, 
414 inches wide and 1% inches through, and 
weighing only 26Vs ounces, the Rollop is 
being welcomed by those who seek a camera 
that can be carried in the pocket for the 
chance shot that comes when one isn’t look- 
ing for it. Besides the range finder, other 
automatic features of the Rollop are the 
automatic film exposure counting dial with 
automatic film wind stop, and its basic con- 
struction as a dinp-bed, self-erecting-front 
folding camera. 

The Rollop is of all-metal construction, 
with covering of grained black leatlier and 
trimmings in nickel and steel. The back, 
witli spring pressure plate to keep film fiat, 
swings by an end hinge. An ever-ready ca.se 
is available. 

Leica’s Fourth Exhibit 

T he Fourth Annual Leica Exhibit, 
planned, as in previous years, to demon- 
strate advances achieved in photography 
through the medium of the Leica camera, 
is to Ite held in the fall of this year. While 
the date of the exhibit itself was not de- 
cided upon at the time of this writing, the 
closing date for the receipt of pictures was 
set for October 30. All users of the Leica 
camera are eligible to contribute as many 
pictures as they like. No entry fee is re- 
quired. 

The conditions are that pictures should 
hot be smaller than & by 10 inches and may 
be sent unmounted. If mounted, they should 


Amalepr Pklograpliers 

New Ways in Photocraphy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
jjhotographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as dear and concise a man- 
ner. $2.90. 

Infra-Red Photocraphy, by S. 0. 
Rawlings. A treatise on the use of pho- 
togiaphic plates and films sensitive to 
infra-red. Exposure and processing 
are fully covered; formulas are given 
for sensitizing. $1.65. 

The Fijndamkntaes op Photogra- 
phy, by C. E. K. Mee.s. Not only tells 
bow to take and finish pictures but 
gives a solid foundation of the princi- 
ples of photography. $1.10. 

Camera Lenses, by Arthur W. Lock- 
ett. Explains simply and clearly, yet 
with .scientific accuracy, all the under- 
lying principles of lenses. $1.10. 

Champlin on Fine Grain, by Harry 
Champlin. A complete band-book on 
the entire subject of fine grain, in- 
cluding formulas and how to com- 
pound and use them, fl.90. 

Practical Amateur Photography, 
hy William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $1.20. 

Elementary Photography, by Neb- 
lette, Brehm, and Priest. You can 
learn much of the fundamentals of 
photography from this little book 
even though you have little or no 
knowledge of physics and chemistry. 
$1.1S. 

Photographic Enlarging, by Frank- 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic hooks 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3.70. 

Pictorial Lighting, by William Mot- 
tensen. Complete control of lighting 
is an absolute “must” for successful 
photography. This book tells clearly 
how to obtain such control. |2.15. 


Prices Quoted Include Postage 

We Can Supply Any Photographic 
Book in Print 

Scientific American 

24 West 40th Street New York City 
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See-Sharp 

focusing device 

(Patent Pending) 

for 




For Use With Any Vertical Enlarger 

You see on the ground glass of the SEE- 
SHARP the same Image that is projected on 
the sensitized paper but the SEE-SHARP 
makes it appear far brighter and magnt^es ii. 

Set the SEE-SHARP on the sensitized paper 
on eniarger ease! . . . view the image from an 
easy working distance of about 24 inches . , . 
no bending over ... no squinting ... no ad- 
justing . . . both hands free. With this preci- 
sion instrument, you get the best definition 
your negatives can give. Very compact . . . 
keep it in your vest pocket when not in use. 

Price, complete, only ^2.00 
Postpaid or throvgh your dealer 

Sold on an unconditional money back 
guarantee 

Stamps of any country accepted 




Maker of the Orelup Negative Integrator 
116 Liberty Street New York, N. Y. 


one of the following sizes: for 8 by 10 prints 
the mount size should be 131/9 by 17 inches; 
for 11 by 14 prints, mounts 16 by 20 inches ; 
for 16 by 20 prints, mounts 22 by 28 inches. 
While theie are no restiictions as to subject 
mattei, the sponsors are particularly anxious 
to receive action shots and sequence series. 
They would like to have, wherever possible, 
complete data relative to lens, film, aperture, 
shutter speed, filter (if any used), and so on. 


Serious Foreshortening 

T he device of foreshortening is popular- 
ly used in pictures intended to he 
ludicrous, but tlieie is a serious side to it 
as welt. One possibility in this direction is 
illustrated in ‘"Central Park West.” The 
ininiatuie camera used was tilted up from 


/I 1 riff for uai'il Mlnosrntii's. Uiuui'ulur!i. SUili' 
I ilulea, Drawlns Soti, Cniiicias. HurveyltiK, 

ViaUlt Ifoiik'ul and Sflantiftc Instruments, Touls, 
Jlarlna lidulDmcnt. Art Oliiccta Highest priros paid rtav 
alilpmont received. Satisfaction guaiiintfed at slilpiiiciit 
piomritly rattimod 

ELMAN'S, 2300-SA Van Burca, Chicago, Illinois 





Take and make photographs in five minutes. 
Pictures can be developed indoors or out- 
doors (even in sunshine) in five minutes. No 
dark room or special equipment needed. It's 
a new sensation. Send for circular. 

PRICE (for a short time) ^3.95, 

plus postage. 

AMERICAN BUSINESS SERVICE CO. 

79 Madison Avenue New York, N. Y. 



Write 'SPEAK* Read 

ANOTHER LANGUAGE 

Give yourself the most precious gift 
of all— a NEW LANGUAGE-or 
endow a dear one with the ability 
to speak, read and understand 

mmCH • GERMAN 
ITAUAN » SPANISH 

or any of ihe 23 languages offered by 
the Linguaphone Institute. 

The quick, easy way to acquire native 
accent and perfect fluency at home 
under the greatest language masters. 
Linguaphone Courses are used by Amer- 
ica's foremost actors, singers, writers, 
teachers and thousands of the public. 

Send for FREE Booklet 


I 

i!jk 

I m 


"Central Park West” 

an angle close to the corner of the building. 
With an opening of F:5.6 a fair degree of 
depth, at least sufficient for the purpose, 
was obtained. The angle gives the impres- 
sion of space while at the same time sug- 
gesting the intimacy of home. Such un- 
usual viewpoints are often eiicounteied but 
it takes the camera and the studied angle 
to fix a picture of a sensation and a immd. 

Du Pont Film in Bulk 

H itherto obtainable only in 36-ex- 
posure containers, Du Pont Superior 
(35mm), Micropan and Infra-D films may 
now be had in bulk rolls 27f9 feet long, just 
the right amount for five 36-exposure load- 
ings. Darkroom loading is facilitated by the 
fact that a leader already trimmed is found 
at the end of each 36-exposure length. 


Making Your Hobby 
Pay 


F rom time to time we have mentioned 
in this department various new pic- 
ture markets. We cannot urge too strongly 
that the amateur attempt to tackle these 
markets and see if he can’t make them 
pay for a new camera or some of those ex- 
pensive gadgets, not to speak of just hum- 
drum necessities such as film and paper 
and chemicals. Good picture markets are 
the picture agencies who take your pictures 


Pargaingratn 

VOL. 27 niffESTMADISONSTRm, CHiCAC0. ILL~ll'u^ 

Bass Says; 

Here's a typical letter: "I am sending 
you my 'Whosit’ camera. It has a fine lens. 
Make me an offer on a trade. I want a 
Super Super Candid Camera.” 

We get dozens every day . . . and each 
camera correspondent knows by experience 
or reputation that he can safely send his 
prized possession to Bass foi an honest and 
FAST LIBERAL appraisal. We never heard 
of the phrase, "Let the Buyer Beware.” 




till lu'eatiics 24 V "fi niffl ; 
II \ -i (•111 : IVi v II i-m. , .111(1 
il \ (! (‘Ill , witli niii»l(*!. roii- 
ileiocr, niln fociH llltci, dk'- 
(lUim I'anstrurtlon. wltli SI nil 
Aiiiiatlgiiidt F.4..'i Iris iliu- 
]ilii.igiii $90. 

WltliDUt lens but tliieailed 

for Uoica Ions , $35. 




I’m'i'Inii iMiide; 12 r> .\- il 
I'll! nil 1211 Him. Sltnmii 
F'3 .' lens C'oiiipiir shut- 
ter, autwiiatie film tiiins- 
piirt .V true .'SlIUl v.tlue 



$67.50 


Kieieadv case . W SO 


BINOCULARS 

I.iglil Wright, lU'/j oz. 
Wiireeiiu pii'iiiis, ren- , 

trill (iieiis. I’unlllaiv ( 

iid]U,tuieiit. Cuiiiiik'te 
with leather east! $17.75 


BuinS,(,Jl 



Voigtlander 

Bergheil 





(I'i X tl eiil with 12 eiu 
Heliat P 4.5 lens, t'orapur H 
shutter Kussliin leather . , 
tionoiiiBter and rellerUng ttnilei 
Film luliiittei ami ffAQ cn 
•J hulders Pnru . ipfiky-OU 

Leailier carrying me . ,M 

I) \ 12 cm hlze $55 

t'lirnliig I'lHO . .$1,511 


WELTA WELTI 

in null, (’iiiiilld— (lie Pibt liodv, nre- 
rlaliiii built, wUb Carl Zeiss Tessai 
F:'2fi KitpUl Compiir shutt'er— tn 
1/31111 sec List $ti't 51), at 
liii,« , $43.50 

I With Xenar P 2 rrgulnr Ciim- 
tiar .sliiitter— to 1/3WI see. List 
$59.50, lit n.isa , $53.50 
With Xenar P’2 — Rapid Com- 
piii shutter, list $74.50, at 
$62,50 


Midget Marvel 

3(7 mni Panflid— praciaion 
Inillt, oiie-iiicee body . . 
foeusea to .7 ft. Viirio sliutCer 
— P.’J.O -innstlgiiiat 


With F:3.5 AnilsUgmiit In 
Oompur ahuttor—to l/SOll 

sec $32,fi5 

Etereatly case , , $4,75 


Write for New Bass Bargaingram 



Dept. AD, 179 W. Madison Street 
Chicago, 111, 
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magazines. If your pictures are good they 
can sell the same ones over and over again 
lo various publications, vfbereas you might 
not he able to sell them even to one with- 
out knowing the ropes. 

By studying the requirements of your 
local newspaper or the national magazines 
and submitting pictures now and then that 
you think seem to fit in, you will soon get 
the hang of the idea and with rejections will 
come wisdom, and sometimes a little note 
explaining the editor’s needs. 

Don't overlook picture contests. Not only 
do the prizes pay you real dollars, hut the 
mere fact that yon have come out on top in 
a competition with many others will bolster 
your self-confidence as well as giving you 
wide recognition. 

Another field is that of photographic 
magazines. They’re springing up every- 
where and they’re looking for copy and 
pictures. If you are doing some photo- 
I graphic work exceptionally well or can 
write about some dark-room oi picture- 
taking experience of yours that is unusual, 
I they’ll fairly eat it up and ask for more. 


place. The cnlatger light Is switched on aad 
a mirror reflects to a gioimd-gkss screen the 
image projected on the paper, The image 
on the See-Sharp screen is more brilliant 
than the image on the photogiaphic paper 
because the screen is more efficient as a 
viewing surface than the paper; the image 



Precision for the enlarger 







8U RKE & J AMES, irve., Z2i W.: Modtspn St., Chtcqgo. ill 


. . . easy with yo^r camera, color 
film, and a WIST ON 

Just load your still or movie camera with 
“color” film, make sure of your camera set- 
tings with a Weston, and shoot! You’ll get 
true color values; including even those deli' 
cate differences in shade which mean faithful 
color rendition. No practise shots necessary; 
for the Weston Exposure Meter gives you 
the correct camera settings every time . . . 
the most important element in taking good 
color pictures. Be sure to see the compact, 
inexpensive WESTON at your dealer’s, or 
return coupon for literature. 


Weston 


Weston Electrical Instrument Corporation 
634 FreUnghuyaen Ave., Newark, N. J. 

Send literature on WESTON Exposure Meter. 


Enlarging Focusing 
Device 

M any darkroom workers have had the 
experience, while working under the 
enlarger, of failing to get a sharp focus of 
the negative image on the easel. This may he 
due to density of the negative, the small 
, aperture of the enlarging lens used, too weak 
a light source or even eye fogginess during 
a long processing session. Whatever the 
cause, this difficulty of focusing sharply of- 
ten docs occur. From time to time someone 
has beneficently come forward with a de- 
vice to help the worker to overcome this 
problem. 

The latest sucli device is called the See- 
Sharp Focusing Device, being marketed by 
R, P. Cargille. In use the See-Sharp, which 
consists of a metal stand and base, ground 
glass, mirror and magnifier, as shown in the 
illustration, is placed on the sensitized paper 
after the enlarger filter has been swung into 


is viewed by iransmilled light along the op- 
tical axis of the projector rather than k 
reflected light from the paper, and the See- 
Sharp exerts a selective action which dis- 
criminates against extraneous light such as 
that of the darkroom safelight. Furthermore, 
this hiilliant image is magnified, thus great- 
ly increasing vi.sibility. The Sec-Sharp is 
only 2'/e inches high and is viewed from tire 
convenient working distanee of about 21 
inches. 

Windowless Window 
Effect 

T his apparent view thiough a window 
is not quite that, but the curious re- 
sult of combining two negatives and print- 
ing them as one. One negative was a flash 
shot of the store view shown and the other 
was of a layout of three lending library 
book wrappers which were photographed 
in regular copying fashion. They were ar- 


Srlfndid opnottiimtiee Prernre tn , 
Bpart time, Easy plan, Nc prevtotia I 
exiieneaoe seedea, commori schaot | 
PilHCRtifln auRiewnt. Send for freo 
boflUet, "ODPonHiiitiaa Fiiolcim- 1 
ptiv ’ particnUrA and TennirotitPiiU. i 
American School of Photography 1 
Dept. 2287 

3601 Michigan Ave. Chicago, ill< , 
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Developing Tanks 

of fine Bakelite construction. Noted for 
their ease of operation and their non- 
corrosive properties. No Apron. No 
Hooks. 




PERPLEX, equally suited for #127, 117, 
120, 828 and 35 mm (24 frames) film, is the 
most universal of all developing tanks. 

$8.50 

JUNOPLEX 

Small tank for #127 film only $6.75 

Modern Daylight Loading 
Developing Tanks 
Reliable and Safe m Operation 

SUPER-JUNOPLEX 
for #127 film only $12,50 

SIMPLEX 

for #120 film only 14 50 

SUPERKINO 

for 35 mm film only 20 53 

EXAX 

Floating Photo Thermometers 
Will fit any tank 

New — convenient — with patented features 
— these thermometers indicate by means of 
easily visible colored markings normal 
temperatuic, as well as upper and lower 
danger points 

Available with either Fahrenheit or 
Celsius degrees. 

No. la, with paper scale, $ .85 
No. Ib, with glass scale, 1 40 

Mimosa American Corporation 

485 Fifth Ave. New York, N. Y. 


LINHOF 

PRECISION 

CAMERAS 

T uii inevitable chuice of the discniui- 
naling photographer, the precision of 
the Linhof is equalled only by its versatil- 
ity. Compact and light, it constitutes a 
ciiiiiplete photographic studio when equip- 
ped with normal, wide-angle and telephoto 
lenses. Its flexibility is truly amar.mg, its 
many refinements including drop bed, 
tuple extension, mechanically controlled 
rising, falling and lateral mavemeiits, tilt- 
ing fiont, revolving back and detachable 
lens board. Made in S sizes. 

Model 34 — iVciu Ltnhof Ciimcnt 
possessing, in addition to above re- 
finements, a d-scay leveling hack 
and a rising bed. Available in 9 x 
12 cm. and larger. 

Literahirc on Request 



ranged on a flat surface, evenly lighted and 
shot head on. Had the exposure for the 
wrappers been Mlcr and the negative den- 
ser this transparency would have been 
greatly diminished. As it is, it gives the il- 
lusion of seeing the interior of the store 
through a window sign. 

Special Six-20 

E quipped with a Kodak Anastigmat 
F:d.5 lens and handsomely diessed up 
in bulled chromium and black lacquer, the 
Kodak Specials Six-16 and Six-20 are now 
available. The Specials lake llic popular 


Give lore 

LIFE 

to your Pictures! 



/] 


^ ^ nn rniiiirn 



Special 6-20 

214 by 3Vi or 21i by 414-incb pictures, 
are equipped with Kodamalic sliiilters hav- 
ing speeds of 1/10, 1/25, 1/50, 1/100, and 
l/200tb of a second and a built-in delayi'd- 
action relea-e that trips the shutter alien a 
10-second intcival. Included also are a new ! 
optical direct-view eye-level finder and a 
new body shutter lelcase as well as the 
regular trigger release. At a somewhat 
higlier price the Specials may also he had 
with a Compiir-Rapid shutter marked for 
1 second, 1/2, 1/5, 1/10, 1/25, ]/50, 1/100, 
1/200, and l/400lli of a second, as well as 
lime and bulb action. These also have a 
luiilt-in delayed-action timer. 

Steiner's Photofilm 


M odeling ins idea after the sccnaiio 
used in making a motion picture, 
Ralph Steinei, well-known New York City 
Contax cameraman, has intioduced what he 
believes to be a new phase for jaded cameia 
Ians to try their hands at. In a discussion of 
the idea, which he calls the Pliotofilm, in the 
July, 1937, issue of Zeiss Magazine, lie de- 
clares; “There are still loo many who spend 
a great amount of time taking the same old 
subjects in the same old way.” 

He defines the Pholofilm as “a unified 
series carrying out an idea, feeling, or plot.” 

“Not just a number of random photo- 
graphs of the same subject,” he continues, 
“it is a progression of consecutive .shots, 
each photographed on the basis of a planned 
.scenario, and each made to fit into a definite 
place in the whole series, bearing a logical 
and visual relationship to the one before and 
following it. It is like a motion picture, ex- 
cept that each photograph takes the place 
of a scene, and there is naturally no motion. 
Due to the element of continuity the Pholo- 
film arrests and holds the attention. Effort- 


If you wuiiM eniluvv yuiir fiivoiite pictures with 
new life and beauty — enlarge them with the Guafles 
Enlarg-orPriiiter A.s an enlaiger, a contact pniitei 
and a retouchiiiK desk all in one, it is one of the 
mnst useful pliotogiapliic units evei developed — 
almost a complete daikioom in itself Small and 
compact— ideal wlieie space is limilcd. Joidan’s 
$.i.50 bonk "Photosiapbic Enlaigiiifr" is free witli 
cveiy Enlai g-oi -Printer. See ynnr dealci. 

ns 1“ if I f"'' eui' fiiiiflfi 

K If I" s' ’ catalDRanil fnlilei im "I'lwto- 

I laisEaa firaiiliK! Kiiliii kiiik" bonk 
r.iUe coupon on penny, post if yon iihli. 

Fnlmer Oi.iflcv ('mpiiution. Dipt 
llwliDStpv, N. Y . TT S 


FOLMER GRAFLEX CORPORATION 
DEPT, S.V-13. IIOC'IIKSTKU, N Y,, U S.A. 
Tlffisc send me iniir tier rii-afliw ciil.ilnrt nml 
folilei on "PliiJlii'iMpliii' riil.iepniH” bunk 

K\Mr_ . , 


ERAFLEX 

PRIZE-WINNING CAMERAS 




pr 

MOVIE MAKER 


$2-6® 

kLEVTIlER CASE 
1 50«>, 


NATURAL 

SIZE 


INSTANT 

ONE-HANDED^g^ 

EVER.READY 


INSTOCINE 

(Tmn brother to the lustoscopc) 

Cine Exposure Meter 

FOR MONOTONE OR COLOR 

/Void availahle at your dealer’s or from 

Photo Utilities, Inc. 
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"File it and Find it” 

The question is often asked, "What 
shall I do with my business popers? 

"I don't want to throw them away 
as I need them for reference. 

"Yet In their present state they are 
obout as big a nuisance as a pile 
of newspapers." 


Many have chosen the Common 
Sense Binder for this purpose. 



Your sheets can be bound neatly and 
compactly in handy book form in the 
Common Sense Binder (and if so desired 
sheets can be taken out again). A single 
sheet can be bound as well as any number 
up to 500 sheets. 

Binder is light in weight and never 
thicker than the bulk of sheets inserted, 
economical in storage space, no outside 
metal parts. 

Insertion of sheets takes only a few 
seconds. 

Binder to hold sheets size 1 1" x S'/z" sent 
postpaid in United States for $1.00. 
Money refunded if not satisfied. 


We cirry 50 stock sixes to bind sheets from 
pocket she to newspaper she 

ASA L SHIPMAN’S SONS 

Estabushed 1837 

100 Chambers St. New York, N. Y. 


THE SCIENTIFIC AMERICAN 
DIGEST 

{('.on tinned from page 231) 


neeis and the National Warm-air Heating 
and Air Conditioning Association. 

This research was undertaken to deter- 
mine the economics of residence cooling 
and to provide facts to show how homes 
could be cooled and air conditioned in sum- 
mer at the most economical cost consistent 
with reasonable comfort to the occupants. 
It was intended to establish a basis for large- 
scale cooling of homes and to chart a coiir.se 
which the air-conditioning industry miglit 
be able to follow in broadening its market 
for year ’round air conditioning of resi- 
dences. 

Several different systems of cooling were 
tried out urrder actual operating condition.s, 
including use of an ice-melting plant and 
mechanical refrigeration. The mechanical 
system proved least expensive to operate. 
When such systems were supplemented by 
the circulation of cool air from out of 
doors during the night, the investigators 
found that the cooling cost could be re- 
duced by 23.4 percent, indicating an oper- 
ating cost for a lour months’ season of 
.$60.v37 for a compressor-type system. With- 
out the use of night air cooling, operating 
cost ranged from f2, 54.89 for the ice plant 
lo $78.65 for the electric compressor system. 

The investigators emphasized llial tiieii 
data applied to conditions in Urhaua, ami 
were based on local costs for water, <‘lee- 
tricity, and ice. In their simimary of coii- 
clusiotts, Irowever, the investigators declared 
that a “mechanical refrigeralimr unit ca- 
pable of producing 2(4 torts of refrigeration 
is sufficient to maintain conditions ol com- 
fort in two stories of a residence similar to 
the Research Residence when outdoor lein- 
perafiires do not exceed 103 degrees Faliren- 
lieit."’ 

Among other findings stressed in then- 
report were that an indoor temperature of 
80 degrees, Fahrenheit, with relative hiimid- 
ily below 55 percent “is satisfactory in the 
living quarters of a residence,” hut that for 
complete comfort in sleeping quarters “a 
somewhat lower temperature is desirable.” 
Tile circulation of air from outdoors at niglit 
not only has considerable merit in reduc- 


ing llie .seasonal cooling load that would 
iilliciwisp lie iiaiuhed, Imt “may make use 
o] artificial cooling iinncccsHaiy for a con. 
sideiaijie pm lion of tlic summei seasem” 
(lie repoil declared. 

Tile tests also showed lliat the operatin'' 
cost of the mechanical lefngcvating system 
when muler cuiitinuous load, was 12.93 
cents pel hour, equivalent lo 5.38 cents pa 
ton of refrigeration delivered. Compared 
with this, the cost per ton of lefrigeialion 
debveied by the plant using ice as the cool, 
ing modiiim was 17.6 cents. During tlir 
period of tests, outdoor temperatmes raiigfil 
from a rainimiini of 84.5 degiees to a man- 
mum of 102.8 degiees. 

The re.searclieis actually lived in the 
liuiise to lest per.sotmlly their comfort re- 
actions and to lake the continuous leadings 
that weie necessaiy, but tlicy did no cnok- 
mg.~Jh ewster S. Beach. 


A Pusher in Production 

I N these columns we have reported on 
the development of the modern private 
airplane of which a pusher engine and a 
fuselage iiose-wlieel are the distinctive fea- 
tiire.s. The suecesshil survival of these tie- 
.signs is tlie flaminond Y, now known as 
the Slearman-Hainmond Model Y 125-M 
and in actual produclicm (as one of our 
pliotograplis .shows) in Culifornia, 

A .study of this pliolograph and the oat- 
line (Irawing.s sliows limv far llie design has 






Interior of tire plant where Stearman .H i.mn ,nnH 


Model Y 125-M 


w 
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piogressed, since its mceplion, in aero- 
dynamic cleanness and efficiency while re- 
taining the two essential features mentioned 
previously. The pushei arrangement gives 
perfect vision, particularly since the cabin 
is located forward of the wing, and it is 
no harder to entei the cabin than to step 
into an automobile. The three-wheel landing 
gear with the front wheel steerable has now 
definitely proved its value (as shown by 
its use on the huge Douglas tiansport, the 
DC-4) in providing stability on the ground, 
permitting landings in a wide range of atti- 
tudes, and allowing the brakes to be 
slammed on as hard as the pilot pleases 
without nosing over. The hydraulic struts 
of the Hammond landing gear now have 
a travel of 18 inches. As a result, the plane 
can land safely with a shock equivalent to 
a 6-foot drop. (We can imagine what would 
happen to an automobile if dropped through 
the same height!) Friends coming back 
from the West Coast tell us that the in- 
terior arrangements of the cabin are sur- 
prisingly like those of a lu.vurioiis auto- 
mobile. 

We have always considered the Hammond 
Y very promising and deplored solely its 
lack of speed. With the Menasco 4-cylindei, 
in-line, air-cooled engine of 125 horsepower, 
the maximum speed is now 120 miles per 
hour, which removes criticism on this score. 
W'e may expect a good many of these ships 
to be owned and flown privately.—.!. K. 

Solving the Mystery 
OF Aircraft Static 

H , M. IdUCKE, Siiperintendent of Coin- 
municatioms Lahmatory of United 
Air Lines, is a young man, as are most of the 
men building up air transport today, hut he 
has done more to solve the mysteries of 
aircraft static than perhaps anyone else in 
the United Stales. His recent paper pre- 
sented before the American Association for 
the Advancement of Science is a remarkable 
record of bold experiment and close reason- 
ing. 

Two types of static interference are nor- 
mally experienced in aircraft radio recep- 
tion. The first type consists of short, inter- 
mittent crashes which result from lightning 
flashes. The second type is classified as 
“snow static” although it is experienced 
when flying at viore than ]00 miles an hoar 






The metal shielded nose antenna 
that has proved to be satisfactory 


linmigh clouds or airy atmosphere contain- 
ing icc crystals, raiir, hail, sirow, or dust 
particles. Snow static results from corona 
discharges on the plane itself and is recog- 
nized by a combination of noises like the 
frying of bacon, intermittent or regular 
crackling, and a peculiar musical “crying” 
which runs up and down the audible musi- 
cal scale. 

Snow static was first recognized as such 
in 1929 when radio equipment was first in- 
stalled on transport airplanes. The first 
hypothesis was that the noise was due to the 
impinging ol charged moisture particles on 
the metal antenna. But rubber or wood cov- 
ered antennas did not cure the trouble, in- 
dicating this hypothesis to he in error. 
With Mr. Hucke as the guiding spirit, 
United Air Lines determined on a serious 
and thorungli investigation, equipping a 10- 
passenger, twin-engined Boeing as a veri- 
table flying electric laboratory, with a skill- 
ed, well rounded personnel. 

The antenna masts, rrvet heads, cotter 
keys on aileron hinges and tail wheels, the 
anlennas themselves, and any sharp points 
oil the plane are the focal points of corona 
discharges and consequently the source of 
snow static radio interference while in flight. 
Unless the discharge from these points is 
quieted, snow static cannot be eliminated. 
Covering them with an insulator, reducing 
their sharpness, or covering them with a 
well-rounded corona shield will only serve 
to build up a still higher potential until a 
corona stait.s at some other point. 

There are two solutions open; To reduce 
the ability ol the plane to gather charges; 
and to admit that the plane cannot be pre- 
vented from gathering charges and work out 
a means for discharging it which will not 
cause radio interference. 

With the complexity of factors and variety 
of phenomena involved, Mr. Hucke con- 
cluded that the first solution was hardly 
jjjJjjj^i^eal^^f^racticability^herelore 



“QUICK-STOP” 



a New <.\ 
Model 


M ore packages per hour . . . 

more packages from hulk . . . 
speed with accuracy. This long-felt 
need is ideally met by this new 
“QUICK-STOP” Exact Weight Scale. 

This new model completely changes 
all standards by which modern high 
speed over and underweight scales 
are to be judged, with these outstand- 
ing features. (1) Short platter fall 
which multiplies operating speed, and 
this feature materially reduces scale 
depreciation. (2) Compactness— less 
space on the bench. (3) Uninterrupt- 
ed straight line production across the 
scale. (4) Heavier construction for 
added ruggedness. 

Write for complete industrial weigh- 
ing equipment catalog ... in a range 
from 1/500 oz. to 500 lbs, 

THE 

EXACT WEIGHT 
SCALE CO. 

3200 W. Sth Ave., 

Columbus, Ohio 

" * * 
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S" That the Suti moves 

north as men travel 
By ‘f/i I'li' south, until finally it 

shines continuously 

\ For 1,500 years men 
langlie4atthe'‘gullibil- 
^ ity " of the ancients, until, 

by sailing past the Equator, 
^ Europeans of the Middle Ages 
DISCOVERED what the Egyptians KNEW thousands of 
years before. 

Suppressed Knowledge of Ancienl Sages 

—lost to the world for 3,000 years, but preserved by the FEW 
who could appreciate and use it — is available to you, through 
association with the Rosicrucians. Their unique and success- 
ful methods of mastering life's problems and developing 
Personal Power are even more effective today. Try their fot- 
mulas on your own personal and practical problems. 

Successful? — Happy? 

Have you tealiied the highest possibilities of which you ate 
capable? Are you going through life with your greatest .assets 
— sodal, business, intellectual— locked in a chest, without 
looking for the key? 

Send for a free Copy of “The Secret Heritage." It may 
open up a new world of personal satisfaction and pracdcal 
achievement; it might have a snirt/ing effect upon your own 
future. It is sent free to the serious. Address Scribe A.I.A. 

ROSICRUCIANS 

AMORC 

San Jose California 

(Not 0 rellgioui orgniiijalioiiJ 


ffew tUuitratpd C'lit.ilne deaenb- 
me ^llindttdH id Btuil,b ^.vmiiE sewn id diffi-rtiit 

PcPUnr WuchiBlee Press. Dupt.ft-a.aOB 6. Ontario St„ CHc»e<i 


Plot is what counts 
in Modern Writing 

Plot Genie will furnish salable ideas 

This remarkable iuveiUiun will evolre an 
imllmlted number of complefe plofs. It will 
take any idea, locale, or diaracter and pro- 
tide an outline or plot tliat is diffei'eiit— the 
type of stoi7 editors ate buying. This is why 
PLOT GENIE is in eoustant use by piofes- 
sioual wiitei's, men auil wonien whose stories 
may be found on any newsstand 

\VrUe toiiiiy fur Cin'ular 007. guiiis 
full pdctiiuldi'N rrt'e on request. 

THE PLOT GENIE 

1542 No. Western Ave. Hollyvood^ Calif. 


WANTED, 


^ ^BMAHUFACTUM, 

One of our elieiits is loohing for practical PAPER novelty 
I Ueas, or similar items to manufacture and sell . . . A well 
established reliable manufacturer witH a plant that has 
complete facilitlesformanulaeture— and a sales organiza- 
tion ... Will offer you a reasonable proposaion on any idea 
accepted. Send complete details with your first letter. 

H. r. flRETH, INT. Irfw'rtisfii.a CmimH 


While a complete solution of the difficulty 
has not been reached, some wonderful steps 
forward have been made, which may he sum- 
marized as follows: 

It has been learned that snow-static intei ■ 
ference is considerably worse at the rear of 
the plane than at the front. It is only undei 
extreme conditions that static is equally 
distributed in all directions. Hence the use 
of nose antennas. 

A wire antenna of the trailing type is the 
worst possible antenna to employ since it 
introduces interference and noise in the 
most effective manner. 

While the theory that charged snow nr 
rain particles striking the antenna produce 
static interference is totally discredited, 
there are definite advantages in using a 
circular loop antenna and shielding it com- 
pletely with metal. While the true caii.se of 
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Top: Noise field (dotted lines) 
when static is discharged by a single 
wire and resistor. Lower: The field 
is pushed to the rear when a longer 
wire and two resistors are employed 

this advantage is not yet understood, the fact 
remains that there is an advantage. Accord- 
ingly, circular antennas with metallic shield- 
ing should be used. 

Finally, Mr. Hiicke has pointed ihe way 
to a fundamental remedy, which, while not 
yet in commercial form, seems to he very 
promising. The plan consists of reducing all 
sharp points on the plane, rounding oH all 
rough edges on antenna slrucliues, and. 
finally, causing an artificial voltage dis- 
charge through a trailing wire. When a wire 
of fine gage was mounted at the extreme 
edge of the plane, it gave an appreciable 
discharge but also produced a decided noise 
pattern or field all around the plane. When 
the conventional trailing wire was made 
longer and was placed in series with resis- 
tors, the noise field was diminished in in- 
tensity and llurown back clear of the air- 
plane. With this arrangement a 1 milliam- 
I pere discharge at 50 feet could be obtained 
with 100,000 volts without disturbance in the 
radio using the regular antenna. On the 
other hand, a 25 microampere discharge 
without suppressors from a point two feet 
from the plane prevented radio reception 
almost completely. These tests were made on 
the ground but flight tests have verified 
them. 

A single trailing wire, properly disposed. 


means of discharging the .static charge of 
a plane without interfering with radio lecep. 
tion. 

Out readeis will giasp immediately the 
full possibilities of this idea and wish Mt, 
Hiicke and United Air Lines full success in 
further experimeiilalion. — A. K. 

Ridiculously Low Bids 

¥ ELL infoimed authorities tell us that 
it is worth about 30 cents a mile to 
carry a 300-poimd load of mail by air. What 
then is the explanation of the ridiculouslj 
low bids recently submitted Ity tlie airlines 
lo the Post Office Department on the Wash 
ingUm to Biiflalo loiitc? The lowest bid— 
liiat of Pennsyivania-Ceutral Air Lines of 
Pitt.shiirgh— was at I lie late of .00008 of a 
cent a mile for carrying 300 pounds of mail 
at high speed! To all inlents and purposes 
Pcnnsylvaiiia-Ceiitial wa.s offering to carry 
the mail foi nothing. The next lowest bidder 
—•Transcontinental and Western Air— asked 
for 0.1 of a cent per mile, which again is 
so low as to mean giaUiilous service. 

One explanation of this ridiculously low 
bidding lies in tlie fact that an airline fran- 
chise today can Ite had only tluoiigh an air- 
mail contracT. Therefore operators resign 
lliemsclves lo eaiiying the mails for noth- 
ing so that tliey may secure llie only sort 
of limited route ceitilicale it is possible to 
obtain under the law. 

Another explunutiim is llial the operators 
icalize lliut no fair irealment is lo be ex- 
peeled from the Post Ollico Dcparlraenl auy- 
how, Imt tluit it they oiiee oltLain the con- 
iiacl, foitlicoming legi.siatiou may transfer 
ihe control of rales lo tlie LC.C. fiom whom 
fairer trcalineul may lie expected. 

Still another giiB.ss is tliat the operators, 
long unfairly treated, aie simply making a 
desperate gesture of defiance.— H. K, 

Catapults for Trans- 
port Airplanes 

T here are rumors in well-informed quar- 
ters that somewhere in Indiana experi- 
ments in airplane landing and take-off ate 
being undertaken with a moving track of 
tire “caterpillar” or escalator variety. The 
entire track can lx; swung lo face into the 
wind, and the airplane will land against the 
moving licit or will take off with its aid. 
Many aiuhonties arc also of the opinion 
that sooner or later catapults for both com- 
mercial land and seaplanes will be em- 
ployed. The National Advisory Committee 
for Aeronautics is often content to follow 
the art and investigate aftet the inventor 
and the aviation industry have led the way. 
In the question of catapults, however, Lang- 
ley Field is taking the lead, at least in cogi- 
tation and in presenting .some striking calcu- 
lations regarding their use. 

The tendency for many years in air trans- 
port design has been to increase the loading 
per square foot of wing area. In the near 
future, we may expect wing loadings of 35 
pounds per square foot, and a power loading 
of 10 pounds per horsepower. 

With such a wing loading, the take-off 
run will be 4000 feet, which is excessive even 
for the largest airport. With the use of the 
controllable pitch propeller and flaps, the 
take-off distance may be reduced to 1800 
leet, which is still too high. 

Therefore. 
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A plane on floats that may be interchanged with conventional wheels 


acceleration only half that of gravity, hO that 
passengers would not be at all clLsUirbed. 
With this acceleration the take-off run would 
be reduced to 1150 feet, and the loading ol 
35 pounds per squaie foot of wing area 
would become entirely practicable. 

The catapult would be located in the cen- 
ter of the airport in a pit below its surface, 
and mounted on a turntable so as to permit 
operation in any direction and to take ad- 
vantage of the wind in get-away. For a ma- 
chine the size of the foui -engined DC-4, 
weighing 60,000 pounds, a catapult power 
unit of 3250 horsepower would be needed. 
Such a power unit would be expensive to 
install and expensive to operate. However, 
eneigy might be stored in a flywheel so as 
to secure the necessary accelerating thrust 
with a mol or of lelatively small size. — A. K. 


TRACTIVE EFFORT 

'T'HE average tractive effort of 
steam locomotives has increased 
35 percent since 1920, but fuel 
consumption in freight service per 
1000 gross ton-miles decreased 31 
percent in the same period. In pas- 
senger service, fuel consumption 
per car-mile decreased 19 percent. 


A New Argument for 
Airships 


B efore the House Columillee on Naval 
Affairs, Admiral W. 1). Leahy said llial 
the Navy had found airships “wanting,” and 
advised against their fiiitlier consUuciion. 
Admiral Leahy’s views piobahly represent 
those of the Navy as a whole. But the Bureau 
of Aeronautics, represented hy Admiial A. 
B. Cook, its chief, and by Commander 
Charles E. Rosendahl, put up an excellent 
fight before the Committee and piesented an 
entirely novel argument in favor of building 
a larger airship than any essayed to date. 

Wlieii tile Akron and the Macon were 
built, they were intended for scout duly. 
The big seaplane patrols have now grown 
in size, range, and speed to such an extent 
that in a very few years they will outclass 
the airship. Then why more airships? 

One answer is that there are on the draw- 
ing boards designs of an airship of 10,000,- 
000 cubic feet capacity which would carry 
aloft nine bombing planes of about 10,000 
pounds each. The airship would then be 
classed as an aircraft carrier. It would cruise 
at 60 or 70 miles an hour, or more than 
twice the speed of the surface carrier, and 
have a comparable range of 15,000 miles. 




llie planes at altitude, thus saving valuable 
time and fuel. Launched in the air, aiicraft 
could be more heavily loaded and have a 
higher speed than when launched from the 
deck of the present aircraft carrier. True, 
the airship plane earner would be viilnei- 
able, but so is the surface carrier of today. 

Certainly this is an argument woilhy of 
consideration. — A. K. 

Putting Planes on 
Floats 

A n association of private owners— ama- 
.teur and professional pilots— with of- 
fices in New York City lias just been formed 
to popularize water flying. Our cities and 
the Air Commerce Bureau are combining 
efforts in erecting municipal seaplane ramps 
on lake and river fronts. A privately owned 
large flying boat has made a transcontinental 
trip in a little over 17 houns. Yet aiiothei 
sign of the rising popularity of water flying 
is the rate at which all popular makes of 
land cabin planes are being equipped with 
seaplane floats, readily interchangeable with 
the ordinary landing gear. The accompany- 
ing photograph shows one of these well- 
known machines, the Cessna C-37, equipped 
with Edo floats, passing its A.T.C. Depart- 
ment of Commerce tests. It used to be 
thought that to equip cabin planes with floats 
would be a serious handicap to efficient 
opeiation in general, and the attainment 
of high speed in particular. The test figures 
contradict this view. The Cessna, powered 
with only a 145 horsepower Warner and 
cairying four occupants, has a cruising speed 
of 130 miles per hour, and a top ol 140 
miles. Take-off from glassy water is accom- 
plished in 30 seconds. Gross weight is 2500 
pounds; weight empty, 1595 pounds.— H. K. 


Koroseal Paper 

T he most recent use developed for 
Koroseal, a synthetic elastic developed 
hy the laboratories of The B. F. Goodrich 
Company, is its application to paper. This 
paper consists of a thin coating of pure 
Koroseal applied with strong adhesion to 
one side of a high-grade 40-pouiid kraft 
paper. It is suitable for any service where 
a water-proof, oil-proof, grease-proof, air- 
tight, or sanitary paper is required. 

Because Koroseal is odorless, non-toxic, 
and non-tainting, tiffs paper can be used 
in contact with foodstuffs, medicines, and 
other chemicals without fear of contamina- 
tion. The Koroseal coaling will flex as long 
as the paper does and will not crack. Addi- 
tion of this tough film increases the tear 
of the naper. Koroseal is less 
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One of America’s beat-known makers 
of electrical appliances for the home 
is looking for a new product to manu- 
facture and sell — preferably one in 
the same field. 

This product might he an electric 
coffee-maker, a mixer-healer, a 
vacuum cleaner, a dishwasher. It 
should be one designed to meet a 
need already recognized hy home- 
owners. 

It may he a product that is now 
being made, but handicapped hy 
lack of capital or manufacturing or 
sales experience. It may still he in 
the hlue-print stage. Bnt it should 
be covered by patent or patent ap- 
plication. 

A complete description of the 
product, accompanied hy blue prints, 
should be furnished. No models 
should he sent. All submissions will 
he treated confidentially and with 
the utmost discretion. 

For the right product, this inquiry 
may open the way to national dis- 
tribution and sales under the spon- 
sorship of a firm of established 
reputation and recognized financial 
ability, with a Dun & Bradstreet rat- 
ing of over $1,000,000, A1 credit. 
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YOU CAN'T MEASURE 

WITHOUT A RULE; YOU CANT 
make a right angle without a tool of some 
sort. The BEE-LINE INDICATOR lays 
off a right angle anywhere, any sme, with 
a cord. A Ing brother to your steel square. 
Get the dupe on this latest device for the 
Contractor, Erector, Engineer, 
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attached, is not affected by sunlight, and 
will not oxidize. 

Koroseal paper is recommended for pack- 
aging foodstuffs, chemicals, medicinals, 
oils, and so on, and can be used for mak- 
ing gaskets, sliields, and flower pots or as 
a covering for heat insulation to exclude 
moisture. It has an over-all thickness of 
,006 to .0065 of an inch and in 40-inch width 
weighs .308 pounds per linear yard. 

Sheets in Five Groups 

B ecause they do not know there aic 
five distinct classes of cotton sheets on 
the maiket — all intended for different uses 
— most women are unable properly to com- 
pare prices and qualities. The Bureau of 
Home Economics recently analyzed 39 fair- 
ly representative sheets and grouped them 
as: Heavyweight muslin, mediumw eight 
muslin, lightweight muslin, fine count, some- 
times called “utility percale,” and percale. 

A percale sheet is a different material 
from the printed dress fabric called percale. 
It is the aristocrat of sheetings, the finest, 
smoothest, most beautiful, and usually most 
expensive. Percale sheets are light in weight, 
but are made of closely woven fine-combed 
yarns with a combined thread count of over 
200 to the inch. They contain practically no 
sizing and wear well if used with reasonable 
care. 

Heavyweight muslin sheets are ehielly 
used where they have extra hard wear as in 
institutions. The average homemaker wants 
a medlumweight muslin sheet. Those with a 
finished thread count ranging from 70 to 
80 in the warp and from 61 to 70 in the 
filling are satisfactory for ordinary use. 

In general, lightweight muslin sheets witli 
a low thread count are coarse and sleazy 
when the sizing has washed out. They 
wrinkle under the sleeper, and are neither 
comfortable nor durable. Often they shrink 
iindidy. On the other hand, very heavy 
sheets are cumbersome to handle and 
launder at home. If they go to a laundry to 
be washed by the pound they add lo the 
bills. 

In buying it is clearly impossible to com- 
pare a muslin sheet witli a percale sheet 
on either a price or quality basis. Ruth 
O’Brien, in charge of the Bureau’s textile 
research, believes it would be helpful to 
customers if manufacturers would establish 
minimum specifications for each of the five 
classes of sheets and put the classes on tlie 
labels. To be ideal, a label on a sheet should 
give thread count, breaking or tensile 
strength, weight, amount of sizing, length 
and width, and tell whether it is a first or 
j a second. 

Colloidal Carbon — 

Acid or Base 

C olloidal carbon, the extremely fine 
carbon, used in paints, inks, and for re- 
inforcing rubber, may have the character 
of an acid or a base depending upon the 
method of its preparation. William B. Wie- 
gand, of the Columbian Carbon Company, 
has found that colloidal carbons formed in 
highly reducing atmospheres (absence of 
oxygen) tend to be basic in character, 
while those formed in flames tend to he 
more acid. The reason for this is to be 
found in the amount of oxygen or its com- 
pounds adsorbed on the very minute parti- 


ihe acid or basic character, known as pH 
value, of the carbon but it is also related 
to its behavior in inks, paints, lacquers, 
and rubber compounds. Thus carbon, long 
considered a completely neiilral element, 
lias been shown to have decided basic or 
acid properties when divided into fine 
enough particles.— Z). H. K. 


BUTTER FAT 

ACCORDING to a survey in the 
Journal of the Agricultural 
Association of China, the butter fat 
standard of milk of Hangchow, 
China is 5.823 percent. The Ameri- 
can Standard is 3.25 percent. 


Quick New Pregnancy 
Test 

A new, quick, and inexpensive test to 
determine whether a woman is going to 
become a mother is reported by Dis. .John 
Hiiberman, Howard H. Israeloff and Ben- 
jamin Hymowitz of Newark, New .jersey. 
The test is made by injecting under the skin 
of the forearm one of the luumoiies present 
in the body of an expeclaiU mother. If the 
skin becomes led and inflamed, the lest is 
negative and tlie woman is not about to be- 
come a mollior. [f ihere is no imiclinn, the 
te.sL is considered positive evidenen iliat llip 
woman is bt'ariiig a ehild. 

The lest was originally devised by Drs. 
G, C. Gillillen and W. K. Gregg of Dayton, 
Ohio. The Newark pliysicians found it 90 
percent accnrale in tests of 200 expectant 
raotliers and 95 percent accurate in 150 
women known not to be expecting children. 
—Science Service. 

Two Rules of Science 

“TTEARSAY statements concerning 
Xj. events the causes of which were not 
ascertained, especially when made by credu- 
lous people with a mystical bent, though 
not necessarily devoid of truth, are always 
suspect. Science has carried all before it 
in virtue of two golden rules, the one, ‘take 
no man’s word for it,’ the other to ‘be 
economical in accordance with the Law of 
Parsimony that causes are not to be multi- 
plied beyond mental necessity.’ 

M. Beadnell, in Nature. 

U. S. Oak Forests Have 
Great Potential Value 

U pland oak forests of the United 
Stales are capable of heavier timber 
yield.s and are so strategically located with 
reference lo centers of wood-using indu.s- 
tries that farmers and other timberiand 
owners should find it profitable to take bet- 
ter care of their stands, according to a re- 
cent study by the Forest Service, United 
States Department of Agriculture. 

Comprising about 100 million acres or 
one fifth the commercial timber area in 
the United Slates, the upland oak region is 
mostly privately owned land lying largely 
in the upper Mississippi Valley and the 
central Appalachians. Existing stands in the 
upland oak region amount to about 43 bib 
lion cubic feet, or one third the total of all 
hardwood standing in the United States 
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ihe niprchantable sterns on an average site 
is 47 I'libic feet per acre, according lo the 
study made by G. Luther Scbnur, associate 
silviculturist of the Allegheny Forest £x- 
perirnenl Station — and although oaks do 
not grow as last as many softwoods, stands 
50 years old are apt to maintain very nearly 
their maximum growth until they are 100 
years old. This long-term productivity is 
much in favor of the maintenance of hard- 
wood stands, Mr. Sclinur says. 

Practically all the oak stands have been 
cut-over one to three times in a century, 
and only one third of a million acres of 
virgin stands remain. Cunmisly, the best 
stands of today are often found on chai- 
coal areas, near the blast furnaces of many 
decades ago. The second-growth on these 
lands is now nearing its maximum produc- 
tion capacity. Mr. Schniir believes that most 
of the uplands, properly stocked and pro- 
tected from forest fires, can be made to 
yield as well or perhaps better than these 
old charcoal areas. 

Many of the oak forests have a large per- 
centage of seedlings, which are superior to 
the sprouts in the long run. Five leading 
species of oak — white, black, scarlet, chest- 
nut, and red oaks — constitute about 83 per- 
cent of all the stands. In the East, the 
upland forests have suffeied severely from 
the loss of chestnut, often as.sociated with 
oak. It is believed that the loss of fast- 
growing chestnut, almust wiped out liy a 
blight, has lowered the piudiiclivity as well 
us tlie piesenl limhei viilimie of many 
eastern foresi-,. 


Aluminum wire so fine that 

10,000 pieces laid side by side 
would measure only one inch in 
width is now being made for string 
galvanometers. A pound of this 
wire would cost you something over 
150 million dollars although you 
can buy several pounds of pig 
aluminum for one dollar. 


The New Insulin In- 
sanity Treatment 

M ore than 1000 mentally sick patients 
have been restored to health and san- 
ity by treatment with insulin, diabetic rem- 
edy, according to Drs, Joseph Words and 
Karl M. Bowman of Bellevue Hospital, New 
Yoik. 

The treatment consists, essentially, of 
giving the mental patient enough insulin 
to produce shock. This is a much larger dose 
than is given to control diabetes, of course. 
The treatment was originated by a young 
Austrian physician, Dr. Manfred Sakel, in 
1930. Since then, Dr. Words said, it has 
been used in 50 hospitals and universities 
throughout the world from Korea to Ice- 
land and from Edinburgh to Galveston. The 
results are “substantially positive and con- 
firmatory.” Dr. Sakel claims that nearly 
three fourths of the patients who have been 
ill less than six months recover completely, 
while good results are obtained with slightly 
less than half of those who have been ill 
several years. 

The particular disease for which insulin 


ment may give the clue on farther study. 
Results from thi.s treatment already sliow 
that the cause is probably organic; that is, 
it seems to be a defect in brain stnictme 
or chemistry, and not mental or psychologic, 
as some psychiatrists have held. 

The treatment of this disease, also called 
dementia praecox, by insulin shock, pro- 
duces improvement that outruns anything 
produced by any other kind of treatment, 
in the opinion of Drs. Roy G. Hoskins and 
D. Ewen Cameron, Worcester, Massachu- 
setts, State Hospital. These two physicians 
were the first to take up the insulin shock 
treatment of schiitophrenia in the United 
States. They and the Bellevue doctors both 
reported their results, discussed various 
points in technique, and warned that the 
treatment must be given only in a well- 
equipped hospital under the supervision of 
a trained psychiatrist ready to meet tlie 
dangerous emergencies which may arise. 
Chief of these is the possibility of the pa- 
tient succumbing to the shock unless proper 
restorative measures are at once instituted. 

— Science Service. 


Soaping Oil Wells 

B y pumping a strong solution of snap 
down an oil well the leakage of water 
into it through porous sand is prevented, ac- 
cording to a newly patented prooe.ss. The 
effectiveness of soap for this purpose de- 
pends on the fact that the water nmmally 
leaking into a well is hard and forms a 
sticky precipitate with the soap. This pre- 
cipitate plugs up the tiny openings iliroiigli 
which water gets in. Since oil does not re- 
act with the .soap .solution the seepage of 
oil is not disturbed. By lluis preventing tlie 
leakage of water into producing wells the 
cost of pumping is lediieed and the yield of 
oil increased. — D. H. K. 


There are Vacuums, 

AND Vacuums 

B eyond the extremes of the earth’s 
atraospheie is an almost perfect 
vacuum, fn between the stars, which occupy 
only about one billion-billion-billionlh part 
of space, we find a few meteors, some cosmic 
dust, and a small number of atoms. The 
investigation and analysis of this rarefied 
inler-stellar gas is obviously not a simple 
matter. Imagine, if you can, a tube one foot 
in diameter and 50 million million miles in 
length. Such a tube would extend approxi- 
mately from the earth to Sirius, a distance 
of about nine light-years. According to 
actual measurement, the density of inter- 
stellar gas is so low that in this entire great 
tiilie would he found only one tenth of a 
grain of substance, just ahnnt llie equivalent 
of the air In your ink bottle (the density is 
about one hundred million limes smaller 
than that of the liesl vacimiu producible on 
earth I .— T/ie Telescope (Cmnbr'iil^e, Ma.^s- 
achusetts.) 


Welding in Steel 
Building Construction 

A new building code, which becomes 
effective on January 1, 1938, has been 
adopted by New York City. Among other 
provisions in keeping with recent progress 
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I’lirss on aiiplifiiiioii. 

Tlio.se glasses lire not ciilored gbisaes oi 
dark gliisse.s; b.v tiau.smlttud light they 
appear folorlesa ; hut Imcaiiae they 
jiosse.ss the property of pobuis'.liig light, 
they elhiilnate gin re iis no other Klasscs 
can. 

Send for Free Literature AlO-7 

POLARIZED PRODUCTS CORP. 

WHITESTONE, L. I., NEW YORK, U. S. A. 
Telephone— Independence 3-75IG 


INDUSTRIAL COURSES 

Asphalt, Cellulose, Cement, Coal 
Tar, Cosmetic, Dye, Fat, Pood, Fuel, 
Gas, Glass, Glue, Gums, Heavy 
Chemical, Lacquer, Leather, Oil, Pa- 
per, Perfume, Petroleum, Pharma- 
ceutical, Pigment, Eesin, Rubber, 
Soap, Steel, Sugar, Textile, Varnish, 
Water Treatment, Wax, etc. Tech- 
nology. Class or marl, $10-100. 

INDUSTRIAL CONSULTANTS 

3404-6 Baring Street Philadelphia, Penna. 


LEARN NAVIGATION at last 
with the low-priced 


BOYCE-MEIER SEXTANT 

• On land or hen, till? amazliigl}' 
iii'i'iinite InstnmiptU iwiv inidtes 
It raw tor JQU U) Iraru toivlgii- 
Llnu or avigatlon at aotonliluiiEly 
Imv rort. Keep up with the times, 

FUN and PRACTICAL 

•Tpatedttnd apRrovod by exjicrb niivl- 
Ratnra for any unmll craft navnEfttmu, 
Hartioulurly UHcfiil to avoid diuiffer spots 
or chpflk position when rnnne or flhljinBr 
Exocllent for winter ntudy iii U Power 
hqnodrojiB. Hea Scouts, home Bfiidyi wid 
pcienco and mutlipnmtica dubao3, ftatuni 
in five days if not satiifietl liovue-Meier 
BoKtaiit 18 2Qc extra west of Mlflsissippi, 
extra m Canada and Coivtrfll America. 



$4so 


BOYCE-MEIER E9UIPMENT CO. 
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® WEITE for details on this 
new 9"l 3' Workshop Precision 
Lathe - back geared, screw 
cutting. Made in 8 different 
drives, i bed lengths. 38 prac- 
tical attachment’a 
available for use with 
this lathe. Weight 
320 lbs. crated. 

Ask far catalog 
ISK— sent Free, 
Postpaid. 


SOUTH BEND 

LATHE 

Lmr^efmA. 

ONLY se?2 A MONTH 
CUkffA. 

FREE 


SOUTH BEND LATHE WORKS 

SOS E. Madison St., South Bend, Indiana, U.S.A. 




'37 Rifle Cal 30-06 5 ! 


a^^-ciiiblcd. rehnislied and proof tested Used selected 
hanol. 24", heat treated receivei, properly head spaced 
Suitable for Legion Posts and nunting Length 44", 
weight SI lbs., shipping Height 1C lbs. Price .US 
Catalog, 304 pages tor 50 cents. 

New circular for 3c stamp. 

Francis Bannecman Sons, 501 B’way, N. Y. City 


Co*^nters 






INCORpqratcd HAfnnuta,CoMH. 



GEARS 

in Stack— Immediate Delivery 

Cpumi, enced rcdiiocrB. AprocUu thnut 
bcjmBs. flexililocoujilings pullejs. \ 
comt)lctflincucnrri('dmaurClu< iii^ofitock 
Ciin also quote on apcouil ge-irs of any k ind 
Send us >uar blue nruiU and inquineit 

Write for Catalog No, 20 

CHICAGO GEAR WORKS 
7S5-773 W. Jaclsoa BW, CHICAGO, 111 


MANUFACTURERS! 

I want to l».ir from nunufiift'urer.s furnPhlng 
machinery or equipment of any kind used iii hand- 
ling salt from tlie sliiiry to the packaging Please send 
cheulars, catalogues, and descriptne mattei. Address 

J. RICE SCOTT 

P. 0 Box 464 Miami. Florida 


WANTED-MEN 

to cast Christmas goods, 5 and loc Novelties, 
Toy Autos, Ashtrays, etc. Can he clone in any 
spare room and no e.yperieiice necessaiy. A 
rare opportunity to devote spare or full time to 
profitable work. Apply only If you mean strict- 
ly business, stating age and space available 

Metal Cast Products Co., Dept. S 
1696 Boston Road New York, N. Y. 


8 xS 2 


Prism 

Monocular 


$795 



U. s. GOV'T LENSES 
FOR $45 BINOCULAR 

used exclusively in this monocBlar. 
Tins amazing prism glass at a tme- 
tiiin of original cost, (Optics made 
tor U. S. Gov't $45 Binocular, 160,- 
llidl lot price.) BILVltD NEW 
Jfeier used Exactly same results as 
JSll binocular but for me eye Won- 
derful resulte, extra wide fleid. I.ifl 
yds . great light. Only 3%" high 
tVeiglit 8 oz Handy, convenient, 
light and efficient Take advantage 
of this super value now Limited 
quantity. With leather case $7.95, 
prepaid Honey back. 


CATALOG- fliasses, telescopes, etc., 
, , lOc (credited). Largest assortment In 

America. Lowest prices. 


of riveting, in the construction of slee! iniild- 
ings, a process heretofore barred in New 
York because the present code was drawn 
up before this process was developed. 

Thfs action on the part of New York re- 
moves the last serious obstacle to the gen- 
eral use of welding in building construction. 
Elsewhere throughout the United States and 
in all foreign countries, the welding of 
buildings has been permitted either by 
specific code provisions or by special author- 
ization. As New York’s new code is the 
result of several years of hard work by many 
distinguished architects, engineers, and oth- 
er specialists in the building field, it will 
doubtless serve as a model for other cities 
where codes have become antiquated. Hence, 
New York’s approval of welded buildings 
may be considered the last word in the dis- 
cussion of this new engineering technique, 
which began 17 years ago when the woild’s 
first welded building was erected. 

From the standpoint of the public, the 
most interesting feature of welding for 
building construction is its noiselessness. 
The rattle of the pneumatic riveter, which 
interrupts conversation and racks the nerves 
of everyone for blocks around, is eliminated. 
Silent steel construction will be a novelty 
for New Yorkers, and doubtless they will 
appreciate it. 

From the standpoint of the engineer, iht' 
chief advantages of welding arc that it 
makes possible lighter, stiller, and more 
compact joints, and often effects a consid- 
erable saving in the araoiml of steel re- 
quired. 


Hot Wire Scroll Saw 

I NSTEAD of cutting with a saw blade, a 
new artcraft scroll saw cuts with a heated 
element which is reciprocated lightly across 
the wood. The heated element consists of 
a wire held in a spring frame to which is 
attached a pistol grip with trigger switch. 
Electricity is supplied by a specially wound 
transformer which lowers the voltage of the 
household circuit (which must he 110 volts 
AC) and raises the current. The operator 
cannot receive a shock. 

This new equipment, which is called the 
Electric Pyro-Cut Saw and is manufactured 
by the E. L. Meyer Company, is simple to 
operate and is practically noiseless. The hot 




Close-up of the saw, showing the 
fine wire that burns through wood 


wiie leaves a black finish to the cut edges 
and theie is no sawdust or muss of any 
kind. Also theie is no chipping or splitting 
of wood when the job is almost finished. 
A special motor-driven smoke eliminator is 
included willi ibis uiillit. 


Food and Rest as TB 
Preventives 

T he impurianco of seeing that childten 
get enough fond and rest as one way of 
protecting them fiom tulierculosis is often 
overlooked, Dr. Ralph M. Tyson of Phila- 
delphia has einpluibizcd in a discussion of 
childhood tuberculosis which was repoited 
by Science Sendee. Physical examinations, 
including tuberculin tests, must be made on 
all school children il childhood tuberculosis 
is to be eliminated. Dr. Tyson said. 

“Long lioiii's in badly ventilated class- 
rooms and college lecture halls, in stores 
and work rooms, together with a lack of 
recreation, irregular meals of poor quality 
and insufficient quantity, and insanitary liv- 
ing in general are mainly responsible for 
the spread of tubcreulo.sis in the adoles- 
cent,” lie declared. DilTieull as it is to re- 
strict the activities of growing chddren, it 
helps materially in the prevention of tuber- 
culosis. 

Tuberculosis caused by infected milk, he 
reported, is becoming lare as a result of 
inspection and testing of dairy cattle and 
the pasteurizing and boiling of all milk. 


Strip Wire With a 
Squeeze of the Hand 

T here has been a persistent demand 
for a simple hand-operated wire strip- 
per that will grip and remove the insulation 
to lay bare the tip of the copper wire all 
in one operation. Such a device is now avail- 
able in the new E-Z wire stripper made by 
the Pyramid Products Company. 

One jaw of the working head of this in- 
genious device clamps the end of the wiie 
in a strong grip when pressure is applied 
to the handles. Increasing the pressure 
causes the two grooved blades of the other 
jaw to bite into the insulation while one 
of the grooves surrounds but does not cut 
• Il I 








NEW AUTOMATIC ADDER, $3.75 

links', adiiins eiiiy It's aortiiMte, 
tluf'iltl*! 211(1 easily npei.iled 
('.iniK'ily S eolunins Smc tliiio, liiitin 
fiKHS. Sn.dflll pleased 
ii'Miei's Fully guaranteed I'Uet 
Vi It) deliteied Agents wanted 
J. H. Bassett & Co. I Ocpt. 24. Box 302, Altadena. Calilomia 


BOOK MANUSCRIPTS WANTED 
on all subjects. Write for free booklet. 

MEADOR PUBLISHING COMPANY 
324 Newbury St. Dept. S Boston, Massachusetts 

'^Son't-Snore'' 

Device for snorers and mouth-breathers. $1.00 
postpaid. Satisfaction or money back. 

D. K. THAXLY Co., Washington, D. C. 


Amateur 

Telescope Making 

ADVANCED 

The first edition of a 
new 650-page sequel to 
Amateur Telescope Mak- 
ing, with entirely differ- 
ent content. 

Send for Circular 

Postpaid 
$3.00, domestic 
$3.35, foreign 
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Stick-To-It-Iveness in 
Sand Paper 

T o overcome failures of sand paper and 
other coated abrasives, new methods 
have been devised to impiove the bond 
between the adhesive and giit used. These 
treatments, of whicli several aie used, con- 
sist of etching the smooth siiifaces of the 
gnt with chemical reagents to roughen 
them, various types of heat treatment, and 
the prodiiftion on ihe grain surface of ad- 
herent coatings of other material to whicli 
the adhesive bonds tightly. By such pre- 
liminary treatments the abrasive particles 
aie held moie tightly to the backing, thus 
giving the combination a longer useful life. 
In the modem indusli 7 of sand paper, 
garnet, emery and the synthetic abrasives, 
silicon carbide, aluminum oxide and boron 
carbide, largely replace sand (fiinl), and 
paper has given way to elolh and vulcan- 
ized fiber so that it is scarcely prupei to 
speak of the product of the modern industry 
as sand paper. Coaled abrasives are made 
in a variety of finenesses from two or three 
paiticles per square inch to as many as 
100,000.— i). H. K. 

Fog-Proof Goggles 

F or years inventors have attempted to 
develop fog-pioof goggles that could be 
worn under water. The main trouble has 
been that where goggles aie made air- or 
water-tight, the body beat on the inside of 
the goggle and cold water on the outside 
causes such a dense fog to form that the 
swimmer is instantly blinded. 

H. S. Cover has designed a goggle that 
overcomes this difficulty. Heavy glass lenses 
are mounted in a rubber frame and fastened 
with an elastic band at the back of the 
head. Just enough tension i.s brought to 
bear to mold the goggles to the contour of 
the face and make them water-tight. At a 


At last here's a modern, up-to-date lathe 
manual. Contains over 325 illustrations that 
picture clearly all metal and wood operations 
on the modern lathe. Sives all the latest 
technical data about cutting speeds, feeds, 
and tool angles for the new metal alloys and 
plastics. 

Operators say it's the most valuable book 
of its kind ever written. Wire-0 bound to 
open easily and He flat. Send for your copy 
today. Jl, postpaid. 

ATLAS PRESS COMPANY 

1053 N. Pitcher St. Kalamazoo, Mich. 


SCIENTIST OR HOBBYIST 
II CRAFT INSTRUCTOR 
II JEWELRY MAKER 
mr BOY SCOUT 

The •^ohll.s 4iOin Uulter 

Kill noll'.li stones up to lii iiirlies stiuaro, pcodiir'C 
tieautitiil oaboclicm cut genH, turn nut Ijiilllant faceted 
stimes, iioIJsli Petiugiaiiliio tlilii scttioii'i 
A practical nreci-uon raiichliie, A '.imple method 
nuthnod in a 20 page, illustiiited iibt'riiction book 
aepavate ioi 'trie— nioiicy rctuiided mi receipt of 
iirdevl iiiiilccs tlir rutting anil iwlnlmig of siiuill stomi 
easy for tlic bcftmiiei. Jf Jou can't ihi) it ji)Ui'',clf gjir 
one to ymii tiny 

(.'ompirte poi tabic unit witli nil acessaoties rcailv tu 
set up anil U'.f 

I'l'lrc— witli A U llotur , 534.50 

K'ltliiHit lliiloi , 27.50 

Write tor Foliler H 

THE JOHNS COMPANY 

Snppinjsfion, St« Louis County Missouri 
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INVENTORS 

Writs For these ioohs 

C AX you answer these Questions ; Hnw clu the 
Patent Laws proteet an inventor’ VVliat is the 
flist siiiiple step to take to estiihlisli a einini to an 
invention ’ tVliat kind of a sketeli or drawing is 
needed? When is a model needed’ What can an 
iMienInr rtii (ii ^n'uro tiiiamiA IVli/d can be 

p.ilentedi Hmv can a nun jw ahniit selliiii: an irwentniiiJ 
'l'l^e^e and many other nnint, are lanered m (lio tivo botilti 
olmwn here Both cit tlioin am jnur'i fin the askiiis 

HOW WE HELP 
INVENTORS 

Foi tlnrty-sevcn years, it 
I MS been our liuslnesi to 
liclp inventon, to assist 
tliein in seeurniR all the 
protection to which they are 
entitled. We tell you hoiv 
to avoid pitfalls. We en- 
deavor to keep expense 
at a nnniniuiii and ar- 
^ iniiKC defcned payracnta 
"1 nhen needed Tho facts iti 
ditsc books can bo ivnrth 
imifh to the man ivlth a 
praetlcal. useful, salable 
mmntion Write us a 
card or use the handy 
cniiiion Copies will be 
sent with our eomplnnenta 

, W VlCTOB J. m 

, J Evans & Co. 
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VICTOR J. EVANS i CO.. 

Rajistered Patent Attorneys, 

237-L Victor Buildina. 

Wastiriiaton, D. C. 

Send nl own a free copy of sour honk, 'Tateiit 
rrolwtinn.” and yiinr spiTiiil tiimklot of “MuRKra- 
tlnns oil When and Elinv to .Sell an Inrentinn " 


Street and No. . 


i?iiiiliinf 111 


ELP FOR INVENTORS! 

Mipnns have been matlB trom ideas pronerly de- 
velopod and Broterted, Send us a tough sketch or 
model of your Invontton mill v*e will submit com- 
plete re^rt backed by thirty jws' eMeffi 
ice; bank references furnlahetl’ 
Modern equipment. Wb also manufacture inm- 
unantltlea at low rust. Free booklet 
Making Inventions Pav^' fipui on rpnitoct 
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groove has been provided. A few drops of 
waler placed in this groove befnie the 
swimmer puls on his goggles is stifficieiil to 
ab.sorb any excess moisliire and keep ihe 
goggles fiom clouding over. As swimming 
movements are executed, the water placetl 
in the rubber groove is agitated across the 
guggle lenses, removing fog as fast as it 
forms. In some cases where swimming 
movement is not active enough to letnove 
the fog, a slight nod or shake of the head 
will do the trick. 

With these goggles it is possible fot 
under -water swimmers to sliidy subter- 
ranean plan! life and shell or rock forma- 
tions. 


Experimental and Model Work 

Fine In^irunient? ,ind Fine Maclnnery 
Inventlmis Peveloped 
Special Ttiois, Dips, fle.ir CuttiuR, Etc. 

HENRY 7UHR, Inc., 187 Lafayette St., N. Y. C. 


INVENTORS dfielopcr'. (If InuuitioiK. 

n , , , „ , . . funmiimicate nitli S nohlKtein, 

RegWered Patent Attorney, in reference to bccuriiic 
patent protwtiun. 

„ S, GOLDSTEIN 

275 East Gunhill Road, Bronx, N. Y, City 


I SELL PATENTS 

If you wish to add -New Products to your line 
nr have a good Patent to sell, write me-^ 

CHARLES A. SCOTT 

E»tabllitied 19011 

773 SA Garson Avc. Rochester, N. Y. 


A * ^ The Apex Slide Rule 

'‘'“•The C main b M" lonjonu 
1 , 1 ,,, 0 *>ni ifisil. njui r!ui3} IM 

II 1 1 1 1 lulJ flu’, '13^'“*'^ *^1'' “"'“‘‘St slids 

. C«son Slide ftui« co., Stuart, Fja. 


Prontosil Combats 
Germs in Variety of 
Diseases 

P RONTOSIL, a new chemical remedy that 
has already saved thousands of lives and 
piomises to conquer four of mankind’s major 
germ enemies, held the spotlight at the 
most recent meeting of the American Medi- 
cal Association. This red dye and its chem- 
ical relative, sulfanilamide, were the mosL 
important and most talked-of siihjecls on 
tlie program and around the convtmlion hall 
in Atlantic City. 

The latest disease to go down before the 
attack of sulfanilamide is pycliiis, a scrimi.s 
and troublesome urinary tract infcclion for 
which there has hitherto lunm no very suc- 
ce.ssfiil trealment. Cases of pyelitis which 
were completely cleared up by Irealmeul 
with sulfanilamide were reported by Dr. 
Henry F. Ilelmluilz ot the Mayo Clinic, 
Rochesler, Minnesota. This was the fust re- 
port of the use of the new cliemical remedy 
for this disease. 

The chemical is not an antiseptic and 
does not kill the disease getins. Its aclion 
apparently is to keep the germs from grow- 
ing and multiplying in die patient’s body. 
The body’s own fighting forces are conse- 
quently able to overcome the infection, and 
the patient recovers . — Science Service. 

Permanganate in 
Fertilizer 

A ddition of potassium permanganate 
.ill small amounts to fertilizers has 
been found in England to increase the 
yields of radishes, lettuce, and other veg- 
etables. It also has the effect of removing 
moss and earthworms from lawns, which 
suggests its use on the greens of golf 
cour.ses. Presumably one of the effects of 
this powerful oxidizing agent is to convert 
organic nitrogen to nitrates in the anil as 
well as to supply small amounLs of man- 
ganese sometimes deficient in the soil— 
D. H. K. 

Speed of Fox 

H ow fast can a fox run? 

On a South Carolina road last win- 
ter, a gray fox answered the question with 
a burst of speed at the rate of 26 miles an 
hour for about 100 yards, gradually slowing 
to a speed of about 21 miles an hour at the 
end of a half mile. 

Clarence Cottam, of the Bureau of Bio- 
logical Survey, was inspecting wildlife areas 
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phases ol wildlife, tooted ihe horn lo m. 
eomagf' the fox to extend himself, and 
watching the .speedometer, followed close, 
How docs the speed of this fox ennipare 
with the best efforts by men? Spriulinjat 
26 miles an hour the fox went the first Inm. 
dred yards in a shade less than eight sec- 
onds. The woild recotd for the 100-yard dasli 
is 9.4 secoitds. At 21 miles an hour the fox 
would go half a mile in a little less than one 
miruite and 26 seconds. The fasle.sl half mile i 
by a man is just under 1 minute 50 seconds, 

“La Cucuracha,” the 
Street Sweeper 

A merica is now shipping “cockroaches” i 
. Lo South America. 

However, these are not the pesky little ' 
hugs that swarm around water-pipes and gel e' 



"La Cucitracha” 

into all Mirls of places where they slioiildii’l 
be, bill a new ami luiu.siuil type of street- 
sweeper ilmi till' Argeiiiiiies have nick- 
named “La Cueuraelia” which means, as 
everyoiio knows who lurs heard the lilting 
song 111 that name, “The Cockroach.” 

A large lleet of these busy little vehicles 
has just heeir shipped to the “Miinicipalidad 
do Vieenie Lopez, Adrninistraliort de Lim- 
jieza,” wlrielt is a .suhiirh ol Buenos Aires. 
Argentine Repiihlic, by a Cleveland ittaaii- 
laeturer. 

“La Cucaracha” is .so light that it catr be 
used on sidewalks as well a,s on streets m 
other paved areas, which heavier machines 
might break through. The lightness of the 
machine itself and the softness of its Gen- 
eral .streamline Irimlio, Jr. pneumatic tires, 
lmw(‘ver, prevent atry ilamage to sidewalks 
or pavements. Divided among .six tires, tlie*^ 
wcighl is less than 700 pmmtls on each tire. 

All ennlroLs on “La Cucaracha” are in- 
side the cab, and the motor, transmission, 
and rear driving axle, or differential gearing, 
are standard 1937 Chevrolet ton and a half 
truck parts. There are eight speeds on the 
liroom and four speeds on the machine and 
it has a turnirrg radius of only 78 inches; 
it sweeps a path 60 inches wide. 

Fire-Walicing: Nothing 
Abnormal Involved 

S OME two years ago, the University 
of London Council for Psychical In- 
vestigation arranged a demonstration of 
fire-walking, with the view of obtaining pre- 
cise information upon its scientific aspects. 
De.scriptions of the condition of the feet of 
the performer, Kuda Bux, before and after 
the walk, and results of some physical ob- 
servations, were given in Nature of Septem- 
her 21 and 28, 1935. As the observations 
were not altogether conclusive, two more 
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vpstigation through Mr. Harry Price, hon- 
orary secretary of the Council, in the 
grounds ol Mr, Alex Dribbell at Carshalton, 
Surrey, on April 8 and 10, 1936. 

The professional fire-walker was Ahmed 
Hussain, a Moslem from Cawnpore. In the 
first experiment, the trench containing the 
charcoal on oak-ash was 12 feet long. The 
temperatures were measured by special 
thermocouples with the co-opeiation of the 
Cambridge Scientific Instrument Co., Ltd., 
and were shown to be 575 degrees, Centi- 
grade, on tile surface and 700 degrees, Centi- 
grade, inside. After examination and tests 
for chemical treatment, Hussain walked the 
trench in 1.3 seconds, showing no signs of 
injury. He then repeated the walk leading 
three amateur volunteers with the claim 
that they would be immune from burning. 
They were, however, all burned to a vary- 
ing hut slight degree. A further two volun- 
teers then performed the walk separately 
and unaided. They were also slightly burn- 
ed, and where the number of steps had been 
uneven, the foot that had been down most 
often was most affected. This indicated that 
the injurious effect was cumulative, although 
Hussain claimed that he could walk any 
distance. As he refused to retrace his steps, 
the trench was increased to 20 feel for the 
second experiment. 

In the second experiment, the surface 
temperature was 740 degree.s. Centigrade, 
and the inside 750 degrees, Centigrade. Hus- 
sain look six steps in 2.3 seconds, and this 
produced five blislers on one fool and mark- 
ed erythema on the other, a condition closely 
resembling that of the amateors after four 
steps. The effect was therefore cumulative 
in his case also. One of the former vnlunleers 
covered the distance in four steps and 1.4 
seconds, and then later, in rope-soled .slioe.s, 
look seven steps in 3.6 seconds. The frayed 
portions of the rope were .slightly scorched 
at the edges only. The feet sank into the ash 
to a depth of between two and three inches, 
and it seems clear that its poor thermal con- 
ductivity prevents damage to normal skin 
if the contact-lime is less than about half 
a second, although the small flames within 


it will produce singeing of the hairs. This 
lime corresponds with that of one quick 
step; two steps with the same loot could 
only he done without injiiiy by the prac- 
ticed professional, and three steps was be- 
yond his limit. 

This small difference between araatem 
and professional, together with observations 
made during the experiment, make it very 
unlikely that any hypothesis of a special 
induced mental state is required, such as is, 
of course, maintained by the Indian pei- 
formers . — Nature (London). 


New Burn Treatment 

S uccessful treatment of hums (when 
not too serious) by the use of amyl 
acetate to which methyl tertiaiy butyl phe- 
nols are added as antiseptics has been re- 
ported in the British Medical Journal. Amyl 
acetate is a commonly used solvent for ni- 
trocellulose m lacquers and goes by the 
common name “banana oil.” This solvent 
is said to reduce the pain of the burn by 
its analgesic action. Since it is not antisep- 
tic, a geimicide must be added. The treat- 
ment is described as consisting of remois- 
tening dressings at intervals. 

Microbes in Paper 
Manufacture 

B ecause pulp, the intermediate prod- 
uct in the manuiaclure of paper, 
makes a desirable environment for the 
growth of micro-organisms, a wide variety 
of these are to he found in the products of 
the paper mills. These not only affect the 
quality of the paper produced hut in some 
cases may even remain m tlie finished 
product or leave undesirable flavors and 
odors in it. By recognizing this fact, paper 
makers are able not only to improve their 
product, but at the same time to provide 
material for food containers which i.s sterile 
and odorless. Chloiine and copper sulfate 
used with discretion are the most effective 
germicides for the purpose. — D. H. K. 


CURRENT BULLETIN BRIEFS 

(Bulletins listed as being obtainable through ScientiGc American can be supplied only by mail) 


Radio Transceiver Bulletin describes a 
new type of crystal-controlled outfit 
which has been designed for 5 and 10 
meter mobile phone and 20-40 metei con- 
tinuous wave operation. The Radiotrans- 
ceiver Laboratories, 8627 llSth Sheet, Rich- 
mond Hill, N. Y.— Gratis. 


A New Species of Deep-Sea Fish, Augyro- 

PELECUS ANTROnSO.SPINU-S, OF THE FAM- 
ILY Sternopticiiidak is a typical scientific 
desciiption of a new species of animal with 
a long name. The Smithsonian [nstitution, 
Washington, D, C. — 10 cents. 


Heat Treatment Fundamentals is Sec- 
tion 3 No. 7 of “Nickel Cast Iron Data.” 
It covers nickel cast iron, plain cast iron, 
nickel-chromium cast iron, and mckel- 
chromium-molybdeniim cast iron, giving a 
vast amount of engineering data on the 


her of charts. The International Nickel 
Company, Inc., 67 Wall Street, New Yoik 
City. — Gratis. 


Practical Speeds of Films and Plates, 
compiled by Photo Utilities, Inc., is a 
handy guide to the perplexed film and plate 
user. The booklet embodies a fairly com- 
plete listing of the products of all the best 
known emulsion manufacturers arranged by 
style of film packing, such as cine film, roll 
film, cut film, and so on, and giving the 
light speed, or sensitivity, of each emulsion 
by daylight and by artificial light. The 
system of rating used is that of Photoscop 
.Speed Numbers, which corresponds numeri- 
cally to that of the Scheiner system as em- 
ployed in the United States. The tables, 
which also include a section devoted to 
color processes at present on the market, 
■were compiled after consultation ■with man- 
iita/'H.rarc -whose reno rts. checked 


STRONGEST PADLOCK 



INDIAN REUCS-DEN CURIOS 

Prehistoric Stone Relics, Mod- 
ern Indian Bcadwoik and 
Tiappings, Navajo Rugs, .kn- 
liquc Fiieaims, Weapons, Min- 
erals, Fo.ssils, Coins, Lists IQc. 

N. E. CARTER Elkhorii, Wisconsin 


looi USES 



Grinds • Drills - Cuts • Pollshts 
CnrvM - Routs • Saws • Sands 
Sharpens - Engraves 

A whole shop full of tools 
in one for work on all met- 
als, alloys, bone, resins, glass, 
stone, wood, etc. Uses 200 
accessories. Saves hours of 
tedious work. 13,000 r.p.m. 

A Cor DC, 1 10 volts. $10.75 and up, postpaid. 3 
Accessories Free. 



DE LUXE MODEL 

For constant service, nothing com- 
pares with this easy-to-handle pro- 
duction tool. Saves time and labor. 
Fastest, smoothest,, most powerful 
tool for It? type andweighc. ZS.OOOr.p.tn. 
$18.50 postpaid, 6 Accessories Ftee. 

Get a Demonstration at Your 
Dealer’s or Order Either 
• Model on XO-Days Money. 

Back Trial. Catalog Free. 

CRAFTSMAN'S PROJECT BOOK 

"Pleasure and Pnfii uiiik a Handee" 
Easy working plans for making many 
a" interesting and unusual projects, 25c 

® stamps oc com. 

CHICAGO WHEEL & MFG. CO. 
not W. Monroe St., Dept. E. Chicago, Illinolc 

□ Send Catalog 0 Project Bonk D ?10,7D Sendee 
Q Do Luxe Model □ Send C.O.D, 

SA-10 
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INVENTION 

QUESTIONS 

ANSWERED! 


SAVE TIME and MONEY 
Know the Rules Governing 
PATENTABLE Invention 

INVENTORS, ENGINEERS, EXECUTIVES, 
LAWYERS FIND THIS A BOOK OF DAILY 
PRACTICAL VALUE 

VITALLY INTERESTING and 
authoritative for all who deal with in- 
vention — this readable book and ready 
reference manual gives you the essen- 
tial principles of Patentable Invention 
— ^from 700 actual cases in the Courts! 
The established RULES used in de- 
termining the question of Invention — 
are clearly, concisely, accurately stated. 
Two outstanding sections in particular 
— What is Invention and What is not 
Invention make the work invaluable. 

347 pages are packed with specific in- 
formation on actual cases. Illuminating 
chapters on the Background of Invention, 
General Characteristics of Invention, the 
British Rule. This splendid presentation of 
the legal side of invention is highly recom- 
mended to the layman. It can help you 
to cooperate with your attorney to greater 
advantage. 

5 DAYS' FREE APPROVAL 

Decide tliis book’s value for yourself. 
Examine it free. No obligation to buy un- 
less you want to keep it. 


Prentfce-Hall, Inc. 

70 Fifth Ave.. New York, N. Y. 

Please send me Toulniiu’-s INVIJNTION AMI) 
THE LAW for free esainlnattoii. I agree to re- 
turn Iwok within 5 days after receipt, or send 
check or money order for $n.0ii. 

Name 

Addres.s , 


the compilers in contact with thousands of 
exposure meter users, constitute a booklet 
only 214 by 314 inches, fitting snugly into 
the vest pocket. Service Department, Photo 
Utilities, Inc., 10 West 33rd Street, New 
York, N. Y.~25 cents per copy. 


Building Better Pipe Lines Faster at 
Less Cost by Shieldeo-Arc Welding 
is a 14-page pamphlet profusely illustrated 
with photographs ol pipe lines iindei con- 
struction. It includes a short explanation of 
the modern shielded arc process of electric 
welding, together with a summary of tesLs 
of pipe welds made by this pioccss. Data 
is given in tabular form on impoitant as- 
pects of welding of pipe lines. 37ie Lin- 
coln Electric Company, Cleveland, Ohio.— 
Gratis. 


Synthetics Bring New Era in Perfumes 
is a 16-page booklet that describes the 
making of perfumes, synthetic perfumes in 
soaps and cosmetics, and perfumes used in 
industrial products and processes. The last- 
mentioned is a most impoitant usage, as il 
is employed to cover up objectionable odors 
in a multitude of items. Write for Bulle- 
tin 1037 A, Scientific American, 24 West 
40th Street, New York City. — 3-cent stamp. 


Weathering Resistance of Concrete, liy 
E. J. Kilcawley, C. E., is a report of a 
series of tests on three inch by six inch 
cylindeis of concrete of various composi- 
tions, extending over a total period of 720 
days. The data and facts presented will be 
of interest to every user of concrete. Rens- 
selaer Polytechnic Institute, Department of 
Civil Engineering, Troy Building, Troy, 
A. Y.— Gratis. 


The Archeology of Pleistocene Lake 
Mohave is a detailed, illustrated sym- 
posium on the artifacts found in the dried 
up bed of a glacial-age lake in the Mohave 
Desert, together with the geology. These 
artifacts may be as much as 15,000 years 
old. The Southwest Museum, Highland 
Park, Los Angeles, California. — $1.75. 


Twin Pocket Trouble Shooter Gadgets, 
devised by Alfred A. Ghirardi, are two 
novel compilations of data for the radio 
trouble shootei, covering both home and 
automobile radio sets. These gadgets are 
fully described in a circular which may be 
had by writing for Bulletin G35, Radio & 
Technical Publishing Co., 45 Astor Place, 
Hew York City. — Gratis. 


Arc Welded Design is the title of a large 
single sheet chart which gives concise in- 
formation on weld symliols for working 
drawings, instructions for use of welding 
symbols, nomenclature of welds, types of 
joints for arc welding, and tables covering 
electrode metals for hard facing, properties 
of base and weld metals, length of fillet weld 
to replace rivets, and safe allowable loads 
for fillet welds. The chart can be oiled and 
blueprinted. Write for Bulletin 1037 B, Sci- 
entific American, 24 West 40th Street, New 
York City,— 3-cent stamp. 


Hilliard Over-running Clutches explains 
the mechanical details of this particular 

line of over-running clutches. Engineering 




These clutches give the same effect as “free 
wheeling” in an automobile, and can also 
be used in dual drives as well as providing 
an excellent ratchet application capable of 
infinite adjustments, and a positive back- 
stop for conveyors, elevators, and so on, 
The Hillianl Coiporatwn, Elmira, N. Y.— 
Giath. 


Operators Handbook gives in compact 
and convenient form new and up-to-date 
information on tires, which will be valua- 
ble to owneis and operators of trucks, 
buses, tractors, or farm implements, and in- 
(Instrial equipment on which rubbei tires 
are used. Complete descriptions are given 
of tiles and tubes for such use,s, including 
detailed data on each type, as well as a 
ealcnlatoi which makes it possible to arrive 
at actual truck tire costs. The chapter 
“Load Ratings and Inflation Pressures” 
gives much new information. Write for 
Bulletin 1037C, Scientific American, 24 
West 40th Street, New York City.—3-cen.t 
stamp. 


Plastics is the title of a new monthly pub- 
lication which deals specifically with the 
manufacture, uses, and potentialities of 
such plastic materials as synthetic resins, 
casein, rubber, and cellulose compusitions. 
The magazine is presented in an attractive 
format WA by 1214 inches, and includes 
color ]ilale.s as well as aLlraelive half-tone 
illnsLraliiins. Temple Press Limited, 5-17 
Rnsebeiy Avenue, London, E, C, 1, England. 
— Subscription price 15/- (international 
money order) per year in VnUed States, 


The ILse of Iowa Coal in Domestic 
Stokek.s, by M. P. Clcglioin and R, J. 
Hellinstine, gives the results of tests re- 
cently made to determine whether the most 
valuable of the natiual resources of Iowa 
can satisfactorily be employed in domestic 
stoking units. The method of conducting 
the tests and the results obtained are given 
m detail. Balletin 134, The Director, Iowa 
Engineering Experiment Station, Iowa Slate 
College, Ames, Iowa. — Gratis. 


Winter Radio Catalog give.s in 180 page 
a complete listing of home, farm, a 
automobile radio sets, public address equi 
ment, “ham” apparatus, leplacement part 
tubes, test equipment, and a complete liiu 
of electrical appliances. Write for Bidktln 
1037D, Scientific American, 24 West 40(' 
Street, New Yoih City. — 3-cent stamp. 


The Effect of City Water and Sewe' 
Facilities on the Market for 
Conditioning Equipment is a report 
pared by the Bureau of Foreign and Domes- 
tic Commerce to make available a factua: 
survey of possible water supplies in metro- 
politan centers of the United Slates. Tin 
report contains data on raw water supplies 
delivery capacity, possible expansion, tern 
perature data, and so on. Bureau of Foreign 
and Domestic Commerce, Washington, I 
C. — 10 cents (roin). 


Tea, by Llewelyn Williams, Botany Leafl* 
21, is a survey of the growth, classifici 
tion, cultivation, and processing of tea ia 
the Orient. It is illustrated with a series of 
photographs and is as interesting to the lay 
reader as to the person specificallyjnter^ 
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LEGAL HIGH-LIGHTS 

Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By 0 R S 0 N D. M U N N, Lin.B., LLB., Sc.D. 

New^ York Bar 
Editor, Scientific American 


Hamburger Castles 

T hose white roadi^ide lunch rooms, de- 
signed like miniature castles, which 
specialize in Hamburger sandwiches, have 
recently been the center of litigation based 
upon unfair competition. The proprietors of 
two competing chains of lunch rooms of this 
character filed cross suits charging that the 
names, types of buildings, and advertising 
slogans were so similar as to mislead and 
deceive the public. The stands of one of 
the proprietors were known by the name 
“White Castle” and the slogan was “Buy 
’em by the Sack.” The stands of the other 
proprietor were known by the name "White 
Tower” and the slogan was “Take Home a 
Bagful.” The “White Castle” lunch rooms 
began business prior to the “White Tower,” 
the former having started in Wichita, Kan- 
sas, in 1921, and the latter being organized 
m Milwaukee, Wisconsin, in 1926. The 
storm center of the controversy was Detroit, 
and it appeared that even though the “White 
Tower” lunch rooms were the last to oigan- 
ize they were the first in the Detroit market. 
The “White Tower” lunch rooms commenced 
business in Detroit in 1928, while the “White 
Castle” lunch rooms entered Detroit in 1929, 
It was contended by the proprietor of the 
“White Tower” lunch rooms that since they 
were the first to operate in Detroit the 
“White Castle” lunch rooms should be en- 
joined at least in that territory. The pro- 
prietor of the “White Castle” chain, on the 
other hand, contended that since the “White 
iastle” lunch rooms wcie the first to operate 
'h any territory they were entitled to in- 
iunctive relief against the “White Tower” 
lunch rooms. The court rejected the coiiteii- 
'ion of the proprietor of the “White Tower” 
‘lunch rooms and sustained the contention 
'f the proprietor of the “White Castle” 
ain, granting an injunction against the 
s of unfair competition which the pio- 
lor of the “White Castle” chain com- 
med of. 

Some very fundamental questions of the 
ilaw of unfair competition were discussed 
• in this case. Thus, it was contended by the 
-proprietor of the “White Tower” chain that 
where a second party has innocently adopted 
•a name which has already been used by 
another and builds up a business in a market 
demote from that of the first user, the sec- 
ond party may not be restrained in his use 
•of the name in that market. Based upon this 
.principle of law, it was contended that since 
.,the “White Tower” lunch rooms were the 
ijfirst to do business in Detroit, their rights, 
at least in Detroit, were paramount. The 
^ court found, in the first place, that the 
“White Castle” lunch rooms were already 


ways and the general public was familiar 
with them. The court also rejected the con- 
tention that the “White Tower” lunch rooms 
had innocently adopted their name, slogan, 
and .system ot doing business but un the 
contrary found that the peculiar character- 
istics of the “White Castle” lunch rooms 
were delibeiately imitated. 


Scientific Discoveries 

A scientific discoveiy as distinguish- 
ed fiom an invention, generally speak- 
ing, is not patentable. Thus, where a scien- 
tist, as a lesult of research, discovers the 
scientific explanation of certain natural 
phenomena, he cannot protect his discovery 
liy means of a patent. In a recent case he- 
foie the United States Court of Customs 
and Patent Appeals involving a patent ap- 
plication on a motor fuel and the process for 
making the same, the Court found that the 
applicant for the patent had meiely dis- 
covered the explanation for ceitain natural 
reactions, and sustained the refusal of the 
Examiner to grant a patent. The Court 
stated; 

“As a result of the researches of the 
applicant, an explanation has been made of 
certain natural reactions which have been 
known to the art to occur, but which were 
imperfectly understood. This does not, how- 
ever, amount to invention.” 


Alien Enemy 

T he patent laws provide that a patent 
cannot lie obtained on an invention 
which has been in public use iu the United 
Slates more than two years prior to tlie 
filing of a patent application. A patent which 
IS granted on an invention which has been 
in public use for more than two yi-ars iu 
the United Slates is invalid. 

In a recent case a patentee claimed ex- 
emption fioiu this provision of the patent 
laws on a rather novel theory. The patentee 
found himself between the horns of a di- 
lemma. He had brought a suit charging 
patent infringement and the defendant in 
ihe suit claimed that the patent was invalid 
because of an earlier patent disclosing the 
same invention. The patentee then intro- 
duced evidence purporting to show that he 
actually made the invention prior to the 
earlier patent and his evidence made it ap- 
pear that he had placed the invention in 
public use more than two years prior to the 
filing of his application. The patentee sought 
to avoid the provisions of the statute referred 
to above by stating that he was an alien 
enemy of the country at the time and that 
his delay should be excused. Since the 


“The plaintiff also seems to have in mind 
that some of his own difficulties might 
change the law in that regard and let him 
wait more than the two years. He mentions 
in that connection that he was in law an 
alien enemy of the country, and that this 
explains in some way his delay." ' I don’t 
know of anything in the law that would 
treat those things as excuses or justification 
for any setting aside of the two-year rule.” 


Restricted Name 

E pointed out on this page in the 
February, 1937, issue of Scientific 
American, under the heading “Whose 
Name?”, that your right to u.se your own 
name in business i.s not free fiom restnc- 
lions where tliere is danger of confusion 
lietween your name and a eompelitor of the 
same name who had used his name in his 
hiisiness at an earlier date. Under the re- 
strictions imposed liy this piinciple of the 
law of unfair competition an individual may 
use his name in business in one neighlmr- 
hood and may be barred from using it in 
another neighborhood. Thus, m a reeent case 
in New York a woman was engaged in the 
millinery business on Broadway. Another 
woman healing tlie same surname subse- 
quently opened a millinery store in the same 
neighborhood. The newcomer was enjoined 
l)v the court Irom using hei name in eoii- 
nection witli the retail millinery business on 
Broadway in New York Cily between fiOtli 
anti 102nd Streets. 


Foreign Patents 

A DISTINGUISHED correspondent [nun 
ainoad has sent us a suggestion which 
we think is worthy of the seiioiis considera- 
tion of our readers. 

The patent laws of many foreign coun- 
tries contain so-called “working” require- 
ments. Under these lequlreraents it is neces- 
sary for a patentee to manufacture the pat- 
ented device in the country in which the 
patent is granted, within a period of two oi 
three years. Failure to comply with the 
working requirements might result either 
in the cancellation of the patent or the 
granting of a cumpulsoiy license foi ihe 
niamifacture of the device. 

It will he readily appreciated that wliere 
a manufacturer has obtained a patent in a 
foreign country having a veiy small popula- 
tion it would be inipiaetical, due to the 
limited size of the market, to establish a 
factory for the purpose of manufacturing 
ihe patented device in that country. In 
many instance.s the principal advantage re- 
ceived by an American manufacture! from 
foreign patents is found in the enlarged 
protected market which he obtains for the 
patented products of his American factory. 
If under the working provisions of foreign 
patent laws he is depiived of the enlarged 
protected market, the advantage obtained 
from the foreign patent is destroyed. 

Our correspondent has suggested that 
by treaty between the United States and 
those countries having working require- 
ments, American citizens could be pro- 
tected by providing that manufacturing in 
the United States within the prescribed time 
was sufficient compliance with the working 
requirements. That such a treaty is prac- 
tical is evidenced by the fact that one al- 

iiiiiliiiillliii IHin flii 



Books SELECTED BY THE EDITORS 


EVERY MAN A MILLIONAIRE 
Bj David Dunham 

A GENIUS (or a crazy man) by the 
name of David Dunham is the hero 
of this crazy- quilt of inventions which 
revolutionize the entire world and give 
to David Dunham dividends amounting 
to a great many billions of dollars per 
year. David Dunham serves an ultimatum 
on Europe that if the second World War 
is not immediately stopped and seven 
billion dollars paid to the United States, 
the United States will forthwith use 
David Dunham’s scheme of diverting the 
Gulf Stream so that Europe will freeze. 
David Dunham invents a new rotary 
razor, the touch of which feels so much 
like velvet on the face that men begin 
.shaving three or four times a day, and 
all wans are immediately forgotten, for 
men have no time to stop the pleasure 
of shaving for such petty things as wars. 
Men use hair tonic on their faces so 
that they may shave oftener 1 David Dun- 
ham builds, in the Sahara, high towers 
which become snow-capped like moun- 
tains, cool the atmosphere, and do a lot 
of other things meteorologically, so that 
the desert is made to bloom and David 
Dunham takes a mere 64 billion dollars 
profit per year from the scheme. David 
Dunham has, in fact, written in this 
small volume of just under 100 pages, 
the details of 37 gigantic David Dunham 
schemes, developed by David Dunham 
to make a David Dunham world scien- 
tifically most perfect and financially 
most profitable to David Dunbara. In 
fact, we believe that David Dunham likes 
David Dunham in this David Dunham 
balloon trip in tlie mathematical strato- 
sphere of social relations.— $1.10 post- 
paid.— E. D. M, 

SHADOW ON THE LAND 

By Thomas Parran, M. D. 

YPHILIS is the “shadow” on our 
land, and the nation’s people have 
this disease on its list as the enemy in 
the next great battle to be fought by 
the aid of science. Preparation for the 
fight has consisted of first making the 
nation conscious of the need for such a 
fight. The first objective— breaking down 
the old prudishness which was prevent- 
ing public discussion— fell more cpiickly 
than was hoped; it was found that the 
anticipated objection to the public dis- 
cussion of syphilis did not materialize. 
Now it is being publicized and talked 


the Surgeon General of the United States 
tells what syphilis is and how it behaves, 
but his book is mainly a non-tecbnical 
and readable discussion, not of the 
disease from a medical point of view but 
as a public health pioblem. It contains 
just the information intelligent persons 
would be likely to ask for about existing 
conditions in our nation, both among 
whites and negroes, what Scandinavia, 
England, and Europe have accomplished, 
the platform for action, and other perti- 
nent matter of general significance. — 
$2.65 postpaid. — A. G. 1. 


SOUND WAVES-THEIR SHAPE 
AND SPEED 

By Dayton C. Miller, Pioj. of Physics, 
Case School of Applied Science 

P ART I of this book contains an ac- 
count of researche.s with an appa- 
ratus for recording sound waves, on the 
shapes of such waves, and a chapter on 
photographing bullets in flight by means 
of electric spaik photography. Part II 
describes wartime research at Sandy 
Hook Proving Ground on pressure ef- 
fects of air near large guns in action, 
the wave form of the sounds from large 
guns, and the propagation of sound 
waves from the muzzles of large guns ; 
also the determination of the velocity 
of sound. The treatment is serai-popular. 
The author is a leading and noted au- 
thority on sound.— 12.90 postpaid.— 
A. Q. I 


THE CANNING PRACTICAL HAND- 
BOOK ON ELECTRO-PLATING 

RACTICAL workers will find this 
volume complete in every detail of 
electro-plating from the preparation of 
the work to the finished job. It includes 
information on plating with the com- 
moner metals and most of the precious 
metals, and gives information on lacquer 
finishes, enamelling, and so on.— $^65 
postpaid,— E". D. M. 

WORKING WITH TOOLS FOR FUN 
AND PROFIT 

By A. Frederick Collins 

S uppose that you had never before 
seen a hammer, a saw, or a plane: 
you could read the present book and 

■ 


takes for granted no previous knowledge 
of wood-working tools and has accord- 
ingly started from scratch. His descrip- 
tions are clear, simple, and concise, and 
are helpfully illustrated with a large 
number of drawings. This is a book that 
will be welcomed by many a growing 
boy; it will he equally welcomed by the 
man who wants to do things around the 
home, yet lacks the fundamental knowl- 
edge that smooths the way.— $2.15 post- 
paid.— 4, P. P. 

A STORY OUTLINE OF EVOLUTION 
By Charles f. Gtimes 

A SIMPLE, direct, non-illustrated pre- 
sentation of evolution, written by a 
Tulsa, Oklahoma, lawyer who has ob- 
vioiLsly studied his subject a great deal. 
I’urt I deals with cultural evolution- 
morals, writing, art, music and so on; 
IMrl 11 with organic evolution. The hook 
is pervaded with theism and a teleologi- 
cal point of view, and is in part inspira- 
tional.— $2.15 postpaid.—/!. G. /, 

COMPOSITION FOR 
PHOTOGRAPHERS 

By Richard N. Haile 

B y reducing the elements of com- 
position to tone, line, and the - 
‘■frame,” it is possible to produce per- 
fectly composed photographs with a 
minimum of effort and trial. The 
“frame,” incidentally, refers to picture 
space limited by the borders of the pho- 
tograph itself— that is, the rectangle or 
containing shape. Based upon the above 
elements, the present book gives the 
amateur photographer all he needs to 
know about good composition— if he is 
willing to use his eyes in translating to 
the photographic negative the knowl- 
edge gained by reading.— $3.65 post- 
paid.-^. P. P. 

THE MAKING AND MOULDING OF 
PLASTICS 

By L M. r. Bell, Lecturer in Plastics, 
Borough Polytechnic, London 

V ITH plastics daily finding new 
uses in all manner of commercial 
products, this is indeed a most important 
study for it gives the history, the pres- 
ent-day essentials, and the probable 
future developments of plastic molding. 
For the benefit of the more advanced 
chemists, the field of study in this book ^ 
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formation is provided that will be of 
value to those with considerable experi- 
ence in plastics. Much information is 
provided that has hitherto not been dis- 
closed in any literature.— $5.20 post- 
paid. — F. D. M. 

CULTURE METHODS FOR INVER- 
TEBRATE ANIMALS 

I By Galtsoff, Lutz, Welch, Needham, and 
I dozens of other specialists 

A 590-page book containing the ex- 
perience of scientists who are ex- 
pert in rearing protozoans, hydrozoans, 
trematode worms, rotifers, bryozoans, 
spiders, insects, snails, and a host of 
other invertebrates for studies that re- 
quire a continuous supply, as in teach- 
ing or research in genetics, parisitology, 
zoology, entomology, and so on; also in 
aviaries, aquaria, and fish culture sta- 
^tions. A thoroughly practical compen- 
dium, chock full of specific directions 
and recipes. — $4.20 postpaid. — A. Q. I. 

THE DAILY NEWSPAPER IN 
AMERICA 

By Alfred M. Lee 

I N the space of 797 compact text pages 
is carefully traced the influence of 
the newspaper on American life. The 
history of newspapers serves as a foun- 
dation upon which is built a solid struc- 
ture of fact. Here the student of sociol- 
Dgy will find much of value ; the general 
reader will, if he can concentrate long- 
enough, absorb a vast amount of in- 
formation regarding newspapers — what 
they stand for, how and why they are 
edited, and how and why certain news- 
papers can and do wield such a strong 
influence in their own localities. — $4.95 
postpaid. — A. P. P. 

DIESEL HANDBOOK (Fourth Edition) 
By Julius Rosbloom 

T O those who know their Diesels, it 
is only necessary to mention that this 
is the fourth edition of a practical book 
of instruction for engineers and students 
on modern Diesel engineering for all 
types of installations. It is officially en- 
dorsed by engineering organizations. — 
$5.25 postpaid — F. D. M. 

EVERYDAY FIRST AID 

By Walter Frank Cobb, M. D. 

O NE neither looks for trouble nor 
anticipates it. It is important, how- 
ever, that everyone know the simplest 


For sale by 
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first aid measures to take when an acci- 
dent happens. If such a book as this 
is read beforehand, one can be surer 
of doing the right thing at the right time. 
After the accident has happened, there 
is usually too much frantic haste, too 
much excitement for anyone but the 
man with the coolest head to do the 
things which will help the victim before 
the doctor arrives. Dr. Cobb’s book can 
be highly recommended for this reason 
as it covers with text and pictures the 
thing to be done in case of all types of 
accidents such as broken bones, cuts, 
drownings, poisonings, and electrocu- 
tions. — $1.65 postpaid. — F. D. M. 

THE LITTLE THINGS IN LIFE 

By Barnett Suie, Ph.D., Prof. Agricul- 
tural Chemistry, University of Arkansas 

V ITAMINS, hormones, and other mi- 
nute essentials for health are the ‘Tit- 
tle things” concerning which this well 
known scientist tells the story in non- 
technical language. Vitamins in connec- 
tion with dental disorders, colds, and 
other ailments, infant nutrition and 
foodstuffs, together with discussions of 
minerals, anemia and goiter, foods, hay- 
fever and asthma, ferments and indiges- 
tion, give the scope of this book which 
presents a review of the work done by 
science up to today. — $2.65 postpaid. — 
A. G. 1. 

THE TRAILER FOR PLEASURE AND 
BUSINESS 

By W. A. Kimball and W. L. Lamed 

T railer travelers, still increasing 
apace, may be divided into two gen- 
eral groups : those who use a trailer for 
vacationing, and those who use it as a 
perambulating office or showroom, The 
authors had both of these groups in mind 
in preparing the present book and they 
have done much to smooth the way for 
them if they will but read and profit 
thereby. The book is crammed with prac- 
tical advice on the selection of the 
trailer, its equipment, operation, and 
upkeep. 236 pages, well illustrated. — 
$2.65 postpaid. — A. P. P. 

LIFE AND DEATH 

By Andiea Majocchi 

T he autobiography, vivid and dra- 
matic, of Italy’s foremost surgeon. 
Despite one fault — the author’s exces- 
sive self-esteem even for an autobiogra- 
phy— this account is difficult to put 
down before about 2 a.m. with the read- 
ing of its last line. It gives, in addition 
to a well-told, lively narrative of emer- 
gency calls to rich and poor, in palaces 
and reeking slums and houses of pros- 
titution of Milan, an insight into the 
workings of a physician’s mind, which 
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Electric Impedance 
of Three Dimensions 

Direct currents are opposed by resistance. 
Resistance is a one dimensional quantity 
which is measured in the usual numbers 
of arithmetic, thus: 

Resistance RmS 
* !) t 

Alternating currents are opposed by re- 
actance as well as by resistance. Re- 
actance is another one dimensional quan- 
tity which is measured in the imaginary 
numbers of algebra, thus: 

Reactance X=c — i 2 

t II + 

The joint opposition of resistance and 
reactance is impedance. Impedance is a 
two dimensional quantity which is mea- 
sured in the complex numbers of algebra, 
thus ; 

Impedance 2=5 — i 2 

•t I I. 

Reactance has two components, inductive 
reactance and condensive reactance, So 
long as an alternating current is truly 
sinusoidal the two components are both 
imaginary, though one is positive and the 
other is negative, and form a one dimen- 
sional resultant, thus; 

Reactance = -f Inductive reactance 
— Condensive reactance 
Reactance X =‘(i4 — i 6) = — i2 

J. * + 

When an alternating current ceases to 
be sinusoidal the inductive and conden- 
sive components of reactance cease to act 
in the same dimension and cease to form 
a one dimensional resultant. An alternat- 
ing current with an harmonic is opposed 
by a fundamental reactance in one di- 
mension and by an harmonic reactance 
in a different dimension, that is, by a two 
dimensional resultant reactance, thus; 
Separate fundamental reactance 
X' = (+14 -i6) = -i2 
Separate third harmonic reactance 
X" = (+i 12 -i 2) = +i 10 
Combined first & third harmonic reactance 
X = (-12 & +il0) = +i4-j 6 
^ u 

The joint opposition of one dimensional 
resistance and two dimensional reactance 
is three dimensional impedance, thus; 
Impedance Z=S + i 4 — j 6 

■t m .1. 

The logical development of such three 
dimensional bifoliate impedances is to be 
found in: 

Arithmetic of the Alternating 
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(Condensed From Issues of November, 1887) 


CANAL— “Would it not be better for the Nicaragua Canal people 
to buy up the partially made Panama Canal works, and finish that 
enterprise? It looks as if it would have to be put on sale before 
long, although M. De Lesseps has lately issued a bulletin saying 
the canal would be finished in 1890, and no more money is required 
for its completion. The cash they have on hand, so he gives us to 
understand, is sufficient.” 

EDISON ON LABOR— “In reply to the question ‘When motive 
power gets to he four times as cheap as it is, Mr. Edison, what 
will become of the laboring man?’ the great inventor replied: 
‘He will he enriched by it. Machinery will be his slave. See how 
machinery has multiplied in the last 50 years.’ ” 

GAS LIGHT — “About two years since, we were afforded the op- 
portunity of privately inspecting an incandescent gaslight, which 
was then in a more or less incomplete condition, although it gave 
good promise of success. This was the Welsbach incandescent gas- 
light, which, since that time, has been perfected in all its details 
and put through practical trial. Its promise of success has been 
realized, inasmuch as it is now the subject of manufacture on a 
commercial scale.” 

ELECTRIC WELDING — ^“The art of welding iron and steel by 
means of the heat of an ordinary fire is many centuries old, and it 
is perhaps one of those simple operations wluch would hardly be 
considered a subject for improvement; but the 
invention of electric welding by Professor 
Thomson not only facilitates the welding of 
iron, steel, and such metals as have heretofore 
been welded by the old time methods, but 
permits of the welding of cast iron, copper, 
brass, German silver, zinc, aluminum, and 
other metals which have generally been con- 
sidered poor subjects for the welding process. 

Besides these, this new process has been successfully applied to the 
welding of unlike metals; iron and German silver, iron and brass, 
being examples.” 

TELEPHONE— “Few inventions of modern times took the public 
more by surprise than did the telephone. ... It is now employing 
in the United Efingdom alone more than ten millions of capital, 
and earning over 750,000 dollars in dividends. . . . The telephone 
industry has, however, made the greatest progress in the land of its 
birth, there being telephone exchanges in at least 860 towns in the 
United States. In New York alone there are exchanges with over 
7,000 subscribers, besides 2,500 private telephone wires.” 

SPANISH NAVY — “The United States government has at last 
screwed up its courage to the extent of ordering ships that shall 
make 19 knots an hour. This 
is equivalent to being about 
a quarter of a century be- 
hind old Spain. The Spanish 
navy is now in possession of 
a war vessel, the Reina Re- 
gente, that sails at the rate 
of 21 knots per hour, (Sic.) 

Probably by the time our 19 
knot ships are ready, Spain 
and other nations will have 
vessels that can make 25 
knots.” 


TUNNEL — “At a recent meeting of the geological section of the 
British Association, a report was read on the present condition of the 
experimental heading for the channel tunnel between Dover and 
Calais, a distance of 21 miles, the completion of the work having 
been forbidden by the English government. A hole has already been 
bored 7 feet in diameter, one mile and a quarter in length, nearly the 
whole of which is actually beneath the sea bottom. Most of the work 
was done five years ago, and as it has gone through a chalky forma- 
tion needing no lining, it has remained perfectly dry and the sub- 
stance at the surface of the boring has become harder by exposure 
to the air.” 

COMPRESSED-AIR LOCOMOTIVE — “Among the various systems 
of underground haulage shown at the Newcastle exhibition is one 
employing compressed air, and which deserves special mention. . . . 

We illustrate, in the annexed engraving, the 
locomotive exhibited at Newcastle. It is a 
four-wheeled engine, with inside cylinders, 
and the portion which in an ordinary steam 
locomotive would be the boiler is replaced by 
a cylindrical reservoir containing air under 
piessurc. This locomotive ha.s been shown in 
action since the opening of the exhibition, 
and drawing generally four tubs, but sometimes six, each weighing 
25 cwt. The total weight of the engine is about 2 tons. The cylinders 
are 4 in. diameter by 7 in. stroke, and the engine runs on a 3314 in. 
gauge.” 

NON-MAGNETIC WATCH— “In these days, when dynamos and 
electric motors are everywhere met with ... the production of a 
watch that is utterly unaffected by the strongest magnets is an im- 
provement well worthy of special notice. ... A cure for the whole 
affair is found in the invention of Mr. C. A. Paillard, of Geneva, 
Switzerland. He has applied palladium to the manufacture of 
watches, using it for those parts which are usually constructed of 
steel.” 

SPEED— “The fast locomotives used on the ‘two-hour’ trains of the 
Pennsylvania Railroad Company, between New York and Philadel- 
phia, have 6 ft. 8 in. wheels, 18 in. cylinders, and 24 in. stroke. The 
engines do a mile in 50 seconds.” 

BRITISH RIFLE— “According to Sir Henry Halford, the new army 
rifle is to have a very small bore, about 0.3 inch, and will be a repeat- 
ing rifle, with a magazine holding 10 shots. Owing to the reduction of 
bore, each soldier will be able to carry 166 rounds into action as 
easily as 100 rounds of the present ammunition. The trajectory of 
the arm will be very flat, so that, it is expected, as good shooting will 
be made at 1,000 yards with the new rifle as was made at 600 yards 
with the Martini-Henry, and at the same time the recoil will be 
reduced to one-third that of the present arm.” 

SECONDARY BATTERY- 

“A new type of secondary 
battery was employed on an 
electric launch recently test- 
ed by the French naval au- 
thorities at Havre. ... The 
number of cells used was 132, 
which furnished a current of 
from 87 to 89 amperes under 
a difference of potential of 
100 to 104 volts, and the 
weight per horse power per 
hour was about 73 pounds.” 



AND NOW FOR THE FUTURE 

CWhat the past ten years of experience have taught the avia- 
tion industry. 

((Heavy nitrogen, by Barclay Moon Newman. 

((Greater New York’s latest vehicular tunnel system, by R. G. 
Sketrett. 

((The second installment of the intriguing story of Ra-mose 
and Hatnufer. 

CThete is value in old automobile tires, by Philip H, Smith. 
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DR. FRANK CONRAD 


A SMALL, modest, elderly man, little 
known outside engineering circles, 
attended the last Milwaukee meeting of 
the American Institute of Electrical En- 
gineers to receive the Lamme Medal, 
one of the Institute’s highest awards, for 
“pioneering and basic developments in 
the field of electric metering and pro- 
tective systems.” This man was Dr. 
Frank Conrad, Assistant Chief Engineer 
of the Westinghouse Electric and Manu- 
facturing Company, and behind him 
stretched a lifetime of important inven- 
tions, many of which are still in opera- 
tion around us; some of them have 
helped to change the world. 

The Lamme award was made, in part, 
to celebrate Dr. Conrad’s invention of 
the small, round type, watt-hour meter. 
This occurred 30 years ago, and since 
then more than 30,000,000 meters of this 
type have been manufactured. 

In all, about 300 patents have been 
issued to Dr. Conrad, nearly all for elec- 
trical improvements and developments, 
but none of these covers bis greatest 
exploit. On November 2, 1920, at Sta- 
tion KDKA in Pittsburgh, he launched 
radio broadcasting on the world after 
months of experiment in his private 
radio station in a garage at Wilkins- 
burg, Pennsylvania. 

Dr. Conrad’s connection with broad- 
casting is not as widely known as some 
of his other achievements. Back before 
the World War, he made a five-dollar 
bet with another Westinghouse engineer 
over the accuracy of his watch. To settle 
the wager, he put together a small radio 
set to receive the Arlington time sig- 
nals. He won the bet, but by that time 
it didn’t matter. Radio had claimed 
him. When the United States entered 
the World War, Dr. Conrad was so 
widely recognized as an expert that the 
government called him to develop radio 
equipment for use in airplanes and in 
the front-line trenches. After the War, 
he went back to his experiments. 

Early in 1920 Dr. Conrad began radio 
broadcasts from his garage-station, put- 
ting phonograph records, amateur per- 
formers, and speakers on the air regu- 
larly twice a week. Presently, one of 
Pittsburgh’s large department stores, the 
Joseph Horne Company, advertised 
radio sets that could be used “to hear 
Dr. Conrad’s broadcasts.” With this evi- 
dence of widespread interest, the en- 
gineer was able to enlist the co-operation 


of Westinghouse officials and an inter- 
company radio station applied for a 
license to do commercial broadcasting. 
The application was granted and the 
new station became KDKA. 

But Dr. Conrad, whose engineering, 
skill and imagination had started the 
whole business, was not present at the 
first broadcast. So fearful were the en- 
gineers that the makeshift apparatus at 
KDKA would fail, that they stationed 
Dr. Conrad in his garage, on a branch 
telephone line, to carry on the broadcast 
if the regular station should cease to 
operate. 

Dr. Conrad subsequently developed 
short-wave apparatus and helped estab- 
lish the first radio relay station at Hast- 
ings, Nebraska. He was one of the first 
experimenters to demonstrate that short- 
wave radio could be transmitted across 
the Atlantic. . 

This lifetime of achievement was ac- 
complished without the aid of a formal 
education. When Dr. Conrad joined the 
Westinghouse company in his teens, he 
had not even completed grammar school. 


and his first job was in the machine 
shops. His ingenuity soon attracted such 
attention that he was transferred to the 
research laboratories. 

His present assignment, as Assistant 
Chief Engineer, is a roving one. He 
works on whatever problem interests 
him most. Other engineers bring him 
their worst puzzles for solution. Around 
the Westinghouse engineering labora- 
tories he has a reputation for uncanny 
insight into the ways of materials and 
electricity. At one time he designed, by 
rule of thumb, a new type of trans- 
former. Another engineer, to make sure 
the design was correct, labored for 
weeks with mathematics. His results 
were a complete confirmation of Dr. 
Conrad’s design, worked out in about 
30 minutes. 

To people who call him a “scientist,” 
Dr. Conrad is apt to reply that he pre- 
fers to be known as an engineer. With 
proper pride, he explains that scientists 
may discover important natural prin- 
ciples, but an engineer is a man who 
makes things work. 


ASTRONOMY FROM ABOVE THE 
EARTH’S ATMOSPHERE 


A stronomers often assert that what we human 
^ beings can see beyond the earth is only what the 
annoying earth’s atmosphere permits us to see, and 
it is certain that we could see much more if we could 
go beyond it or successfully command it to draw 
away from in front of our instruments. However, by 
going in an airplane to an altitude of 25,000 feet 
(above most of the atmosphere) and photographing 
the sun’s corona during an eclipse, Major Albert W. 
Stevens, a member of the Hayden Planetarium-Grace 
Eclipse Expedition, has revealed for the first time 
that the solar corona is not merely the familiar ar- 
ray of finger-like streamers from the sun but a 
globular layer a million miles thick surrounding it. 
The photograph shows the spaces between the “fin- 
gets” li^Hy filled in to a uniform distance. 



t 



Perfectlysharpened 
blade. When a blade 
with such an edge also 
shows a good sharpness test, it will have 
the best possible durability in actual use 


to show a good sharpness test, but will not 
be as durable as the perfect edge at left 


Imperfect 
sharpening. 

This blade can be 
stropped to show a fair sharpness test de- 
spite ragged edge; its durability is poor 
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New Slia^ing Facts . . . Razor and Blade Design 
Important ... So Is Blade Angle . . . Teeth in Blade 
Unnecessaiy . . . Razor Steels . . . Lather Two 
Minutes or More . . . Shaving Technic Often Poor 

By ELBRIDGE J. CASSELMAN- 


B efore the days of the pencil 
sharpener, the writer used a pock- 
et knife to keep points on his 
school pencils. His best eSorts with a 
hand stone failed to sharpen the knife 
sufficiently to shave hair. Therefore, it 
was a striking discovery to find that the 
freshly sharpened knife would shave 
after it had been stropped on the leather 
upper of his shoe. Since that time he has 
learned stiU more about sharpening cut- 
tins: edges and has found that razors 
which have had a leather stropping as 
a final step are the sharpest edge tools. 

P OGONOTOMY (derived from two 
Greek words meaning ‘"to cut the 
beard”), or shaving, was one of the 
early arts of history, rivalling the other 
arts of personal adornment in antiquity. 
The excavations of archeologists have 
uncovered in many places objects that 
they believed to be razors. The earliest 
razors were made of bronze and some 
examples are in the British Museum. 
The Roman razors were of iron, as were 
the razors recovered from the ruins of 
Pompeii. The writer has demonstrated 
the possibility of sharpening bronze, 
pure iron, and even copper to the point 
where shaving is possible, which 
strengthens the claims of historians. The 
ancients must have been stoical he-men, 
as experience with these materials shows 
they would never shave comfortably. 

With the introduction of steel that 
could he hardened by heat treatment 
(Damascus steel, for example) it was 
possible in ancient Greece to produce 
razors of quality about equal to those 
of today. Natural stones were available 
for grinding an edge and for honing it; 
textile materials and tanned leather had 
Iseen in existence for centuries, so that 



Early model of a sharpness tester. 
Blade held in top of swin^ng arm 


an edge sharp enough for shaving could 
have been produced by methods much 
like those in present use. No doubt shav- 
ing was occasionally accomplished with 
first rate equipment, but lack of knowl- 


edge of what constituted good equipment 
must have doomed many attempts to 
make good razors. 

In the important matter of prepara- 
tion for shaving, we have little evidence 
of the ancient practices. Detergents were 
known and used, especially in religious 
rites, but the types of soap that we use 
today, especially those containing a min- 
imum of alkali, were probably little 
known or utilized. Shaving must have 
been torturing, and it is natural that a 
special group of artisans, the barbers, 
should have been formed, whose busi- 
ness was shaving and tonsorial adorn- 
ment. Rome's first barber came from 
Sicily about 300 b.c., but there were 
barbers in Greece before 400 B.c. 

The difficulties and discomforts of 
shaving probably had some infiuence on 
tonsorial styles, but there were other in- 
fluences as well. The Bible contains de- 
crees regarding shaving and the use of 
razors. Alexander the Great reversed the 
Macedonian fashion of wearing a fuR 
beard lest an enemy be given a “handle” 

*For the past five years the writer has en- 
gaged in a comprehensive study of shaving 
technics and devices. Facilities for the inves- 
tigation were provided by a Fellowship at Mel- 
lon Institute of Industrial Research in Pitts- 
burgh, maintained by the Magazine Repeating 
Razor Company. In these studies all phases of 
shaving were examined, from the physiology 
of the growth of hair to the metallurgy and 
sharpening of safety raaor blades. 
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to seize in slashing at soldiers’ throats. 
Among the Romans the younger Scipio 
deserves a place in the history of per- 
sonal hygiene as the first Roman to shave 
every- day. The Roman emperors did not 
all follow his example ; from Hadrian to 
Constantine they were full-bearded. 

There have been controversies, fre- 
quently acrimonious, regarding shaving 
the beard, based on everything from 



An enlarged section through the 
hair and skin of beard; glands, 
muscles, nerves, and so on, not 
shown. The drawing indicates the 
average thickness of the corneum 
and epidermis, coarse wrinkles, and 
the pit surrounding the hair shaft 

piety to sanitation. Even today the dis- 
cussion occasionally appears in British 
newspapers and periodicals. Medical 
men have taken sides at times, tire de- 
fenders of the beard pointing out its 
value as a heat insulator and air strainer 
fur the pathogenic organisms; the op- 
ponents have held the beard to be un- 
sanitary because it is a micro-organism 
trap. Must physicians in America are 
clean-shaven and few favor the unshaven 
face. Neither physicians nor their col- 
laborators in allied fields have ever 
demonstrated that daily sliaving affects 
the hair. Their evidence indicates there 
is no effect whatsoever on the growth 
rate, coarseness, or density of spacing, 
after the change from the downy hair of 
adolescents to the stubborn beards of 
manhood. 

T he art of shaving as practiced by 
barbers has probably changed little 
with age. except as they have taken ad- 
vantage of the few' advances made from 
time to time. One of these advances was 
the introduction of “hollow' grinding” in 
the 18th Century, which facilitates the 
honing process in the sharpening of a 
razor. Another was the development of 
soaps less harmful to the skin than the 
soda and potash chemicals available to 
older civilization as detergents. The 
present practice, in w'hich most men 
shave themselves, did not take place un- 
til the invention of the replaceable safety 
razor blade. This forward step made it 
possible to transfer from persons to ma- 
chines the great skill necessary to 
sharpen a razor and to replace this dex- 
terity with the relatively simple motions 
of reloading a safety razor. 



Top: Sectional drawing of hair and 
epidermis after mild stretching of 
the skin. Lower; The same section 
after over-stretching skin, especial- 
ly over the bony parts of the face 

The replaceable safety razor blade 
was invented at the beginning of the 
20th Century. A guard bar for prevent- 
ing the cuts that occur when unskilled 
hands use a knife-type razor had already 
been fitted to such razors as early as 
1875 by Michael Hunter, of Sheffield. 
England. Rolling mills producing steel 
six to twelve thousandths of an inch 
thick w'ere unknown. The cheap replace- 
able blade, manufactured from such 
steel, had to wait for the coming of these 
mills. Tool steel of these dimensions can 
now be rolled by any “wire mill” and any 
one of several manufacturers can pro- 
duce sharp blades from it. Today such 
blades are used by about 90 percent of 
American men. 

The effects of the widespread use of 
safety razors have been social, economic, 
and dermatological. Among the social 
effects may be mentioned the passing, 
probably for good, of the full beard as 
a style. Faces that are smooth shaven 
every day have been with us in large 
numbers for over a quarter-century, and 
have demonstrated that their contribu- 



Top; The shaving condition which 
pertains when the edge angle is 
correct but the clearance angle is 
too small. This results in a long, 
pointed stubble, minimum damage 
to the skin, and minimum discom- 
fort due to "pulling.’* Lower: Shav- 
ing condition when the edge angle 
is correct but the clearance angle is 
too large. Results in this case are 
a dose shave with Utde effort, maxi- 
mum damage to skin, and great dis- 
comfort due to "pulling,” imless 
lire razor blade used is very sharp 


tion to personal hygiene outweighs the 
debatable value of the beard as a pro- 
tection for the skin. Socially, this is 
probably quite important for it is be- 
lieved that the psychological effect of the 
daily shave is to improve the tempera- 
ment and the temper of the nation. The 
dermatological effects have been, in 
general, the promotion of skin health. 

Of shaving in general and razor 
blades in particular, science has learned 
many things in recent years. In the fol- 
lowing discussion, new facts will be told 
and old traditions smashed — all in the 
interest of better shaving. The technical 
opinions expressed have been arrived 
at as a result of extensive laboratory 
investigation. 

One of the first studies made — a fun- 
damental measurement — was of the 
change in sharpness of razor blades as 
a result of shaving. The device used for 
this purpose (U. S. Patent #1,983,597) 
depends directly upon the capacity of 
the edge to cut very fine rayon fiber at 
a point Va inch below a grip from which 
the fiber is freely suspended. Instead of 
measuring the force necessary, it was 
found more suitable to measure the 
velocity of the blade, when freely swing- 
ing on a pivoted arm, necessary to cut 



Top; Shaving condition when clear- 
ance is correct but edge angle is 
too great. The principal effect is 
increased "pulling” during shaving. 
Lower: Shaving condition when 
clearance angle is correct but edge 
angle is too small. The results are: 

A close shave with little effort, con- 
siderable damage to skin, and mini- 
mum discomfort due to "pulling” 

the fiber. The results are expressed 
arbitrarily in velocity units — feet per 
second — ^which are a direct quantitative 
measure of the shaving quality of the 
blade. An early model of the device is 
shown in one of the accompanying illus- 
trations. The scale of the testing device 
was graduated to cover the whole useful 
range of razor blades, from the scale 
reading of unit, which represents the 
sharpest blades ever tested, through the 
range of 6 to 9 units in which many men 
discard used blades, and to the range 
of 10 to 16 units in which blades are 
useless for shaving. By means of this 
test, it is possible to study the effects of 
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sharpening practice on both sharpness 
and durability; the efiects of steel com- 
position and quality upon the capacity 
of a blade to take a sharp edge and to 
retain it when in service ; and the effects 
of shaving practice and of blade stor- 
age upon the failure of the blade edge. 
It was found to be a very useful means 
of control and interpretation in all 
kinds of shaving tests. The microscope 
was also a useful accessory in these 
studies; it was particularly valuable for 
the examination of blade edge profiles. 

Data of great importance were ob- 
tained from the reports of experimental 
shavers, of whom some 10 to 15 shaved 
themselves according to directions every 
day for several years. They were pro- 
vided with experimentally prepared 
razors, blades, and soaps. They observed, 
as a routine matter, the effort required 
for a close shave, any “pulling” sensa- 
tion or other discomfort during the proc- 
ess, and any evidence of skin injury. 


L aboratory methods were also 
I devised for measuring the quanti- 
ties of skin and hair removed by each 
daily shave. These methods involved 
collecting the debris from the razor and 
centrifuging it in suspension in a soap 
solvent. 

The time required to soften hair by 
soap and water solutions was made a 
separate study by measuring the stretch 
of submerged single hairs under a load 
of 16 kilograms per square millimeter 
during definite time intervals. By this 
method, the tremendous efiects of wa- 
ter temperature on the rate of hair 
softening were demonstrated in the 
laboratory. 

All important conclusions reached in 
the tests were checked by the so-called 
“comparison shave,” a method which 
the average shaver can apply. The 
technic calls for the use of two single- 
edge razors that are alike in every re- 
spect except for the condition that is to 
be studied. The beard is completely 
softened as described subsequently (un- 
less, of course, lathering procedures are 


MINIMUM REMOVAL OF EPIDERMIS 
AROUND HAIR SHAFT 
r SHAVED HAIR STUB; CANNOT 
j / BE FELT BY FINGERS 
! / GENERAL LEVEL 

' ( TOPS OF WRINKLES 



The condition of the skin and hair 
after proper shaving with keen edge 


POINT OF FIRST CONTACT 
BETWEEN BLADE AND HAIR 



Condition of hair stubble when 
shaved without stretching the skin. 
The stubble can be felt with the 
fingers, especially against the grain 


being studied), and one razor is used 
on each side of the face. On subsequent 
days the order of shaving the face is 
reversed so as to eliminate differences 
arising from any uncontrolled variables. 
Pains are taken to compare carefully 
the amount of effort required to get a 
close shave, the amount of pulling or 
other discomfort such as scraping sen- 
sations, and the amount of skin damage. 

Failure to control essential variables 
by some such test is probably responsi- 
ble for many of the false notions regard- 
ing shaving; for example, the relative 
importance of actual shaving and cor- 
rosion of the edge during storage as 
contributing factors in the failure of the 
cutting edge. The edge becomes dull 



shaved hair results from the use of 
a dull blade, too small a clearance 
angle or too great an edge angle. 
Lover: Condition of the hair stub- 
ble when shaved first with the grain, 
then against — ^medium sharp blade 



blade is slightly deflected during 
the actual cutting of the hair, as 
shown in the lower drawing. This 
is exaggerated by a small edge angle 
and also by a large clearance angle 

during shaving, not during storage, un- 
less it is left actually wet for some 
hours. 

Some of the well-confirmed results of 
this five-year study can be stated. The 
most probable cause of unsatisfactory 
shaving with a new factor}’-sharpened 
blade is incomplete preparation of the 
beard. (Correct preparation will there- 
fore he dealt with in detail later in this 
article.) The tendency to ascribe all 
shaving troubles to the blade is so wide- 
spread that razor-blade technology will 
be considered here. 

Safety razor blades are made by au- 
tomatic machinery that does on a large 
scale what barbers do by hand. The 
blade is hollow ground to give the edge 
its general shape and dimensions. It is 
then honed with the finest honing ma- 
terials, increasing slightly tlie angle 



safety razor than merely making a 
new type of guard and blade. The 
drawing shows some of the impor- 
tant features which must be taken 
into consideration if shaving with 
the razor is to be satisfactory. The 
features shown pertain to a solid 
guard type of razor. If the guard 
consists of teeth, two to three de- 
grees are added to tangent angle 

that was produced at the edge by the 
grinding. Then it is stropped, using a 
considerably greater footage of strop- 
ping than does the average barber. 
Furthermore, the stropping pressure and 
angles are controlled to a much more 
accurate degree than can be done by 
hand stropping or by any of the re- 
sharpening devices. When the pressure 
adjustments are correct for the grade of 
steel being sharpened, the result is a 
"perfect” edge. We can define such an 
edge as one having a sharpness under 
1.5 units on the scale described above; 
one having no visible teeth or serrations 
in the profile of the edge; and one hav- 
ing the bisector of the edge angle 
parallel to the central plane of the blade. 
Both the radius of curvature of the edge, 
and the teeth ( if invisible ones are pres- 
ent), are much smaller than the aver- 
age spheroidized carbide particle that 
is a characteristic constituent of razor 
grade steel. The makers of the best 
razor blades attain this condition in a 
large proportion of their product. When 
a blade is in this condition, it will give 
the best possible satisfaction and maxi- 
mum durability in shaving. 

T he quality of the steel has an in- 
direct effect only on the durability 
because, within a surprisingly wide 
range of steel quality, all perfect edges 
have almost equal durability. The qual- 
ity of the steel has an important effect, 
however, on the ease >v'itli which a per- 
fect edge may he produced. To that 
extent it affects the lasting qualities in- 
directly. It is of economic importance to 
the blade maker to use the steel that 
sharpens the most easily, hence it fol- 
lows that razor blades are made from 
the best steel lor the purpose. 

The most frequent departure from 
perfection of the edge is in the presence 
of small teeth or serrations. They are 
hard to eliminate; the correct adjust- 
ment of factory stroppers to do so is 
something of an art. They are the most 
important single item that affects the 
durability of the edge. Freedom from 
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serrations is the prime essential of good 
durability, compared with which other 
factors including steel quality are of 
minor importance. As a condition, it 
was so frequently missed by barbers 
and by the early makers of replaceable 
blades that a traditional belief in the 
necessity for fine teeth in the edge of 
a razor has grown up. Because of the 
failure of hand stropping to 
attain this toothless condition. ~j 

the skdfully manipulated 
"slanting” stroke for shaving . y 

has been developed by many | 
users of barber's razors. Such 
stroking methods are unneces- 
sary with the best safety razor • . 
designs, although their use is | 
always beneficial. A diagonal- 
ly directed stroke definitely 
prolongs the effective life of 
the blade edge when it begins 
to get dull. ^ V-'-i 

When a razor user thinks he 
has found a blade made from ^ 
soft steel (a frequent com- 
plaint), the chances are that, 
instead, lie has a blade with a 
rough edge. It is possible but 
not economical to put "per- Hair 

feet” edges on steel that is in no 

considerably softer than razor 
grade steel. And it is extremely difficult 
to put perfect edges on harder steels 
than those of razor grade. To do so 
would result in a practically inconspicu- 
ous gain for the user. Steel for a per- 
fect edge, produced economically, must 
be neither too soft nor too hard. 

The satisfaction that a blade will give 
can be predicted by simple non-de- 
structive tests for sharpness and free- 
dom from roughness. These tests are 
also useful in evaluating the effective- 
ness of blade resharpening devices. 
Most of the resharpeners that are avail- 
able at present will improve a blade 
from the condition where it is no longer 
useful {say a sharpness of 9 units) and 
make it again serviceable for one com- 
plete shave without further resharpen- 
ing. No resharpener will prepare blades 
that are the equal of the factory 
sharpened blades for which safety razors 
should be designed. If one finds that a 
resharpened blade gives him a close 
shave, it is strong evidence that the 
razor in which he uses it is improperly 
designed. A bloody face often results 
from the use of a new factory-sharpened 
blade in such a razor. 

The actual shaving operation itself 
removes from 0.006 to 0.030 cubic inch 
of dampened skin along with the daily 
powth of hair. This skin is not removed 
in a uniformly deep layer over the 
shaved area, but principally from 
around the individual hair shafts. The 
effect is not important normally, since 
the outside layer of skin is constantly 
wearing off and replacing itself by 
natural growth. When ft is aggravated* 


bloody spots sometimes appear, leaving 
the sHn open to infecting agents, and 
providing a mechanical basis for in- 
growing hairs. This aggravation may re- 
sult from any practice that contributes 
to a “close” shave. Among such pro- 
cedures are the use of a new sharp blade 
in a razor that is designed to be used 
with dull blades; shaving over the face 




Hair chips — cross-cut, splintered, and sliced — as removed 
in normal shaving. Magnification is about 40 diameters 


more than once, especially against the 
grain; and pressing hard on the skin 
with the razor. The design of razor that 
minimizes the skin removal is also the 
one that lessens tlie pulling and scrap- 
ing effects of shaving. 

Some of the important features of 
safety razor design are shown in the ac- 
companying drawings. It is to be noted 
that the shaving angle between the blade 
and face is controlled principally by 
an element of the razor design which 
is called the “tangent angle” in one of 
the illustrations, rather than by the 
user’s method of holding the razor. The 
other drawings bring out the complex 
situation of conflicting items in the 
choice of the tangent angle. The selec- 
tion of a large tangent angle to secure 
a close shave results in excessive re- 
moval of the surface skin and in the 
probability of pulling discomfort. 

D esign for a safe, comfortable shave 
results in the possibility of failure 
to get a close shave. The safest shave is 
obtained when the tangent angle built 
into the razor is less than 25 degrees. 
Even when a new sharp blade is used 
with such a razor, it must be passed 
over the face more than once in all di- 
rections for a close shave, and the third 
or fourth shave with the most durable 
type of blade may seem to be unsatisfac- 
tory. For this reason, very few commer- 
cial safety razors arq constructed to 
have such small tangent angles. The 
tendency of many raar meiexs has 

hqea rather to oonfo^ in th^ d^ns 


shave in a hurry. That is, they have 
adopted a large shaving angle. Some 
commercial safety razors have been 
found with tangent angles measuring 
as high as 56 degrees. Such razors give 
the user a feeling of scraping during 
use, and, therefore, sacrifice both free- 
dom from skin irritation and comfort 
to give the user a close shave with dull 
blades. Of course, an angle 
exists that gives a good com- 
promise between these con- 
flicting effects. It is not the 
same for all users because of 
the wide variation in individual 
tastes and needs; however, a 
, tangent angle of 28 to 32 de- 
' grees appears to be the most 
, suitable for many men. 

Even in the case of correctly 
designed razors, some varia- 
. tion in effect will be observed 

i occasionally. In razors where 
the blade edge is definitely 
placed with relation to the 
W guard by a stop or lug, this 
variation may be due to an un- 
^ symmetrically honed or slrop- 
* ped edge; that is, one where 
loved the bisector of the ultimate 

leters edge angle is not in the same 

plane as that of other blades 
of the same make. Obviously, the shav- 
ing angle will be affected thereby. In 
the usual double-edge razor having no 
stops, both this unsymmetrical condi- 
tion and varying blade width dimensions 
may be the cause. 

Speaking in terms of the shaving 
practice of the average man, the most 
probable cause of dissatisfaction is his 
faulty facial preparation. Water is ac- 
tually the great softening agent for hair. 
No other material is comparable with it, 
except those having a specific chemical 
action, and these are sometimes dan- 
gerous as their action extends to the 
skin as well. Water penetrates the hair 
by absorption, reducing its strength and 
hardness some 60 percent and its elastic 
properties about 90 percent. The soften- 
ing effect is quite important when we 
remember that dry hair is harder than 
lead, aluminum, or annealed copper, 
being comparable with dry paper in its 
capacity to ruin cutting edges. The ulti- 
mate effect of water is little influenced 
by its own hardness or softness. The de- 
gree of alkalinity introduced by soap 
may make the final hair condition some- 
what softer than does neutral water. 
The rate at which tlie soft condition is 
approached, however, is affected by 
some important factors, of which wa- 
ter temperature appears to be the most 
pronounced. 

Lathering the hair with hot instead 
of cold water is sure to bring about 
the approach to complete softening 
sooner. However, a detergent is neces- 
sary for the removal from the hair of 



Wlio Foots tlie Bill? 

S INCE the railroads have long been a 
political football, it is not so hard to 
understand part of the motive behind the 
effort to limit the length of freight trains 
to 70 cars by law. The Senate recently 
passed and the House has pending a bill 
to make this limitation. The stated theory 
behind it is that the limitation will im- 
prove railroad safety. 

We are not interested in the politics of 
the question but, as a shipper and a con- 
sumer of shipped goods, we are defin- 
itely concerned. Farmers, shippers, and 
industry in general are concerned, for 
they — and we — would have to shoulder 
a vastly increased railroad burden; the 
alternative is bankruptcy for the rail- 
roads and inefficient, wasteful, costly 
government opeiation. 

The railroads are not wealthy. In the 
past, many of them have been bankrupt 
and even now 28 percent of the railroad 
mileage of the country is in the hands of 
receivers or tiustees in bankruptcy. Des- 
pite this fact, railroads have spent over 
eight billion dollars since 1923 in addi- 
tions and betterments to their properties 
— eight billions which benefited the en- 
tire country. 

The new bill, if it becomes law, would 
make necessary the operation of 147,- 
000,000 additional train-miles to handle 
the traffic of a normal year (based on 
1930], would involve out-of-pocket op- 
erating expenses (also 1930) of not less 
than 125,000,000 dollars, and would 
force tremendous capital expenditures 
for track and yard facilities and for en- 
gines suitable for shorter trains. Add this 
125,000,000 dollars to the loss due to re- 
duced freight revenues because of re- 
duction of average revenue per ton per 
mile; and increases in expenses due to 
the advance in prices, to previous ad- 
vances in wages, and to demands for 
other wage advances — adding all these, 
we have a total of 639,000,000 dollars. 
This would wipe out 95 percent of the 
net operating income earned in 1936. 
The public would pay tliis or govern- 
ment operation would inevitably follow. 

Perhaps the improvement in safety is 
worth this increased cost? No. Statutory 
three-judge courts sitting as District 
Courts of the United States in both Ne- 
vada and Arizona have decided other- 
wise in cases involving state train-length 
limitation laws. The actual record is 
equally as emphatic. From 1923 to 1935, 
the number of cars in the average freight 
train increased 16 percent while acci- 
I dpnts to trainmen were reduced 61 per- 


Additional train-miles would correspond- 
ingly increase the opportunity for such 
casualties. Obviously, grade-crossing ac- 
cidents would also increase in proportion 
to the greater number of trains passing 
any given crossing. 

The theory thus failing to hold water, 
there remains only the actuality. The 
new law, if passed, will necessitate in- 
creasing the number of trains— ergo, the 
number of train crews composed of more 
men to raise the membership of the en- 
gine and train service brotherhoods 
sponsoring it. For such a reason must 
we, the public, foot such an enormous 
bill or risk disastrous government opera- 
tion of the railroads? If the brother- 
hoods are myopic, isn’t it about time that 
we, the pubUc, take a hand ? 

To Amplify Wealth 

O NCE more in scientific circles there 
is much discussion, some of it heat- 
ed, concerning a practical question 
which probably will not down until it is 
definitely settled one way or the other. 
The question is whether scientists should 
continue making discoveries and giving 
them freely to the world— which means 
in actual practice giving them to astute 
business men who use them in profit 
making — or whether the scientists should 
patent their discoveries and, through 
suitable agents of their own choosing, in 
effect put science itself into business. 
The proposal is that science should use 
the profits for the further maintenance 
of laboratory research which in turn will 
make possible still other discoveries. In 
neither case would any scientist person- 
ally acquire any wealth. 

The idea is a kind of '‘regenerative 
feedback.” It is now being considered 
because the sources of large funds are 
likely more and more to dry up as our 
nation passes out of the period in which 
freshly opened resources will permit the 
acquisition of huge fortunes to be shared 
by science. 

In large measure, while the world is 
slowly coming to sense the roundabout 
connection between money granted for 
scientific research and the returns from 
that research, it still fails to sense that 
connection very clearly, and therefore it 
fails to reinvest a large enough part of 
its earnings in scientific research. There- 
fore, until that realization has fully ar- 
rived, why should scientists not retain 
control of their discoveries and feed the 
proceeds back into the circuit, thus 
bringing about greater amplification of 
the research funds? To some extent this 



Times change and, with them, condi- 
tions change. Despite some minor draw- 
backs freely admitted, which might af- 
fect the system, we strongly favor this 
regenerative feedback for the funds of 
scientific discovery. 

Radicals 

F ace washing is reported by one psy- 
chologist as having a definite bearing 
on the charactei of young political radi- 
cals. No; not simply too much face 
washing but too much face washing 
against the will of dirty faced young- 
sters. Their revolt, as children, against 
this hygienic rite is said to exemplify 
their rebellious spirits and to lead them, 
in combination wdth the attendant nag- 
ging. reproach, and ridicule, toward an 
"agin everything” attitude. 

If the good doctor means that radical 
youth didn't relish face washing as chil- 
dren, we agree that this is almost self- 
obvious. Radicals are malcontents. Quite 
likely they would be constittitionally op- 
posed to an}lhing so illuminating, if we 
might so express it. as to show the clean 
skin beneath. In a highly competitive 
economy wherein it is given to each ac- 
cording to his ability and enterprise and 
where the knocks are hard, they "can’t 
take it.’’ They are the Something-for- 
Nothing boys of the order of jackals; 
lacking the will to work out their own 
destinies or the ability to outline an or- 
derly plan for human progress, they de- 
mand hand-outs and would attach the 
fruits of other men's labors (by force, 
if necessary) and destroy the competi- 
tion against which they can nut stand up. 
Knowing their inability to adjust them- 
selves to our system of struggling for 
existence, they mask their inferiority 
complexes with a pose of intellectualism, 
so called. And still they refuse to wash 
their faces! 

As we read the report, however, we 
got the impression that the psychologist 
meant that forcing the child to wash his 
face influences him to become radical. 
If so, the report must have erred; the 
doctor could not have meant that. Re- 
sistance to face washing is too general 
among children. Indeed, the large ma- 
jority of children don’t like it, have to be 
driven to it. But most of these youthful 
revoltexs are not revolutionists. Of su- 
perior intellect, they are the red-blooded, 
hard-hitting fighters of future competi- 
tive businesses and governments. They 
are the little rascals, freckle-faced and 
grimy, whose faces, in later years, will 
he marred fay the dust and sweat o£ the 
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t'DITOR’S NOTE: Human intecest rather than special arche- 

ological or historical significance is the mainspring of the 
intriguing account which follows. Its reader will be at the side of 
the archeologists of the Metropolitan Museum of Art Egyptian 
Expedition as they withdraw object ofter object from the well- 
packed tomb, not of dazzling royalty but of two plain, middle- 
class people — commoners — whose only claim to note lies in the 
pertinent fact that their son, by hook or crook, and no doubt 
by the plentiful exercise of gall, had risen from his humble sta- 
tion to the rank of personal dictatorship behind the throne of 
Egypt occupied hy a regent queen— herself in part a usurper. 

With occasional smiles at some of the rather amusing facts 
revealed, we shall learn just how this dictator buried his father 
and mother — ^the one with meager attention, the other with con- 
siderable display for a commoner — and how he planned to have 
himself finally buried in royal splendor before fate caught up 
with him and probably "bumped him off.” No doubt Ra-mose — 
for that was the dictator’s father’s name — would have been con- 
siderably annoyed had he known that several hundred thousand 
inquisitive American readers 3400 years after his decease would 
be amused to learn that he had but one shirt — “grafted,” at 
that, from the royal linen stores. 

In order to understand the account, which is from the Bulletin 
of the Metropolitan Museum of Art, it is helpful to know the 
background. About 1000 years after the pyramid age in Egypt, 
when the capital had been moved 250 miles up the Nile to 
Thebes, and about a century before the time of Tutenkhamon, a 
king named Thutmose II ruled, and in the year 1501 B. C. he 
died. His little son was too young to rule, so the regency was 
entrusted to the widow. Queen Hat-shepsut — not to be confused 
with the humbler Hat-nufer previously named. The queen was 
young, and herself admits in inscriptions that "to look upon 
her was more beautiful than anything; her splendor and her 
form were divine; she was a maiden, beautiful and blooming.” 
A frank woman! 

Among the contemporaries of this beautiful and blooming 
queen was an able, energetic, handsome (we have several of his 
portraits) and ambitious man named Sen-Mut. After the king’s 
passing, this opportunist lost no time in feathering his own nest 
with the person In power, just as similar things are sometimes 
done today, 3438 years later. Forthwith, Queen Hat-shepsut 
appointed him to an office that gave him charge of the Temple 
of Karnak and of the Royal Palace. Soon he had absorbed other 
offices, and in time he was the queen’s right hand man in various 
senses — he became Overseer of Overseers of all the Works, Su- 
perintendent of the Royal Slaves, of the Treasury and of the 
Armory; and, in addition, he became Superintendent of the 
Private Apartments, and then of the Bathroom and finally of 
the Royal Bedrooms. In short, Sen-Mut, by the simple process 
of reaching for more, became Chief of the Works. 

As no woman could be full ruler of Egypt, Queen Hat-shepsut 
did something quite original— she had herself declared King! 


Today one may see in the Metropolitan Museum of Art, In New 
York, large granite statues — true originals brought from Egypt 
— of this queen which depict her as a man king. There are evi- 
dences that this new usurpation role of the queen’s was the idea 
of Sen-Mut the resourceful, and was promulgated hy him. 

With everything going his own way Sen-Mut next thought of 
his own burial and built an expensive tomb in plain sight on a 
hill, and this tomb was discovered a century or so ago. Then the 
old fox secretly built another tomb for his actual burial, only 
recendy discovered. For it, he tunneled under the sacred pre- 
cincts of Hat-shepsut’s royal temple, and he had it made like 
the queen’s. On the ostensible tomb he left the following modest 
inscription: "I was the greatest of the great in the whole land. 
I was the guardian of the secrets of the king in all his places; a* 
privy councillor on the Sovereign’s right hand, secure in favor 
and given audience alone; a lover of truth who showed no par- 
tiality; one to whom judges listened and whose very silence was 
eloquent. I was one upon whose utterances his Lord relied, with 
whose advice the Mistress of the Two Lands was satisfied, and 
the heart of the Divine Consort was completely filled. I was one 
whose steps were known in the palace, a real confidant of the 
Ruler, entering in love and coming forth in favor, making glad 
the heart of the Sovereign every day. There was nothing from 
the beginning of time which I did not know.” Sen-Mut also is 
frank! 

However, after 18 years of this kind of rule the stripling son 
of the deceased king (by another wife than Hat-shepsut) had 
grown older. Just what happened is unrecorded but these are 
the evidences: In Sen-Mut’s secret tomb all his own portraits are 
found to be mutilated — the faces are smashed, though Hat-shep- 
sut’s name Is still granted due respect. Something apparently 
“happened” to Sen-Mut! He disappears totally from history — 
both of his tombs were found quite empty. Three years later 
Hat-shepsut herself died. The new king, Thutmose III, was at 
last sole ruler of Egypt. One of his first moves was to have all 
the statues of Hat-shepsut hauled to the dump and broken in 
pieces, with every conceivable indignity heaped upon her like- 
ness. Some of those same statues, carefully put together again, 
are to be seen in the Metropolitan Museum of Art. 

At some time during the reign of Hat-shepsut and her stooge 
Sen-Mut — if the circumstances were not reversed — the parents 
of Sen-Mut died, and the account which follows concerns wholly 
the excavation of their tomb. A large part of the simple objects 
described and shown in the illustrations are to be seen in the 
originals at the Metropolitan Museum of Art in New York. 
One’s feeling on viewing them is, how remarkably well they were 
built, how remarkably preserved after 34 centuries — fully as 
fresh as the things only a century old that we find In our own 
attics. Even the food found in the tomb looks edible — the raisins 
and dates as if they could be soaked and eaten today, the cakes 
britde with age but sound, and on viewing all these objects the 
distant story is as if it had happened but yesterday. 


By AMBROSE LANSING 

Associate Curator of the Department of Egyptian Art of the 
Metropolitan Museum of Art: In Charge, Metropolitan Museum 
Excavations in Egypt 

and WILLIAM C. HAYES 

Assistant Curator of the Department of Egyptian Art of the 
Metropolitan Museum of Art 


I In Three Parts—Part One] 

J ANL'ARY 11 proved to be a mem- 
orable day. In the early morning 
word came down from the dig that 
the section of the gang clearing the 
upper slope of the Mil had uncovered 
another deposit of objects close against 
the rock face, a short distance below the 
forecourt of the tomb of Sen-Mut. The 
deposit consisted of a rectangular tam- 
honriiie, into which had been thrust, 
through a gaping hole in the rawhide 
cover, the parts of an elaborately carved 
chair of boxwood and a darker wood, 
and the upper part of a cedar headrest 
of good quality, The tambourine (Fig- 
ure 1), a rectangular wooden frame with 


incurved sides and ends, completely cov- 
ered by a single large piece of tightly 
stretched rawhide, is the only example 
hitherto found of its type, which is, how- 
ever, like the lute, well known from 
New Kingdom paintings (Figure 2). 
The chair, shown reconstructed in Fig- 


ure 3, has a well-preserved seat of cord 
mesh. Its legs are carved with care to 
represent those of a lion, and its paneled 
hack displays at the top an openwork de- 
sign, composed of a figure of the house- 
hold god Bes, flanked on either side fay 
the symbols of stability and protection. 
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The deposit constituted in itself a find 
of no small interest and value, and for 
some time our attention was focused en- 
tirely on noting and photographing it 
and on the delicate task of extricating 
the chair fragments from the tam- 
bourine. Not until the position of the 
base of the headrest was noted was a 
more important aspect of our discovery 
revealed. This part of the headrest was 
wedged between two chunks of lime- 
stone at the base of what at first had 
appeared to he no more than a slight 
projection in the neighboring rock face 
but on closer inspection proved to be a 
separate slab of stone. This was held in 
place and plastered over with coarse 
white mortar, unquestionably the block- 
ing of the doorway of an intact tomb. 

The tomb had been made and sealed 
up just before the commencement of 
the work on the great tomb above, and 
shortly afterward the sealed 
doorway had been buried 
deep beneath the fill of the 
artificial terrace thrown out 
in front of Sen-Mut’s fore- 
court. The position of the 
newly discovered tomb — 
squarely in front of the cen- 
ter of that of Sen-Mut — 
added considerable zest to 
our speculations as to its 
occupants. 

The removal of the block- 
ing, effected after its meth- 
od of construction had been 
recorded, laid bare a tiny, 



Figure 3: Hat-nufer’s chair, its 
cording as fresh as if nearly new 


rectangular doorway flanked by rough 
jambs of cut limestone, and, behind it, 
one small rock-cut chamber, 1.3 meters in 
height, 2.5 meters deep, and 2.9 meters 
wide. Our first glance through the door- 
way (Figure 4) opened up no extensive 
vista, for the eye was immediately con- 
fronted by an uninscribed, white Can- 
opic chest, shrine-shaped and mounted 
on sledge runners {D in the plan, Figure 
5) and, beside and behind it, a mass 
of coffins, boxes, baskets, and jars, so 
tightly packed together and so com- 
pletely filling the little room that prac- 
tically no free space remained. 

Disregarding for the moment a pair of 



Figure 1; Tambourine and chair 
fragments at the blocked entrance 
to Ra-mose and Hat-nufer’s tomb 


uninscribed, rectangular coffins, dearly 
visible on the west side of the chamber, 
our attention centered on a great black 
anthropoid cofiin which lay just to the 
right of the line of the doorway and ex- 
tended northward, back into the gloom 
beyond (II in Figure 5), and beside it, 
against the chamber’s east wall, another 
coffin, also anthropoid but 
much smaller and painted 
white. Both coffins were cov- 
ered by a series of linen 
palls concealing the bands of 
hieroglyphic inscription with 
which we knew them to be 
decorated; hut by raising one 
corner of the pall over the 
foot end of the hlack coffin, 
which lay within arm’s reach 
of the doorway, we were able 
to read the bottom of the last 
column of inscription on the 
near side of the coffin. The 
title and name were those 
of the “House-mistress Hat- 
nufer,” and when further pre- 
liminary investigation dis- 
closed the name “Ra-mose” 
on the lid of the white coffin 
the problem of the ownership 
of the tomb was solved. 

At this point we remem- 
bered a small rectangular 


panel of relief which occupies the center 
of the stela in Sen-Mut’s Deir el Bahri 
tomb discovered by the Museum's Ex- 
pedition in the winter of 1926-1927. The 
panel depicts a family group (Figure 
6). At the center sits the great Sen-Mut 
and beside him his “beloved father,” his 
arm thrown affectionately about his 
son’s shoulder. Facing them is the moth- 
er, in her extended right hand an open 
lotus flower, which she holds in gracious 
gesture before her son’s face. The names 
written over the heads of the paients in 
tills panel (and appearing elsewhere on 
monuments of Sen-Mut) are the same as 
those which we had just read on the cof- 
fins in the newly discovered hillside 
tomb, Ra-mose and Hat-nufer. 

The father, Ra-mose, bears no title on 
his coffin and only rarely on the pre- 
viously known monuments the no longer 
functioning courtesy title 
“dignitary.” He was there- 
fore a commoner, probably 
a peasant, for at this time 
anyone engaged in the 
learned professions or asso- 
ciated with the state or re- 
ligious administration could 
always summon up a title 
of some sort with which to 
grace his name on formal 
monuments. Hat-nufer, Sen- 
Mut's mother, likewise ap- 
pears to have been without 
special rank. Her name is 
frequently preceded by the 
title "house-mistress,” but 
this implies only that she 
was the senior woman in an independent 
household. Wliatever notice these per- 
sons received was due, we may be sure, 
to the distinguished position of their 
son — a self-made man in every sense of 
the expression. 

Four days were devoted to the prepa- 
rations for safeguarding the tomb and 



iwfer appeared when it was first opened 



.Vll lllu.trations courtesy tbe Metropolitan Museum ot Art 
Figure 2: The tambourine was like the one at the right 
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its contents and for its subse- 
quent clearing. The Director 
General of the Antiquities 
Service was duly notified of 
the discovery ; relays of extra 
guards were arranged; a 
stout wooden door, which 
could be secure!} sealed 
when nightfall should put an 
end to each day's work in the 
chamber, was pro\ided; car- 
rying litters were built for 
the transport of the bulkier 
objects; and trays, packing 
materials, varnishes, and oth- 
er preservatives were checked 
over and made ready. The 
morning of January 16 saw 
the commencement of the ac- 
tual clearing, which was ac- 
companied by the keeping of 
a plan of the chamber record- 




Figure 7} Baskets, perfectly preserved, found on the two rectangular coffins 


yellow leather, also damaged by mice, 
found tucked in between the lid of bas- 
ket C and the south end of coffin IV, 
and then by the basket itself. Next came 
the Canopic box (P), the linen chests 
E and f, the alabaster and pottery jars, 
the chest /, and the baskets packed on 
and around the two rectangular coffins 
1 Figure 7 ) . It was necessary to remove 
these two coffins before those of the 
owners of the tomb (Figure 8) could be 
squeezed out through the narrow door- 
way. Of the latter, Hat-nufer’s coffin, of 
course, preceded that of her husband, 
the last object cleared. 

This is naturally the exact reverse of 
the order in which the items were orig- 



Figiire 6: Sen-Mut and his parents, 
from the stela in Sen-Mut’s tomb 


inally inserted into the chamber. Ra- 
mose’s coffin was the first to have been 
set in place. It was followed in turn by 
the coffin of Hat-nufer, then by coffin 
III, and finally coffin IV. The boxes, bas- 
kets, and some of the jars, which, as we 
shall see, were probably the property of 
Hat-nufer, must have been placed where 
they were found after the introduction 
of coffins III and IV. 

{To be continued) 


ing the position of each object before it 
was removed (Figure 5), and was con- 
stantly interrupted by the taking of pho- 
tographs of groups of objects in position 
and by the precautions necessary to en- 
sure the safe removal of the more fragile 
articles. Fortunately, almost everything 
found in the tomb (which, situated high 
up in the desert slope, had completely 
escaped the ravages of dampness and 
termites ) proved to be in excellent con- 
dition; and the clearing was accom- 
plished with ease in five days, the cham- 
ber completely emptied by January 21 
and its contents stored safely in the Ex- 
pedition’s workroom. 

The first item removed was the wreck 
of a pillow, or bolster, of red leather, 
stuffed with bulrush down, which, the 
cover having been extensively eaten by 
mice, lay spread over the decorated 

grass basket (C, Figures 4 and 5) just 

to the left of the doorway. This was fol^ 

Wed jby a pair of sandaft of red and 
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T O those who believe that the fortress of Gibraltar stands 
on an isolated point within the range of naval guns only 
(and many do have that impression), it will come as a sur- 
prise to learn that this is far from the truth. Shore batteries 
or fortress guns could fire upon the rock from three points of 
the compass: From the north in Spain; from the west across 
Gibraltar Bay ; and from Spanish Morocco to the south. The 
;rock, under such attacks, would provide scant shelter for its 


adjoining Naval Harbor (British). The scale of comparative 
gun ranges at the top gives point to the distances marked 
on the drawing and show why Great Britain is disturbed over 
recent reports of fortification of the Spanish and Moroccan 
coastline. Britishers would like to know what kind of guns 
are being mounted thus to command their fortress. Note par- 
ticularly the water catchments by means of which rain water 
is collected for supplying the garrison. 







Coal-Coking by Electricity 


T he recent enactment by Congress 
of the Guffey Coal Bill promises 
to remove the fear of bankruptcy 
from an industry -which has suffered 
unusually from the economic crises of 
the early 1930’s. Even during the boom 
days, the coal industry was steadily 
losing ground. The increasing use of 
natural gas and oil made great inroads 
into the fuel market, while developing 
hydro-electric plants took their share of 
the business of manufacturing elec- 
tricity. These conditions were aggra- 
vated by the economic slump, with the 
result that tlie coal industry has for 
years been characteri 2 ed by widespread 
bankruptcy and unemployment. 

The Guffey bill provides for a Nation- 
al Bituminous Coal Commission which 
is authorized to investigate new 
uses for coal which will increase 
its market. The new process for 
the electrical carbonization of 
coal may, conceivably, come in 
for serious consideration as an 
economically important use for 
coal. 

BrieSy, electrical carboniza- 
tion of coal is the use of elec- 
tricity to make coke, gas, and tar 
from soft coal. In all carboniza- 
tion processes, coal is heated. 

'K hen soft coal is heated, it gives 
off gas and tar and what remains 
is coke. The electric process dif- 
fers from others not only in that 
the heating is done with elec- 
tricity, but that a mass of coal 
is heated from within rather 
than from without. 

TN the electric process a mass 
-*- of 30 tons or more of coal is 
placed in a retort, with a "start- 
ing fuse'* as a core. The fuse, 
consisting of coke particles, is 
necessary because soft coal is 
not a good conductor of elec- 
tricity, Carbonization is begun by pass- 
ing electricity through this fuse, thus 
heating it and the surrounding coal to 
drive off the gas and tar. 

The coal immediately surrounding the 
fuse which thus becomes coke is a bet- 
ter conductor of electricity than the 
starting fuse. In the starting fuse the re- 
sistance to electricity is high because of 
poor contact between lo(»e coke par- 
ticles, but the newly formed ring of 
coke is melted together and makes a con- 
tinuous path for the electric currenL 
On further heating, this ring of coke 
shrinks and cracks, but not until a new 


New Electrical Process Makes Coke, Gas, and Tar 
. . . Cheaper . . . Simpler Retort . , . Can Operate 
on Off-Peak Power . . . Consumer, Utilities Profit 

By H. STEVENS 


outer layer of coal is carbonized. Each 
newly formed tubular ring of coke offers 
easier passage for the current. In this 
manner, the heat travels radially out- 
ward, always being electrically gener- 
ated adjacent to the raw coal. This 
growth continues until the entire mass of 
coal is carbonized. 

The main product of carbonization is 
coke. The by-products — gas and tar— 





Detroit Edison gas retort which is also a laboratory 
for determining the economics of the new process 

can be recovered when coal is heated in 
a retort from which air is excluded. The 
electric carbonization retort is air-tight, 
cyhndxical in shape, and set up verti- 
cally on a steel base raised on concrete 
piers. The steel retort shell is lined with 
fire clay brick. Circular steel plates, also 
fire clay lined, serve as top and bottom 
covers through which pass the electrodes 
carrying the current. Only the upper 
electrode is electrically insulated. Cur- 
rent is supplied to these electrodes 
through a transformer, and they, in turn, 
make contact with the starting fuse, 
^abBshing an electric circuiL 


In actual operation, the bottom cover 
is first put into place, and the starting 
fuse of coke particles in a metal pipe is 
set on the bottom electrode. Then the 
retort is entirely filled with coal, after 
which the metal pipe is withdrawn and 
the top electrode is placed in position. 
The top cover seals the retort. Elec- 
tricity is then turned on and the evolu- 
tion of gas follows immediately. This 
gas passes through the mass of 
coal and leaves the retort by 
suitable outlets, passing into col- 
lecting mains. After the coal 
is carbonized, the top cover is 
raised and any residual gas is 
ignited as it escapes. The bottom 
cover is then opened and the hot 
coke falls by gravity into the 
conveyor where it is quenched 
and loaded directly into railroad 
cars. 

R esults from a typical 20- 
hour run of the 30-ton re- 
tort built by The Detroit Edison 
Company show that from one 
short ton of moist Pittsburgh 
seam coal there were obtained 
10,000 cubic feet of gas with a 
heating value of 525 B.t.u. per 
cubic foot, 15 gallons of tar, 
and 1400 pounds of coke. These 
yields are slightly better than 
the results of tests made by The 
American Gas Association on 
Pittsburgh seam coal carbonized 
in by-product ovens. 

There are several outstanding 
differences between electric carbonizing 
and the by-product method now in gen- 
eral use. The main advantage of the 
electric process is that it utilizes the 
principle of heating a mass of coal di- 
rectly from within, whereas in the by- 
product method the heating is done from 
the outside. Mass production of coke, 
gas, and tar is possible in electric car- 
bonizing on a scale many times greater 
than that of the by-product oven. The 
electric process uses large-capacity re- 
torts built with a small initial invest- 
ment. In the hy-product method, smaller 
capacity ovens require greater capital 
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outlay. In the electric process, main- 
tenance and operating costs are lower 
and the temperature and rate of heat 
travel are readily controlled, making for 
greater flexibility in operation to meet 
consumers’ demands. The advantages of 
the electric process promises to increase 
the market for coal. 

Nearly all soft coal is burned in one 
form or another. About one sixth of a 
normal year’s production is carbonized. 
Practically all of this is done in ovens 
which permit the recovery of gas and 
tar, and hence are known as by-product 
ovens. These originated in Germany 50 
years ago, but the principle on which 
they operate today is basically the same 
as it was originally. In this system, coal 
is charged in narrow prismatic ovens. 
The heat for carbonization is obtained 
from the combustion of gas and air in 
flues outside the walls of the ovens. In 
the by-product method, then, the coal is 
heated indirectly and from the outside, 
heat having to travel through heavy 
brick walls before reaching the coal. 
The disadvantage as compared with elec- 
tric carbonization is obvious. 

The readily noted differences in the 
principle of heat generation and applica- 
tion lead to a difference in the capacity 
of the ovens and retorts. The by-product 
oven operates most efficiently with its 
present capacity of 15 tons of coal. The 
retort of the electric process has a ca- 
pacity of 30 tons and can be made much 
larger. 

The electric process also has the ad- 
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vantage of requiring a much 
smaller initial investment. In 
the first place, the design of 
the plant is very simple. The 
electric process does not use 
the complicated system of 
vertical and horizontal flues, : 
heat regenerators, burners, 
and valves required for the 
by-product oven. Nor is a me- 
chanical pusher necessary for 
discharging the electric re- , 
tort. Such a pusher is indis- 
pensable with by-product 
ovens. The elaborateness of 
these latter ovens may be 
shoTvn by the fact that over 
500 different shapes of brick 
are needed in their construc- 
tion, whereas in the electric 
retort only a dozen different 
shapes are required. Then 
there is the matter of ground 
area to consider. In the ^ 

by-product oven plant, one g 

eighth of the area is occupied 
by coal, the balance being taken by the 
pusher, brick walls, flue, stack, and so 
on. In the electric process plant, the coal 
occupies about half the area, the bal- 
ance being used for retort wall and elec- 
trical equipment. 

T he maintenance costs are lower in 
the electric process, because the 
equipment is not subjected to high tem- 
peratures, and the wear and tear on the 
fire clay brick and electrodes are prac- 
tically nil. Furthermore, operating costs 
are lower because electrical operation 
makes this process practically automatic. 

By-product oven walls are built of 
silica brick which expand enormously 
on heating, but the use of silica brick 
is necessary as this material will not 
soften or melt under the intense ex- 
ternal heat necessary in these ovens. 
Before hv-product ovens can be charged 
with coal, they must be slowly dried out 
and brought 
‘ BUS BAR TO TDP ELECtROOE UP tO a wllite 

heat. This takes 
many months. 



Part of the equipment needed for operating 
the electrical gas retort: the switchboard 


The rate of heat travel in the by-product 
oven depends veiy largely on the ther- 
mal conductivity of the silica brick. 
After the heat passes through the wall, 
the rate of heat travel in the coal charge 
averages about one inch per hour — 
measured on the oven width. The fixed 
character of the thermal conductivity of 
silica permits of little control over the 
rate of heat travel. Also, the enormous 
mass of brick work will not allow of 
ready changes in its temperature. 

In the electric retort, the current flows 
through the charge of coal. Heat in the 
electric process is generated adjacent to 
the uncoked coal and is accurately con- 
trolled by stepping the voltage up or 
down at the transformer. Thus, rates of 
heat travel varying between a quarter 
of an inch and six inches per hour — 
measured on the retort diameter — have 
been achieved at will in the electric 
process. This flexibility of operation 
means that the electric process can either 
yield three times as much tar as the by- 
product method or else make coke six 
times as fast as the by-product method. 
The fact that the electric process oper- 
ates without a preliminary warming up 
of the retort and that the evolution of 
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Hourly use of gas in metropolitan 
areas, above; and right, hourly 
use of electricity in U. S. These 
graphs indicate that the peak of 
one is in the valley of the other 

gas can be started or stopped as often as 
occasion demands enables the electric 
process to meet hourly, daily, or seasonal 
demands of the consumer for gas. 

Gas from by-product ovens is contami- 
nated by flue gas leaking into the oven. 
Generally more than 10 peicent (by 
weight I of by-product oven gas con- 
sists of inert gases— carbon dioxide and 
nitrogen. This dead material affects ad- 
versely many qualities of the gas. It also 
adds to the cost of distributing it. The 
electric process makes unadulterated 
coal gas since the retort has a gas-tight 
welded steel casing and infiltration of 
air is impossible. Electric process gas 
can, therefore, be distributed at a lower 
cost and be used more efficiently than 
by-product oven gas as it does not carry 
the excess baggage of burned gas from 
oven flues. 

ITH all tliese advantages, the elec- 
tric process requires less fuel to do 
the carbonizing than is required in the 
by-product method. Tests made by The 
American Gas Association showed that, 
in the by-product method, 292 pounds 
of coke were required to carbonize a ton 
of Pittsburgh seam coal. To do the same 
work, the electric process used 350 
kilowatt-hours of electricity, the genera- 
tion of which by steam power requires 
about 290 pounds of coal, a less valuable 
fuel than coke. 

What possibilities does the electrical 
carbonization of coal offer for future de- 
velopment? Ultimately all technological 
advancements must be evaluated from 
the standpoint of the consumer. At pres- 
ent the principal household fuel is coal. 
The Research Department of the Na- 
tional Coal Association has determined 
that the user of coal in hand-fired fur- 
naces gets only 45 percent of the heat 
in the coal. It also determined that the 


user of coke gets 70 percent of the heat 
in coke. On a heat value basis, there- 
fore, the consumer should not pay for 
coke more than one and a half times 
what he pays for coal. If the use of coke 
is developed, the change will react to 
the advantage of both consumer and 
community since the burning of coke in 
household furnaces stops the pollution 
of air by the smoke and soot of soft 
coal. However, such widespread use de- 
pends on market price, which in turn 
depends on manufacturing costs, and this 
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in turn depends on mass production. 
By-product ovens have reached their 
maximum efficiency in this respect. Mass 
production in the electric process is 
achieved by simply using more starting 
fuses. 

Another method for achieving greater 
mass production and reducing costs in 
the electric process lies in pre-heating 
the coal before carbonizing. Pre-heating 
drives off only moisture from coal, there- 
by increasing its density which in turn 
increases the mass of coal that can be 
charged in the retort. Further beating 
causes coal to become plastic and swell. 
Swelling of coal in by-product ovens dur- 
ing carbonization causes grave injury to 
oven walls, hence pre-heating is not 
done. However, in the electric process 
the retort wall is bound with a steel shell 
which is not distorted from the pressure 
exerted by swelling coal. Furthermore, 
such pre-heating reduces the amount of 
electricity so that only 250 kilowatt- 
hours are required to carbonize a ton 
of dried and pre-heated coal. No addi- 
tional energy is required for pre-heating 
since this is done by heat now wasted in 
the steam power electric plant. 

Finally, the electric process intro- 
duces a feature the significance of which 
as a means of reducing costs in the 
manufacture of gas and electricity will 
become obvious on a moment’s consid- 
eration. 1116 accompanying graphs show 
Hie hourly use of gas and dectricity on 
a week day jn for sum- 



mer days display lower peaks but the ^ 
pattern is the same. Graphs for Sundays 
and holidays show even greater con- 
trast between the use of electricity and 
gas because these are days of minimum 
use of electricity and maximum use of 
gas. All graphs show that with elec- 
tricity there is a valley at noon when 
there is a corresponding peak in the use 
of gas. Despite the midday valley in the 
demarrd for electricity, coal must still be 
burned to keep boilers and turbines 
ready to carry the afternoon generator 
load. Therefore, generating equipment 
stands idle that could otherwise, with 
but little more coal, generate electricity 
for making gas the use of which, at 
midday, amounts to one third of the total 
used during the day. A reduction in 
power-plant overhead would naturally * 
follow use of electricity during plant 
stand-by periods for carbonization of 
coal. 

T he serious defect of electricity is 
that it cannot be economically stored. 
Therefore enough generating capacity is 
needed in power plants to meet peak 
demands. When the plant is not operat- 
ing at peak, generating capacity is in 
disuse. Thus the electric generating ca- 
pacity of the United States has stood in 
disuse two tliiids of every year for the 
past 35 years. It is this idle generating 
capacity, enough to make three times 
the amount of gas now used, that the 
electric process seeks to use for the pro- 
duction of coke, tar, and gas. 

Gas can be stored commercially to 
advantage and when hourly consump- 
tion is less than production, gas is 
stored. When consumption is greater, 
the stored gas supplements production. 
When the seasonal consumption of gas 
falls off, the electric process would make 
less gas and more tar. It is by this flexi- 
bility of operation that the electric 
process can make tar and gas to meet 
the consumer’s changing demands. These 
products will at least partially supplant 
petroleum from its present secondary 
use as a heating fuel and return, in like 
ratio, quantities of petroleum to its pri- 
mary purpose of supplying motor fuel. 
This would enable coal to regain at least 
part of the market it has lost to petro- 
leum. 

The electric process has potential sig- 
nificance for several agencies. For the 
coal industry, it promises additional use 
for coal by recapturing part of the fuel 
market from natural gas and petroleum. 
For the utilities, it offers possibilities of 
more efficient use of equipment, thereby 
reducing costs. For the community, it 
holds the prospect of less polluted en- 
vironment by encouraging the use of 
cheap, smokeless fuel. Should these 
agencies pursue thoroughly the poten- 
tialities of ihe electric process, the re- 
sults can only react to the advantage of 
MI cohsumers. 
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I N these days when every- 
thing else gets bigger and 
bigger, scientific instru- 
ments are growing too. Cham- 
pion for size, of course, is the 
200-inch telescope, which on 
a weight-for-weight basis 
probably exceeds by several 
times the mass of any other 
instrument intended for pure» 
scientific research. Its total 
weight will be in the neigh- 
borhood of 500 tons. 

One of the closest runners- 
up is the ‘-^om smasher” that 
research engineers of the 
Westinghouse Electric & 
Manufacturing Company are 
building at the company's 
East Pittsburgh research lab- 
oratories. It will stand 65 
feet high, atop a two-story 
laboratory building, and will 
weigh about 100 tons. 

The atom smasher, though 
one of the biggest scientific 
instruments, will be engaged 
in picking apart some of the 
world’s smallest bits of 
matter, About 500,000 atoms, 
laid side by side, would be 
needed to span the breadth 
of a human hair (of .002 inch 
diameter). There are about 
10"^ (1000 billion billion) 
atoms in the head of an or- 
dinary metal pin. 

These minute motes of mat- 
ter will be investigated by 
bombardment with even smal- 
ler particles, traveling at velocities of 
from 30 to 100 million miles an hour. 
Producing such enormous speeds is the 
job of the atom smasher, which in reality 
is an electrical shotgun. The charged 
bombarding pellets are the “shot”; elec- 
tricity at extremely high voltage is the 
“powder.” 

The outside of the atom smasher is a 
pear-shaped dome of welded iron, a pres- 
sure vessel into which dry air will be 
pumped at 120 pounds pressure per 
square inch to serve as insulation. 

Nestled within the pear-shaped dome 
is a mushroom-like metal electrode, on 
wlrich will be stored a positive electrical 
charge ranging up to 5,000,000 volts. 
Extending vertically downward into the 
laboratory from the electrode is a 30- 
foot porcelain vacuum tube, in which a 
series of electrical “lenses” will focus 
the beam of high-speed particles. 
Through this tube will stream the bom- 


commercial value. But worlds 
of new knowledge, already 
glimpsed through the nuclear 
discoveries of Lord Ruther- 
ford, Chadwick, the Joliots, 
and many others, are prob- 
ably just around the corner 
for atomic explorers equip- 
ped with adequate apparatus, 
courage, and persistence. 

It is impossible to predict 
today what may come from 
this research tomorrow. Of 
immediate interest is the pro- 
duction of “artificial radio- 
activity” in common sub- 
stances in sufficient quantity 
to permit bio-chemical and 
medical experiments. This 
can undoubtedly be accom- 
plished now. 

T he release of usable 
energ)’ from the atom, and 
the transmutation of ele- 
ments in marketable quan- 
tity have been subjects of 
intense speculation. For, al- 
though nuclear reactions 
seem sufficient to explain the 
source of energy within star 
interiors as heavier elements 
are built up from lighter ones, 
nevertheless atomic power 
and transmutation in com- 
mercial quantity are doubt- 
ful indeed, at least now\ 

“In the present state of our 
knowledge, available equip- 
ment, and experimentally de- 
termined efficiencies for nuclear reac- 
tion,” said a Westinghouse statement 
recently, "it seems that hope of obtain- 
ing atomic or nuclear power, or of ob- 
taining transmutations of one substance 
into another on a commercial scale, are 
practically excluded.” 

This “pessimistic view” is based on a 
simple little calculation: 

1; The efficiency of transmutation is 
of the order of 1 in 10‘ bombarding par- 
ticles. 2: In the beam of the atom smash- 
er (at about one microampere) there are 
about particles per second. 3 : There- 
fore, bombarding a target produces 10"' 
hits per second. 4: One gram (molecu- 
lar weight) of matter contains 10“ par- 
ticles. 5 ; Consequently, it will require 
10^ seconds to transmute a gram of one 
element into another — or release the 
energy in a gram of atoms. 

And 10^ seconds works out to be 31 
billion years— too long to wait around! 


Shotgun 


The Westinghouse "atom smasher.” In the foreground 
is the mushroom-shaped electrode which was placed in- 
side the big shell just before the cap piece was welded on 

barding pellets, pushed by the tremen- 
dous electrical pressure upon the elec- 
trode. Starting at zero velocity, they wll 
fall 30 feet through 5,000,000 volts po- 
tential, ending with a speed more than 
a hundredth that of light. 

The discharge of particles will be 
continuous, the total current being in 
the neighborhood of a few micro- 
amperes, At the lower end of the vacuum 
tube the particles will pass through an 
analyser capable of sorting them mag- 
netically into separate beams according 
to velocity. The material to be bom- 
barded wiU be placed on the surface of 
small targets about the size of a five- 
cent piecd at the lower end of the anal- 
yse’', where thin windows will permit the 
bombarding pellets to pass from the 
vacuum into the air. 

But why do scientists do all this? 

What are the results expected? In all 
probability, no results of immediate 
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T is remarkable that the forces which 
play almost an exclusive part in con- 
trolling the motions of the heavenly 
bodies appear on earth as feeble influ- 
ences, which can only be detected, much 
less measured, with delicate apparatus. 

Gravitation itself— though it holds us 
to the earth with a force which can hard- 
ly escape our notice — is so weak, when 
measured as an attraction between two 
masses in the laboratory, that its real 
nature would probably have long gone 
imdetected, were it not for its influence 
on the motions of the planets and the 
moon. The reason for this is, of course, 
that gravitation is really a rather weak 
force, but the attracting masses dealt 
with in astronomy are so very big that its 
influence becomes predominant. 

The only other force which has an im- 
portant influence on motions in our sys- 
tem is so minute that its very 
existence was first recognized 
by deduction from theory a 
generation before laboratory 
technique became equal to de- 
tecting and finally measuring 
it. This force is radiation pres- 
sure. ^ hen Maxwell, two gen- 
erations ago, developed the 
electromagnetic theory of light, 
it followed, as a necessary con- 
sequence. that a surface upon 
which a beam of light fell and 
was absorbed, was subject to a 
pressure driving it in the direc- 
tion in which the light moved. 

But the computed pressure was 
almost ridiculously small. For 
full, unobstructed sunlight at 
the earth’s distance, its value, 
expressed in engineering units, 
came out 2V2 pounds I weight'! 
per square mik. Under terres- 
trial gravity, this pressure 
would he found at the bottom 
of a layer of water less than 
ju,uoo.uw t)f an inch thick. No 
wonder this pressure is hard to 
measure! Why, indeed, should 
it produce any observable ef- 
fects in the heavens akve, or 
the earth beneath? 

Weil, we have hardly started 
with a fair case. W' e should have exposed 
our imaginary layer of water to the at- 
traction of the sun at the eartli’s distance 
—which is only ~ as great as that of 
the earth for a particle at its surface. 
This increases the thickness of our layer 
Such a film of water— 
about thick enough to show good colors 
in a soap-hobble — would be pushed 


away from the sun by the pressure of its 
light as strongly as it was attracted by 
the sun’s gravitation, and would move 
through space as if the sun were not 
there. 

Of course a soap-bubble could not ex- 
ist in interplanetary space— it would 
evaporate and vanish into vapor in the 
twinkling of an eye. But a sufficiently 


thin film of glass or metal might last in- 
definitely— and the sun would not ap- 
pear to attract it. Break the film into 
fragments and each separate bit would 
behave in the same way {unless by ill 
luck it turned edgewise to the sunlight) . 
Grind it into fine dust and the particles 
would be buoyed up by die ligh t, no 
mattCT which way 4 ey faced. Indeed, 


the finer fragments, smaller than the 
original thickness, would be repelled by 
the sun’s radiation more than they were 
attracted by its gravitation, and would 
be blown away into interstellar space. 

Individual molecules, or atoms of gas, 
would be even more strongly repelled, 
provided that their absorption lines lay 
in a part of the spectrum where sunlight 
is strong. 

It is an old story how this re- 
pulsive force drives the mate- 
rial of a comet’s tail away from 
the head, and dissipates it into 
space, in the form of a long 
streamer. Similar forces prob- 
ably bear a great part in the 
ejection of the eruptive prom- 
inences which are often ob- 
served to escape from the sun. 

These familiar efiects of ra- 
diation pressure are at times 
very conspicuous; but it should 
be emphasized that they oper- 
ate only on exceedingly minute 
particles. A speck of dust too 
small to be felt as grit between 
the teeth might still be so large 
that, if it were set moving 
around the sun, gravitation 
would greatly exceed radiation 
pressure, and it would have an 
orbit of quite the familiar sort. 
To pursue the possibilities we 
must apply more delicate tests. 
One of these has long been 
known. 

For a spherical particle of 
ordinary rock, a millimeter in 
diameter, the sun’s radiation 
pressure is as great as grav- 
ity. (It does not matter what 
the distance is; the two change in the 
same proportion.) A swarm of such 
particles might pursue an elliptical or- 
bit around the sun, like any planet or 
comet; but the sun’s attraction on it 
would he weakened, and hence, in order 
to complete its circuit in tire observed 
period, it would have to be nearer the 
sun by — part than the distance calcu- 



Already built, before the 200-mch, and in use on 
Mt. Polomar, is an observatory with an f/2 Schmidt 
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lated by Kepler’s Law. A diSerence as 
large as this could easily be detected, if 
we had good observations covering sev- 
eral revolutions. Nothing of the sort has 
been found for any actual comet, and 
it may therefore be concluded that the 
separate particles of the swarm compos- 
ing the comets’ heads average at least 
a considerable fraction of an inch in 
diameter. 

A much more recondite, but very in- 
teresting, result of radiation pressure 
has recently been discussed by H. P. 
Robertson. In 1903, Poynting, discuss- 
ing “radiation pressure in the solar sys- 
tem,” concluded that, in the course of 
ages, it would cause the orbits of small 
bodies (such as those just discussed) to 
shrink, and approach the sun. 

Poynting’s calculations antedated the 
theory of relativity. They have been re- 
examined by Professor Robertson (an 
expert in the field) and the older con- 
clusions are confirmed (with numerical 
modifications). He finds that the nature 
of the process can be understood by 
quite simple reasoning (which leads to 
the same result as the precise methods 
of advanced analysis). 

One of the fundamental principles of 
relativity is that energy possesses mass. 
A particle near the sun, and revolving 
about it in an orbit, is continually re- 
ceiving energy from the sun’s light and 
heat. It would therefore grow more mas- 
sive, if it were not radiating this energy 
away again into space from its own 
warm surface. Actually, a balance is 
soon struck, and the mass of the particle 
remains unchanged. But the moving 
energy also carries momentum ; and we 
must account for this too. Absorbed by 
the particle, it impels it away from the 
sun— and this is exactly what produces 
the radiation pressure which we have 
been discussing. For a particle moving 
in a circular orbit, the whole effect is to 
diminish slightly the sun’s effective 
gravitation. In an elliptical orbit, when 
the particle is receding from the sun, it 
is running away from the light-source, 
and gets less energy per second, and 
hence a little less radiation pressure. 
Gravitation is unaltered; hence the net 
attraction is very slightly greater when 
the body is receding — and correspond- 
ingly greater when it is approaching the 
sun. The effect of this is to cause the 
eccentric orbit, very slowly, to become 
more nearly circular. 

B ut this is not the whole story. The 
particle is radiating energy away 
into space as fast as it receives it, and 
therefore getting rid of momentum too. 
If — as is reasonable to suppose — it is 
radiating energy equaUy in all direc- 
tions, this would not by itself alter either 
the direction or rate of its motion. After 
the loss of (say) a billionth part of its 
mass, it would have lost a billionth part 
of its own momentum, and the velocity 


of the remaining portion would be un- 
altered. But during this time it has got 
back the same amount of mass by radia- 
tion from the sun, so that its mass is 
the same as at the start, but its momen- 
tum a billionth part less. Its orbital 
velocity will therefore be decreased by 
a billionth part. We must remember 
that the effect of the momentum com- 
municated to the particle by the incident 
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Dr. Joseph J. Johnson, of the Cal- 
ifornia Institute of Technology, 
and the new 18-inch Schmidt cam- 
era housed in the observatory op- 
posite. The Schmidt camera is a 
purelyphotographictelescope — that 
is, it could not be used visually even 
if this were desired — shaving a very 
short focal ratio and therefore a 
high "speed.” The focal ratio of 
the one shown is f/2, and its aper- 
ture 18 inches. To make an objec- 
tive lens of this diameter, and ordin- 
ary focal ratio, is not unusually diffi- 
cult but it would be surpassingly 
difficult to make it in very short 
focal ratio. Therefore a mirror is 
substituted. However, a paraboloi- 
dal mirror distorts except at its 
center but, by adding a thin correct- 
ing plate, Schmidt overcame this 

sunlight has already been fully allowed 
for. 

This additional effect is of great im- 
portance, because it is cumulative with 
advancing time. Its influence on the 
orbit is similar to the long-familiar one 
of a resisting medium. 

The orbit slowly diminishes in radius, 
and the particle approaches the sun 
along a very closely-wound spiral. At 
the same time the eccentricity dimin- 
ishes — this effect being added to the one 
previously described. As the particle ap- 
proaches the sun, it moves faster — hav- 
ing gained more energy from falling 
toward the sun than it has lost along 
with its momentum — and the changes in 
its orbit become more rapid. Finally it 
falls into the sun — ^there is no escape. 

The rate at which aU these things 
happen depends, of course, on the rate 


at which mass and momentum ‘’flow 
through” the particle. At first, one might 
expect it to be excessively slow. One 
gram of energy is c" ergs (where c is 
the velocity of light), or 9 x 10"“ ergs. 
Sunlight at the earth’s distance carries 
1.35 X 10“ ergs per second through one 
square centimeter. To get one gram at 
this rate would require 6.67 x 10" sec- 
onds, or 21,200,000 years. A particle of 
one gram mass, and one square centi- 
meter cross-section, at the earth’s dis- 
tance, would therefore have an amount 
of energy equal to its -wdiole mass flow 
through it in 21,000,000 years; and we 
should expect very radical changes in 
its orbit within this time. 

Allorving for the more rapid changes 
near the sun, Robertson finds that a 
particle of rock (density 2.7) one centi- 
meter in diameter, started at the earth’s 
distance, would fall into the sun in 10,- 
000,000 years. The time of fall is pro- 
portional jointly to the diameter of the 
particle, its density, and to the square 
of the initial distance. This has im- 
portant consequences. The earth has 
been in existence for at least 2,000,000,- 
000 years. In this time, any masses of 
rock less than six feet in diameter, 
originally circulating within the earth's 
orbit, would have been cast into the 
sun by the slow but unceasing influence 
of its radiation pressure. This cleaning- 
up process would, in the same time, get 
rid of anj-thing less than three inches in 
diameter, as far as Jupiter’s orbit, and 
clean out stuff a tenth of an inch in 
diameter as far as Neptune. 

T his seems inconsistent with the 
existence of the vast numbers of 
shooting stars which fall daily upon the 
earth; but many of these have high 
velocities and have entered the solar 
system from outside, while others have 
elongated orbits and, like the comets of 
short period, may have been deviated 
into these, by planetary perturbations, 
from much larger orbits, within a few 
millions of years. 

The particles w'hich reflect the zodiacal 
light are grouped around the sun in such 
a way as to suggest that they are moving 
in orbits of small eccentricity. If so, 
they must either be fairly large, or of 
more recent origin than the planets. 

At greater distances, such as the di- 
mensions of the diffuse nebulae, this 
process would be too slow to be effec- 
tive, so that there is no difficulty in the 
observed existence of reflecting and ob- 
scuring clouds “near” bright stars — ^that 
is, at distances of a small fraction of a 
light- year. Each star should clean up a 
small hole in the dust-clouds, in its 
immediate neighborhood — and this fits 
the facts, since otherwise the nebulae 
would brighten up greatly close to the 
stars — which they do not. 

— Jamestown, Rhode Island, 
Septemher 1, 19B7. 
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T he trite remark, often attributed to 
^lark Twain, that “the weather is 
something that everybody talks 
about but nobody does anything about," 
is perhaps less pertinent today than ever. 
People are becoming more and more 
concerned with the weather and its pre- 
diction. The impetus given to investiga- 
tions in meteorology by the exacting de- 
mands of air navigation promises to 
open a new era in meteorology. 'Weather 
stations at every airport not only de- 
mand trained meteorologists but demand 
of them powers for predicting weather 
for which the world finds itself suddenly 
unprepared. 

The conventional weather forecasting 
of yesterday, which has depended large- 
ly upon telegrapliic communications 
from the western states, is not satisfying 
the need of today. Even well-developed 
storms in the far west cannot always 
be counted upon to pursue their pre- 
scribed paths eastward. Science is seek- 
ing new information about the develop- 
ments and movements of storm areas. 
For this reason the last feiv years have 
seen the initiation of daily airplane 
flights into the upper atmosphere to find 
out the actual conditions off the earth 
as well as on it; a storm area, after all, 
is a three-dimensional thing. 

T he Weather Bureau for several 
years has tried to meet the demand 
for forecasting weather more than a sin- 
gle day in advance, and it now attempts 
forecasts for a weekly period at a time. 
Business and transportation lines, how- 
ever, would like to know, not a week but 
months and often a year in advance, so 
that they may judge their demands ac- 
cordingly. While the United States Gov- 
ernment has placed the Weather Bureau 
un a sound basis and is arranging its 
program according to the latest develop- 
ments in meteorological thinking, the 
Department of Agriculture has been ap- 
propriating thousands of dollars during 
the last few years to investigate the pos- 
sibilities of long-range weather forecast- 
ing along many non-conventional lines. 
Aside from government agencies, vari- 
ous individuals from time to time have 
established private forecasting services 
based on conceptions which are not 
ordinarily recognized as conventional, 
but which, according to their own en- 
thusiasm, have proved at least as ac- 
curate as others in predicting weather 
at long range. 

The idea that weather may he ^so-. 
ciated with suni^ots is not k 


Tliougli the Skein is Tangled, Long-Range Weather 
Investigators are Working Toward a Knowledge of 
the Connection between the Weather and the Sun 

By HARLAN T. STETSON, Pli.D. 

The Massachusetts Institute of Technology 


^HE economic value to the 
earth’s inhabitants of a really 
dependable method of knowing 
the weather months in advance, 
much as we now know we can 
rely on astronomical prediction, 
would run high into the billions 
each year. This is one reason 
why so many have striven to 
work out systems of long-range 
weather prediction: it would be 
an all-time high in practical 
human attainment. Unfortun- 
ately, this task is not as simple as 
it sometimes seems to some who 
at first dig into the subject — it 
is everything that simple is not, 
in fact. The multiple factors and 
forces that determine the weather 
ate almost as complex as those 
which determine the daily events 
of our lives. Yet, if this vast 
problem is ever solved, how al- 
tered life on this planet will be! 
The accompanying article is 
substantially the same as a chap- 
ter In the author’s book, "Sun- 
spots and Their Effects,” shortly 
to be puhlished.~The Editor. 


new. Many investigators have attempted 
to find relationships between sunspots 
and weather changes, with the ultimate 
hope that, since we can predict with 
reasonable accuracy the main trends in 
the solar cycle, we shall be able to pre- 
dict likewise the main trends in the 
changes of weather. Evidently the rela- 
tionship between weather and sunspots 
is not a simple one, else the secret 
would have been found before now. 

In spite of many conflicting findings, 
it appears that, in general, the tempera- 
ture of the world at large is somewhat 
higher at sunspot minimum than at 
sunspot maximum. This seems at first 
paradoxical, since we might well expect 
that at sunspot maximum the sun would 
send us somewhat more heat and radia- 
tion than at sunspot toinimuin, ACany of 
the ohwvatioiis uf Dj; Al)b<k especially 
g the eiriier' years, seem to wr- 


ever, that the surface temperature of the 
globe could be actually cooler in some 
years, even though the earth is actually 
receiving more heat from the sun. In- 
creased heat may produce increased 
evaporation, which, in turn, will result 
in increased rainfall. The increased 
rainfall actually lowers the temperature 
of the earth’s surface and, again by 
evaporation, the air continues to cool 
immediately above the earth’s surface. 
Then, of course, as the air is warmed 
near the surface of the earth, it rises 
and the cold air comes in from northern 
regions with its chilling effect. So it is 
entirely possible that even an increase 
in the heat received by the earth from 
the sun may result in increased circula- 
tion in the earth’s atmosphere that, so 
far as surface conditions are concerned, 
can actually bring about lower air temp- 
eratures in selected regions than would 
otherwise be the case. 

O NE certain thing is that all the 
weather on the earth is produced 
by the sun. It is the sun, shining over 
the tropical region, which heats the 
large masses of air in the region of the 
earth’s equator. These masses of warm 
air ascend, while the cold air from the 
polar regions spreads toward the equa- 
tor to fill the place occupied by the 
ever-rising warmed air. Due to the rota- 
tion of the earth, whirlpools and eddies 
are formed in these air currents, which 
result in winds and storms that bring 
our variable weather. So far as changes 
in the sun’s radiation affect the general 
circulation of the atmosphere, it certain- 
ly is to be expected that such changes 
will ultimately affect the formation of 
the storms and the storm tracks that 
result One of the difficulties in estab- 
lishing any intimate connection between 
weather and sunspots is that our ob- 
servations of weather have to be very 
local. 

If one averages the weather conditions 
over the entire globe-~as, for example, 
comparing the average rainfall recorded 
at observing stations throughout the 
-iVorld— -one might at first thought expect 
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to find some relation with sunspots, as- 
suming that sunspots have anything to 
do with weather phenomena. Such, how- 
ever, is far from the case. A storm in 
one region of the globe means clear 
weather elsewhere, and a region of ex- 
cessive rainfall in a given year will 
usually he offset by one of extreme dry- 
ness occurring somewhere else. To aver- 
age together such effects leads to no 
definite conclusion. Further- 
more, since storms travel over- 
more or less defined tracks, the 
very migration of these storm 
centers makes it quite impos- 
sible to get sigirificant results 
even from hundreds of stations 
scattered from the polar re- 
gions to the equator. Yet, if 
progress is to be made, it will 
come through a consideration 
of the distribution of weather 
as a whole over the entire 
globe. With a more accurate 
picture of world weather, in- 
dications for weather in a re- 
stricted locality for any given 
time may be more easily under- 
stood. 

One of the most interesting 
personalities who has spent a 
lifetime in the investigation of 
world weather and its possible 
relation to the sun, is H. Helm 
Clayton of Canton, Massachu- 
setts. Mr. Clayton is a well- 
known scientist who has spent many long 
years in the Weather Bureau service, and 
has been remarkably successful in his 
long-range forecasting. While Mr. Clay- 
ton takes cognizance of all the usual 
meteorological data employed by the 
government officials, he has utilized his 
long years of fundamental study of 
world weather in analyzing certain well- 
defined cycles which his keen perception 
has noted as fundamental in the recur- 
rence of storms, rainfall, clear weather, 
and cold waves. 

M r. Clayton is a firm believer that 
changes in the sun are accom- 
panied by the fundamental changes in 
the earth’s atmosphere, and has found 
certain definite indications that changes 
in the earth’s atmosphere in different 
parts of the world accompany the ap- 
pearance and disappearance of sunspots 
throughout the 11-year cycle. He has not 
only shown certain definite relations be- 
tween temperatures and sunspots over 
definite areas of the globe, hut he has 
shown why many investigators have 
failed to find such a relationship. 

Looking at the weather on a world- 
wide scale, Clayton has found not only 
that pressures see-saw from one region 
to another, hut he has noted that the 
way in which they see-saw depends up- 
on sunspots. He finds that there is an 
opposite trend over the continents and 
oceans in summer as compared with 


winter, and that the trend is different 
in the equatorial regions from what it 
is in extra-tropical belts. In the equa- 
torial region, the temperatures are dis- 
tinctly lower at sunspot maximum and 
higher at sunspot minimum. The same is 
true in the north and south temperate 
zones, hut in the arid sub-tropical re- 
gions, the temperature actually averages 
a little higher around a sunspot maxi- 


mum than around a sunspot minimum. 

Mr. Clayton has examined the snow- 
fall records at the Blue Hill Observatory 
in Massachusetts, and finds 40 percent 
more snow at sunspot maxima than at 
sunspot minima. He has traced the rec- 
ords of ice from the Arctic and Antarc- 
tic, and finds two to three times as many 
icebergs at sunspot maximum as com- 
pared with sunspot minimum. This cor- 
roborates the findings of other investi- 
gators who have come to the conclusion 
that temperatures, at least in the temp- 
erate zones, are colder when sunspots 
are most numerous. 

From a careful study of precipitation 
records selected over the whole globe, 
he has mapped the world into regions 
which show greater rainfall when sun- 
spots are most numerous, and regions 
■where rainfall is actually deficient at 
the same time. While the North Atlantic 
shows 10 to 20 percent more precipita- 
tion in years of greater sunspots, the 
eastern half of the United States is in 
the region where the rainfall is actuaRy 
less during maximum activity on the 
sun. 

South America, Africa, India, and 
Australia all show again 10 to 20 per- 
cent more rainfaU during sunspot max- 
ima than during sunspot minima. From 
a survey of world weather Mr. Clayton 
has drawn the conclusion that at sun- 
spot maximum the atmospheric pressure 
is less at the equator than it is during 


the years when sunspots are infrequent. 
But this area of lessened atmospheric 
pressure at the equator is compensated 
by a zone of greater pressure at sunspot 
maximum than at sunspot minimum in 
the northern hemisphere. Any wholesale 
change in the distribution of atmos- 
pheric pressure or barometer readings 
over the globe, ivhich follows the sun- 
spot cycle, must ultimately affect the 
number, intensity, and the na- 
ture of the storm tracks over 
the United States or other typi- 
cal regions of the globe. 

This has led Professor Kull- 
mer of Syracuse University to 
investigate the tracks of storms 
over the United States during 
the years when sunspots were 
in evidence, as compared with 
the years when sunspots were 
lacking. Orr the basis of five 
solar cycles he has found that 
there appears to be a shift in 
the storm tracks of the United 
States which corresponds very 
much to the shift in the loca- 
tion of sunspots on the surface 
of the sun. Furthermore, ex- 
amining years of solar and 
meteorological data, he has 
found on the average 40 per- 
cent more storms passing over 
the fundamental storm track of 
North America during sunspot 
maxima than pass over this 
same region during years of sunspot 
minima. He based his studies on records 
extending from 1883 to 1913. 

M xANY investigations have been made 
of the relationship between sun- 
spots and tropical hurricanes on the 
earth. '^’oLf, who was one of the earliest 
investigators of sunspots, has shown 
that, during years of maximum sunspots, 
there has been an average of six to 
eight violent hurricanes per year, while 
the average during sunspot minimum is 
only one or two per year. During the 
years of sunspots more than three times 
as many hurricanes have visited the 
Bay of Bengal jilYhe Arabian Sea. The 
South Indian Ocean in the same period 
showed an increase of 65 percent in the 
numbers of such hurricanes. Reverse 
conditions, ho’svever, were indicated for 
the South Pacific Ocean, where the 
number of tropical hurricanes was twice 
as many during the years of low sun- 
spots as during the years of high sun- 
spots. Other investigations have indi- 
cated that, as the sunspot cycle progress- 
es, the longitude of the West Indian 
hurricanes drifts from 59° W. to that of 
88° W. 

AU of this shows that weather is a high- 
ly complex phenomenon which depends 
upon turbulent air currents traveling in 
different directions, influenced by con- 
tinents and oceans, equatorial heat and 
arctic cold. To upset the balance of one 



Photograph of the sun, made at the Cook Observa- 
tory, by means of the 40-foot photo-heliograph 
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of these reo-ions may change the char- shows very definitely this long period as the dmrmometer continued to rise, 

acter and '"sequence of any of these of weather variation covering 23 years, your ability to perform your duties and 

phenomena in any of the other regions. One puzzling difficulty in all these in- create new ideas actually diminished. 

Mr. Clayton concludes that all our vestigations has been that a definite re- This may serve as an example of the 
weather is the result of progressive, wave- lationship between sunspots and weather relationships between sunspots and the 

like movements of certain disturbed appears to persist for a considerable weather. With sunspots below some 

areas originating in different parts of number of years, then the relationship critical value, temperatures on the earth 

the world. He finds that, during each gets out of step and changes its phase, seem to go up with increasing sunspots, 

cvcle of change in solar activity, the Then, for one reason or another, over With sunspots above this “critical and 

centers of high barometric piessuie a considerable time, the weather effects optimum level, temperatures on the 

move from high latitudes to low lati- will run just opposite to the expected, earth react in the opposite manner, very 

tudes and back again. The speed with Dr. Abbot now has new light on this much as your mental efficiency ran op- 

u'hicli these waves progress appears to puzzling difficulty. In examining weather posite with the thermometer in the illus- 

he inversely proportional to the length records from 1875 to 1925, he has dis- tration we have used, 
of the period of oscillation. covered that in the 11-month variations 

This noted investigator finds there of temperature at a selected station the -^^BOT has traced the 23-year 

will he several years when the differ- temperature rises with increasing sun- ■jL' variation in the weather, with many 

ences in barometric pressure between spots if the numbers of sunspots are of the minor fluctuations which occur 

the equatorial region and the north not large. When, however, sunspots at greater and less intervals, in the tree- 

temperate zone become greater than approach a maximum, the increase in ring data studied by Dr. Douglass; also 

normal, and this period will be followed temperature follows the increase in sun- in the flow of the Nile River, the level 

by several years when the pressure dif- spots less markedly. During the years of the Great Lakes, the rainfall in 

ferences become less than normal. The when sunspots are very large and most southern New England, and even in the 

shiftinv of these .centers of action is numerous, the temperature actually ap- abundance of cod and mackerel, 

found "to be definitely associated with pears to fall with increasing numbers Another independent record of the 

sunspots. His conclusions are based on of sunspots. W^e might interpret this as 23-year cycle is evident, according to 

so large an amount of data and upon meaning that there is a certain optimum Dr. Abbot, from the records of varves, 

such a wide experience in meteorology of sunspots for normal weather condi- those curious laminated markings on 

that no one interested in weather and tions. If sunspots are less than this sedimentary deposits that may be traced 

weather prediction can overlook the ^ amount, we get one effect, whereas if through geologic time. The annual char- 

important contributions which Mr. Clay- they are more than this amount, the acter of the layers of these clay-like 

ton has made. opposite effect results. deposits aroused Professor Douglass’ 

Dr. Abbot of the Smithsonian Institu- We might take as an example the de- interest in analyzing the spacings. So he 

tion, whose painstaking work of measur- pendence of one’s working efficiency studied their records, very much as he 

ing solar radiation we have already dis- upon temperature. Let us say that your analyzed the rings in the trees of the 

cussed, concurs with Mr. Clayton in the optimum working room temperature is forests of the Southwest. Professor 

belief that, if there are no variations in 68 degrees, Fahrenheit. You come into Douglass finds a very prominent cycle 

the sun’s radiation, atmospheric move- the office some winter morning and find in varves of 11.4 years, which is prac- 

ments would soon he reduced to a stable it is only 60 degrees, with the thermom- tically the sunspot cycle. Of course, two 

system with periodic exchanges of air eter slowly climbing. As the thermometer of these so-called “Heilman cycles” are 

between the equator and the pole, and rises, you literally warm up to your the equivalent of Dr. Abbot’s 23-year 

between the ocean and the land. With- work, and perform it more efficiently, period. Various other cycles have been 

out variation in the sun, these exchanges If, however, through lack of proper heat traced in sedimentary deposits extend- 

would depend mainly upon the varia- control, the thermometer continues to ing hack over 1400 years, 

tion of the heat received by the earth due rise to 80 degrees and above, you begin It is the 23-year period which Dr, 
to da)’ and night, and to the seasons, to slow down again. If your experience Abbot believes is particularly important 

These would he set into operation mere- with temperature and working efficiency in weather and climate forecasts. He 

ly by the relative motions of the earth had been limited entirely to a range finds departures both in temperature 

as it turns on its axis and journeys about between, say, 50 and 70 degrees Fahren- and rainfall which have repeated them- 

ffie sun. Both Abbot and Clayton firmly heit, you would have derived the law that, selves remarkably in these intervals, 

believe that the existing abnormal as temperature increases, your working Dr. Abbot says the United States is now 
changes in weather which we experience efficiency increases. It might have been nearing the close of a period of con- 

have their chief source of origin in a bit of a jolt the first time you were siderable drought which, according to 

variations of the sun itself. subjected to temperatures of 80 degrees, his best estimate, will not return until 

90 degrees, or above, to discover that, the year 1975. He bases his prediction 

D r. ABBOT'S long investigations of 
solar variations and weather at the 
Smithsonian Institution have convinced 
him that the sunspot period is an im- 
portant factor in untangling the vagaries 
of the weather. He finds that the varia- 
tions in the sun’s heat and in the weather 
really appear to comprise 12 or more 
regular periods, the most conspicuous of 
which is a period of 23 years, equal to 
twice the average sunspot cycle. Observa- 
tions show that when we are concerned 
with the electrical nature of sunspots, 

23 years really elapse between the re- 
currence of sunspot cycles of the same 
kind. The examination of weather rec- 
ords at strategic points. Dr. Abbot says, 
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FROM OBSERVEID TEMPERATURES 
COMPUTED TEMPERATURES 



Figure 2: Clayton’s forecast of mean annual temperatures at New Haven, Conn. 


on twice the solar cycle in records of 
both solar activity and weather. He finds 
this double period particularly impor- 
tant to precipitation. 

Both the 23-year and the 46-year 
cycles are traced in temperature de- 
partures from normal, not only in the 
United States, but in western Europe, 
southern Africa, and Australia, On the 
basis of the past, he has at several times 
made forecasts which subsequent ex- 
perience has shown to he remarkably 
well verified. If more observing stations 
could be established for the exact meas- 
urements of solar radiation — particu- 
larly if recorders could be sent into the 
stratosphere regularly every day by 
means of balloons, in accordance with 
his suggestion — it appears that so much 
more satisfactory observations of solar 
radiation would be obtained as to ad- 
vance materially the whole subject of 
long-range weather prediction. 

I F weather depends upon sunspots, 
then the desirability of predicting 
coming maxima and minima of solar 
activity becomes of the greatest public 
interest. The question of the moment is, 
when is the next sunspot maximum due? 

If the answer to this question were as 
simple as adding the 11 years— the 
average length of the solar cycle — to the 
date of the last maximum, the answer 
would he as easy as two and two. The 
next sunspot maximum would then be 
due in 1939. 

There are good reasons, however, for 
believing that this is not the best pre- 
diction. I have just been examining the 
records of the last 180 years of sunspots. 
In this interval there have been 16 com- 
pleted cycles since the well-determined 
minimum of 1755. The average length 
of time from one sunspot maximum to 
the next over this interval is 11.13 years. 
It is a surprise, and a bit disconcerting, 
to find only four maxima of the last 16 


liave fallen within 11 years of each other. 
Three have been spaced 13 years apart, 
tliree 10 years apart, and two at 12-year 
intervals. Two others were separated bv 
eight years, and there was one instance 
of 16 years elapsing between two ad- 
jacent sunspot maxima. 

On these grounds alone there would 
be a chance that the next sunspot maxi- 
mum might follow anywhere from eight 
to 16 years after the last maximum, 
which occurred in July, 1928. There is 
only one chance in four that the ll-year 
interval will work for predicting the 
present coming maximum. 

Someone with a gambling instinct may 
like to put stakes on the year of the 
coming sunspot peak. Surely the excit- 
ing variations in spots from one week 
to the next, as they surge up and down 
on the way to the top, should give one 
aU the thrills of watching a favorite 
horse go over the line. 

Years have been spent by numerous 
investigators in analyzing sunspot curves 
to discover the various periodicities that 
may enter into the question. Wlien we 
examine the sunspot numbers month by 
month rather than year by year, it is 
important to note that there are sec- 
ondary fluctuations that occur at more 
or less irregular intervals. These sec- 
ondary or minor fluctuations have an 
important bearing on the prediction of 
the maxima. Some of these intervals of 
variation are much longer than the ll- 
year cycle. Others are shorter. 

The most recent and fruitful results 
which I have yet seen in an attempt to 
analyze the sunspot cycle into work- 
able periods which may be used for pre- 
diction are those recently shown me by 
Mr. Clayton. By a rather novel trick he 
has treated the long record of simspot 
numbers from 1750, and has determined 
significant periods of 8^ years, 10 years, 
11 1/^ years, 14 years, 17 years, 23 years, 
34 years, and 68 years. He finds that, 


fiom 1750 to 1910, an interval of 68 
years gives a close approximation to 
.sunspot changes. Utilizing the dates of 
all the well-determined sunspot maxima 
and minima published by Wolf and his 
successor at Zurich, he finds that the 
mean interval between nine minima is 
68.0 years and that the mean interval 
between nine maxima is 67.3 years. 
Using these intervals of about 68 years, 
and utilizing only data up until 1910, 
he has made a forecast of sunspot num- 
bers from 1910 to 1954 (Figure 1). This 
cun'e agrees so remarkably with the 
obsei"ved values from 1910 to date that 
it merits more confidence than any pre- 
diction which I have yet seen. 

O N the basis of his idea that weather 
is linked with sunspots, Mr. Clay- 
ton has treated the annua] mean tem- 
peratures and rainfall for intervals of 
68 years and the fractions of this period 
previously mentioned. Owing to the 
great variability of weather changes, he 
has found it necessary to make frequent 
corrections to the weather period, in 
order to obtain detailed correspondence 
between forecasted and observed tem- 
peratures. Utilizing the method of 
smoothing outlined by him in a recent 
number of the United States Weather 
Reneii', he has made a forecast of New 
Haven temperatures from 1920-1940 
( Figure 2 ) . The remarkable correspon- 
dence between the forecast tempera- 
tures and those actually observed, from 
1920 to date, certainly merits some con- 
fidence for the prediction of the next 
decade. Evidently New England is in 
for some below-normal temperatures for 
the next two or three years. 

However complex and conflicting the 
results of various investigators who 
have attempted to link weather with 
sunspots, it appears that enough evi- 
dence has been presented so that one 
may feel fairly confident that futui'e 
investigations will bring to light more 
and more support for the hypothesis of 
a connection between the weather and 
the sun. We may hope for the justifica- 
tion of the statement made 40 years ago 
by the pioneer investigator of the sun. 
Professor Langley, in his report of the 
Mount Whitney expedition: 

‘Tf the observation of the amount of 
heat the sun sends the earth is among 
the most important and difficult iu 
astronomical physics, it may also he 
termed the fundamental problem of 
meteorology’, nearly all of whose phe- 
nomena would become predictable if we 
knew both the original quantity and kind 
of this heat; how it affects the con- 
stituents of the atmosphere on its pas- 
sage earthward; how much of it reaches 
the soil; how tlirough the aid of the 
atmosphere it maintains the surface 
temperature of this planet, and how in 
diminished quantity and altered kind it 
is finally returned to outer space.” 




Platinum in Overalls 


P LATINUM is no newcomer; al- 
though the ancients, with the pos- 
sible exception of the Peruvians, 
knew nothing of platinum, a strange ore 
of unknown nature was found in the 
New World, about 1538, in what is now 
Colombia. It was not until 1741, horv- 
ever, when William Wood carried a sam- 
ple of the new ore to England, that much 
was learned about it. Even now, the 
young man who takes his fiancee to the 
jeweler to select her platinum engage- 
ment ring little guesses that on this rare 
precious metal, the destinies of nations 
depend. This same young man, unless by 
chance he is a metallurgist, would proh- 
ahlv be surprised to know that the metal 
with which he hinds his troth and with 
which just this year a queen has been 
crowned, has for several years been used 
in alloys to crown many a tooth, is a 
friend to the farmer, and a vital neces- 
sity to the whole world's aircraft, its 
telephones, its radios, and even to much 
of its clothing. 

But it is only after centuries of igno- 
rance and years of searching in quest of 
its true nature, that platinum has at- 
tained this remarkably useful position. 
For many years after its discovery in 
South America the metal was little 
known in Europe, largely because the 
Spanish government would not permit 
its exportation from Colombia. It was 
first named “platina del Pinto,” platina 
being the diminutive of plata, the Span- 
ish for silver, and Pinto being the name 
of the river in the sands of which the 
metal was first found. Now platinum is 
found widely dispersed hut in only 
minute quantities in ore bodies as well 
as in river bottoms, and it still remains 
one of tlie rarer elements of the earth’s 
surface, being a hundred times rarer 
than gold. 

I N 1752, Sheffer found that platinum 
could be dissolved in aqua regia, a 
mixture of one part nitric acid and three 
parts hydrochloric acid. Then, in 1757, 
Margrafi discovered that the metal could 
he precipitated from this solution by 
adding ammonium chloride. Both these 
processes are still used today. 

As time went on, metallurgists began 
to realize that this metal consisted of an 
entire family rather than just one ele- 
ment. They found it to he a group of 
six members; platinum, paHaiBum, iri- 
dium, rhodium, osmium, and ruthenium. 
Though all these metals poss^ notable 
resistance to corrosion and high mdring 
points, they differ k structure and wi- 


Noble Metal Is Industrial Worker ... So Are Its 
Five Relatives . . . Resistance to Corrosion and 
to Spark Erosion . . . Has Excellent Mackinability 

By A. J. WADHAMS 

Vice President and Manager of Development and Research 
Department, The International Nickel Company, Inc* 


uus Other properties. AH are white in 
color, resist tarnish and other types of 
corrosion. Platinum itself is readily 
workable, melting only at the high tem- 
perature of 3223 degrees, Fahrenheit. 
Taken as a group, the platinum family 



Platinum alloys are of enormous 
importance to chemists. Here plati- 
num electrodes are used in testing 


has proved itself versatile and invalu- 
able to the varying needs of our complex 
civilization. 

We have come to take electricity for 
granted. Yet without platinum this im- 
portant possession of civilization might 
not have been put to such wide use. The 
development of electrical contacts, stand- 
ard resistors, and primary battery elec- 
trodes was greatly assisted by platinum 
and, in some cases, made possible only 
by it and its sister metal palladium. In 
these uses platinum was valuable be- 
cause, of its high rKistance to spark 
erosion, its staple thermo-electric be- 
havior, and its excellent machining char- 
actmsti(», ' ; 


The use of platoa kad-ins in Edi- 



only by the development of platinum- 
clad and later, copper-clad, nickel-iron 
lead-ins. But for platinum, the invention 
of the incandescent lamp, the X-ray 
tube, and certain equipment necessary 
for radio broadcasting would have been 
delayed several decades and the elec- 
trical art might still be in its infancy. 

Every time we make a long distance 
telephone call, platinum and palladium 
are put into service as contact points 
along the line. They assure a clear con- 
nection. These two sister metals are em- 
ployed in telephony and radio wherever 
longevity and infallibility of service are 
requisite, 

A WIDE variety of relays, thermo- 
stats, and electrical measuring in- 
struments employ platinum to insure 
low resistance and constant contact for 
reliable operation. A new use for the 
metal in this field is for fuses to protect 
sensitive instruments from overloads. 
These fuses are made of an iridium- 
platinum wire drawn to a practically in- 
visible fineness. They can be designed to 
blow out with a current of a few milli- 
amperes, functioning so rapidly that the 
instrument they protect cannot be dam- 
aged by overloading. Because of re- 
sistance to corrosion, similar wire is used 
for detonating caps. 

High and maintained reflectivity is 
another important property of the plati- 
num metals. The United States military 
forces rely on this property when they 
use rhodium to surface the great all- 
metal reflectors in the 60-inch search- 
lights which are maintained for coast 
defense. A new use in this field is for 
the rhodium-plated, all-metal reflectors 
which are being substituted for glass 
reflectors in moving-picture projectors. 

Wlien gas and gasoline engines were 
invented, platinum was again summoned; 
first for hot-tube ignitors, later for the 
contacts ip make-and-break ignitors, and 
even kter still for the contacts in high- 
tension spaik coils and magnetos. The 

tartest producer of| the plathfV® 
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In the refinery it is necessary for workers to wear masks against 
poison gases as platinum solution is poured from concentrate solution 


Platinum solution being poured from the 
dissolver via trough into the filter top 


A bore: Casting an alloy melted 
by induction. Temperature is de- 
termined by optical pyrometer 


Below: Forging a bar of pal- 
ladium in a precious metals re- 
finery with a heavy drop forge 


Above: Rcmelting platinum in a 
crucible with a hand torch prior 
to casting it in a delicate mold 


Below: No delicate jewelers’ tools 
here — ^heavy machinery rolling out 
platinum sheet into workable strips 
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advent of single-spark battery ignition 
permitted the use of tungsten for con- 
tacts, but in aircraft and other high- 
tension magnetos, where reliability is a 
primary requirement, platinum alloys 
are currently employed. 

It is in reducing the cost of fertilizer 
that platinum has become one of the 
farmer’s best friends. In this instance, 
the ability of the platinum metals to 
promote, or catalyze, various reactions 
between chemicals makes possible the 


platinum is not affected by the strong 
acid solutions used in cleaning the spin- 
nerets which must be kept entirely free 
from plugging to permit easy flow of the 
cellulose solution. 

There is great excitement in the glass 
industry today and several innovations 
have already come out of it in which 
platinum is playing a vital part. One of 
these, the manufacture of glass fiber, 
employs platinum for the jets or nozzles 
through which the molten glass is forced. 



Micro chemists, analyzing minute samples, use solid platinum crucibles, pans, 
wires, and so on, so small that a set of 26 items weighs less than 60 grams 


synthetic production of nitric acid from 
ammonia. This application uses a 
rhodium-platinum alloy in the form of 
ver\' fine gauze. Besides being valuable 
as a fertilizer base, nitric acid is vital to 
other industries— to the manufacture of 
explosives used in mining and construc- 
tion, for example. A large portion of the 
world’s sulfuric acid is produced with 
platinum catalysts. 

Most reactions of importance in metal- 
lurgy, glass technology, and many other 
fields proceed best, and often only, at 
high temperatures. The study of such 
reactions requires a material to hold 
the substance being investigated and a 
means for securing and maintaining the 
requisite temperature and for measuring 
the temperature. As it turns out, the 
platinum metals, because of high re- 
sistance to corrosion, resistance to oxida- 
tion, and high strength at elevated tem- 
peratures, coupled with resistance to 
molten o.xides and silicates, are gener- 
ally the most suitable for performing 
these functions. In this field of research, 
a recent development has been the mak- 
ing of miniature laboratory equipment 
fur micro-analysis, 

I T is in the recent vast improvement in 
rayon that platinum and its alloys 
have played so vital a part. Manufacture 
of the fiber requires thousands of spin- 
nerets— small cups pierced with a multi- 
tude of hair-fine and often invisible 
holes through which the cellulose solu- 
tion is forced to make the tiny threads. 
The minute holes in these spinnerets 
must be so fine and of so precise a nni- 
formity that platinum is the one metal 
having sufficiently high mechanical prop- 
erties and good machining character- 
istics for this application. Furthermore, 


There is nothing new about glass fiber 
for German manufacturers have been 
making glass fiber since before 1878 
but their product has been a coarse, 
impure, imperfect one, the result of a 
slow, expensive process. By means of the 
new process which owes a large measure 
of its success to this use of the platinum 
alloys, it is possible to produce perfect 
fibers of varying lengths and thicknesses. 

It w'as only at the beginning of the 
present century that the use of platinum 
in jewelry, its best known application, 
became at all widespread. Since 1906 
the jewelry industry has been the larg- 
est purchaser of platinum. Diamonds 
look much whiter and are held more 
securely when mounted in platinum. The 
excellent strength and high ductility of 
platinum alloys have also made possible 
the production of fine wire and minute 
stampings, thus revolutionizing jewelry 
design and resulting in a lighter, more 
graceful, and more delicate construction 
than was possible with gold. The State 
Crown of the Queen of England, which 
Queen Elizabeth wore at the coronation 
ceremony on May 12, was mounted en- 
tirely in platinum. 

Less histrionic but just as important 
in its own way is the part that platinum 
and palladium play in the daily drama 
of the dentist’s chair, for dentistry is 
another field in which these two have 
now become invaluable. In the medical 
field, platinum and platinum-iridium are 
used for radium containers— needles, 
cells, and tubes for the treatment of 
cancer. In this ime, platinum’s density, 
making possible the filtering of certain 
unwanted radium rays, and its excellent 
machinrng properties, aHow the fabrica- 
tion of containers of more minute size 
than is possible with ; o^er metak. 


It would be futile to attempt to de- 
scribe the multitude of other applica- 
tions in which the platinum family has 
become useful. Platinum is used for fine 
medals, trophies, and cups for which a 
metal with a high degree of plasticity 
is required to reproduce the high relief 
and fine detail cut into the die. Palla- 
dium has been developed in leaf form 
for decorating fine books and art objects 
as well as for interior decoration. Rho- 
dium, widely used for plating silver in 
order to protect it from tarnish, is find- 
ing a new use in road signs which reflect 
a warning at night under automobile 
headlights. Platinum can be drawn into 
wire as fine as 50 millionths of an 
inch in diameter. This property of the 
precious metal was recently employed in 
a laboratory for clinical pathology when 
platinum-iridium wire was used for 
measuring the degree of nervous tension 
in human beings. By means of this de- 
velopment, a delicate instrument, fitted 
with wires so fine that they can be in- 
serted into a muscle or nerve without 
causing pain, reduces the “jitters” to 
terms of electric voltage. 

T he principal source of supply of the 
world’s platinum metals is in the cop- 
per and nickel ores of Canada. These 
precious metals, with gold and silver, 
are recovered as by-products of the 
nickel and copper in sludges or pre- 
cipitates at the bottoms of the refining 
tanks, The sludges are then shipped to 
the precious metal refinery in England 
to undergo an initial smelting operation 
in which lead is used as a collector of 
the precious metals. Subsequent cupel- 
lation removes the lead and a silver-rich 
precious metal alloy remains. This alloy 
is then parted with sulfuric acid after 
which an aqua regia treatment dissolves 
most of the platinum, palladium, and 
gold. Platinum is then precipitated as 
platinic-chloride which, on ignition, 
yields pure platinum sponge. Palladium 
is precipitated as palladosamine chlo- 
ride, yielding palladium sponge. The 
silver and gold are purified by elec- 
trolysis. The final insolubles and reduc- 
tion residues are re-melted to concen- 
trate the rhodium, ruthenium, and iri- 
dium which are later separated. 

Platinum is not only produced by 
processes little short of alchemy, hut it 
is being put to work by modern industry 
in processes which are equally startling. 
The traditional distinction between com- 
mercially pure and chemically pure 
products is disappearing in one indus- 
trial process after another, and in this 
progress towards purity platinum is pro- 
viding the material out of which is made 
equipment which otherwise would con- 
taminate the product. Herein lies the 
growing importance of the metal’s con- 
tribution to industry and of industry’s 
contribution to an expanding use of 
platinum. 



Speed Awing 


Traditionai Speeds of Birds are Often Greatly Ex- 
aggerated . . . Determining Flight Speeds with a 
Stop-watch . . . The Plover Makes a Falcon Look Silly 

By S. F. AARON 

Drawings by the author 


I T is high time to correct some of the 
traditional assertions respecting the 
flying speeds of birds; this article 
has been written only after careful and 
continued observations. Nothing is more 
opportune for conjecture, nor offers 
wider chance for miscalculation, than 
bird speed. Some of our very best and 
most reliable bird books, and many oft- 
quoted statements by writers of scien- 
tific acumen, indulge the very common 
and eagerly received notions of flying 
speeds that are proverbially exagger- 
ated. Audubon, by no means always 
accurate, yielded to the same tendency. 

Quite commonly the 100 miles an 
hour rate is claimed for a number of 
species, from the frigate- 
bird to the hummingbird, 
and from the swallow and 
the swift to the swan. The 
falcons also share in these 
exaggerations. 

Now, it is very possible 
that the great sea pirate 
called the man-o’-war bird, 
with the aid of a high wind 
and after a long-continued 
momentum in one direction, 
can attain a very high veloc- 
ity; hut that the creature 
can eat breakfast in New 
York and take a late dinner 
in London, as has been 
claimed, is altogether ab- 
surd. 

It cannot be denied that the chimney- 
birds, with any members of the true swal- 
low family, seem to excel in wing speed 
almost any other species, and that they 
may at times reach a rate that would, 
if recorded, clip many seconds off what 
they usually attain. That wild ducks, 
geese, swans, terns, hawks or falcons — 
the great company of waders or sea 
birds — can attain speeds of more than 
60 miles an hour for short or long dis- 
tances is very decidedly doubtful and 
the accurate study which follows dis- 
closes this fact. 

A ccurately determining the aver- 
- age flight of birds over measured 
distances with a stop-watch is less difii- 
cult than merely painstaking. It de- 
mands more patience than brains, and 
it affords much pleasure and satisfac- 
tion. Selecting the season counts largely. 
The method employed was by no means 
original. 

With a companion who knew less 
about birds than he did of suneying, 
but whose still youthful interest in any 


subject related to his own work stirred 
his enthusiasm, a test was made of the 
flying speed of several species. The selec- 
tion of the place for the experiment was 
fortunate, and the season was that of 
the spring migrations of birds toward 
the north, when those species that left 
southern localities were in an evident 


hurry and those that remained to nest 
nearby were restless, mating and trad- 
ing about. 

By triangulation tlie distance between 
two points on the bluff-bordered Corpus 
Christi Bay, some five or six miles below 
the city of Corpus Christi on the south- 
ern Texas coast was found to be just one 
third mile, and to extend nearly north 
and south. This course faced a wide 
expanse of the bay, with a shallow beach 
upon which many birds came to spend 
the winter and from which they started 
to their far northern nesting places. 

Out from the short, straight line of 
measured coast an unfortunate coastal 
sloop had foundered; its rotting mast 
stump was at direct right angles to the 
course from the position where my fel- 
low investigator took his stand. He had 
a shotgun, the shells especially loaded 
only with hlack powder so that the 
smoke of the discharge could be seen. 

From my position on the top of the 
long bluff I could watch an area of about 
90 degrees from the shore line between 
us. There we waited not five minutes 


before a reddish egret winged its way 
past my collaborator and headed toward 
my position. 

As the bird crossed the line between 
the bluff and the old wreck I saw the 
smoke belch forth from the gun, the 
noise hurrying the bird— as we had in- 
tended. On the instant 1 pressed the 
release of my stop-watch. 
When the heron came op- 
posite my stand, I again 
pressed the stop-watch and 
noted the elapsed time — one 
minute, one second— or at 
the rate of a little less than 
20 miles per hour. 

This was an auspicious 
beginning, but what fol- 
lowed was more like miss- 
ing a train at a one-track 
way station without a time 
table. What would come 
next and, if ever, when? 
Had the world suddenly be- 
come bereft of birds? Was 
that egret the last repre- 
sentative of a vanishing 
class? Not quite, for— how long after- 
ward I do not know— I was stirred from 
something bordering a dream by the dis- 
tant boom of that gun and again I 
pressed my stop-watch. This time it was 
another egret of the same species, but 
snow'-white — the young of the first or 
second year. 

On came that spot of white with regu- 
lar beat of wings and the watch showed 
one minute, four seconds; perhaps about 
two additional seconds had elapsed be- 
tween the actual firing of the gun and 
my finger action. The near coincidence 
in flight time was not at all remarkable, 
for once we had watched two of these 
birds winging their parallel way across 
the water and they kept truly together 
for the full half a mile that rve could 
note them. 

And then we had occasion to be alert, 
for soon there followed several brown 
pelicans. These also kept pretty well 
together; for exactness, the leader was 
selected and timed. These brown peli- 
cans fell behind the record of the egrets 
by only four seconds. Perhaps the report 



Brown pelicans. In the lower figure the downward stroke is 
at its limit and the lift about to begin. Drawn from memory 
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of tlie gun had not hurried those big- 
billed, homely specimens at all. Almost 
immediately afterward, however, the re- 
port did hasten a bunch of four mal- 
lards— three emerald-headed drakes and 
one hen. They veered out a little, not 
flying exactly parallel to the coast, mak- 
ing the distance traversed a little longer, 
so I snapped the watch about two sec- 
onds before they came opposite 
my stand and the time was 46 
seconds — not nearly as fast as 
die swiftest horse could cover the 
same space and only a little bet- 
ter than 26 miles an hour, even 
allowing for possible errors. 

Next came two egrets that 
turned in, however, and alighted 
about half way on the beach ; a 
flock of hald-pates that turned 
out and flew wide of my stand ; 
several Caspian terns that in- 
dulged in erratic flight, after 
their manner; a number of birds 
that turned south instead of 
north, or flew crosswise from the 
land. Then, after another long 
wait, came the hoped-for oppor- 
tunity of timing a black skim- 


therefore was at the rate of 30 miles an 
hour— a little faster than the mallards 
of a few days before, but the wind may 
have somewhat aided the blacks. 

Again, after a long wait and several 
failures, a half dozen bald-pates nego- 
tiated the straight line of coast at a rate 
corresponding to that of the mallards, 
and very shortly afterward we were de- 



egrets ; and two willets that considerably 
exceeded all the rest while making, we 
believed, a fair average speed of their 
kind. I think these last were in a big 
hurry, for their time was only 33 sec- 
onds — a trifle more than 36 miles an 
hour. 

I have always, following other ob- 
servations (though these may have been 
of a less careful nature) be- 
lieved the snipe, plover, and 
shore bird species to be, with 
very minor exceptions, among 
the swiftest of all birds awing, 
and here was partial proof of 
this notion, I suspect it will have 
to be admitted that they are in 
the 50-miles-an-liour class, with 
doves and homing pigeons if 
these are hurried, and probably 
the flycatchers and warblers dur- 
ing migrations. 

O NE possible weak point in 
these tests consists of the 
certainty that all birds commonly 
fly with the least possible effort 
and that, when necessary, they 
can and do improve their speeds 


mer, one of a group of three. 

T his swallow-like fellow, in 
ease and seeming rapidity of 
flight, did not make the distance 
straight-away, but approached at 
an angle after making a wide 
turn, and afteiwmrd we had to 
calculate the distance it covered. 
We were greatly disappointed, 
the elapsed time being 47 sec- 
onds; for, with the turn, this 
was just a little slower than the 
mallards. Nev'ertheless, we were 



[though the velocities claimed 
by tradition apparently are not 
based on the speeds at which 
birds can fly, but those at which 
they do fly. For example, “Wild 
ducks fly at 100 miles an hour.” 
—farmers’ almanacs {compiled, 
by the way, in city offices 1.— 
Ed.] . But I think the birds which 
we observed on the Texas coast 
indicated that they were at least 
in somewhat of a hurry. Another 
fault is that so few representa- 
tive tests were made. 


firmly of the opinion that these Cooper’s hawk. Wing stroke is 105 degrees and the The speeds of waterfowl have 

wonderful birds can, if need number of strokes nine per second at best speed been tested by airplanes. One 
be, pretty nearly challenge the statement makes the heavy, corn- 

world of wings. W e may have made an lighted when four blue-winged teals gave paratively slow canvas-back duck fly 

error in that angle, or the group of us an equally fine test. There were two faster than the pin-tail, which is general- 

skimmers that kept well ^junched were drakes and two hens, probably long ly considered swift; it also gives the can- 
not doing their level best, as they are mated, and they were in the usual hurry vas-back a speed 25 percent faster than 

not hunted and do not fear a gun. that all the teals seem constantly to the mallards, which is altogether absurd. 

A long wait followed, with many birds practice. Again we were disappointed, Automobiles, the speedometers of 
going both ways, hut none straight nor for these small ducks always had ap- which are quite accurate, meet the need 

parallel, nor making tlie full distance, peared to us the speediest of their fam- of even more convincing tests of bird 

Finally we signaled to quit for the day. ily, and I believe they have commonly flights, if by rather rare chance while 

On the following morning we again received that distinction. Their time was touring country highways birds will fly 

took up our positions, without a single only 38 seconds, or 31^^ miles an hour — parallel with the road, even for short 

satisfactory result, for four long hours, by no means phenomenal and far below distances. Some few such tests that were 

On the tlrird daj, with a so-called the reputed 100 miles an hour. made agreed with those made on the 

norther blowing which means a cold. This job was a long and delightfully Texas coast and complement them. With 
foggy spell ^we decided not to attempt tiresome one, full of disappointments, the car going at about 20 miles an hour 

the test, but^ gazing out to sea we dis- but fascinatmg for a time. In the fur- along a creek road, a little green heron 

covered myriads of birds on tbe wing, ther seven half -day trials that we made kept with it for a short distance, and 

low and p^ing overhead, flying acro^ in the next ten days we obtained the I doubt whether it could have improved 

a stout wind. It is indeed difficult to speed of one golden-eye duck, which its speed. Traveling parallel to a wide 

account for the whims of migrants, equaled that of the: teal; one south- slough at about the same rate permitted 

Thereupon, right gladly, we regained southerly (duck) that, allowing for poa- two wild ducks of a species not ascer- 

our positions and soon observed a flock sible error due to a swerve, probably tained, because they were beyond a line 

of seven or eight black ducks skirting bettered the teal by a fraction; a small of trees and 50 yards away, easily to 

the coast_ northward, apparently kpt company of gadwaffis that, fell dightly exceed the speed of the car. 

upon getting somewhere quiddy. Their behfed the 26-inifci mallards; a glo^ On a road at over 40 miles an hour 
time was 40 seconds, and their speed ®,the .wp^kept right along with a lone duck, 
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probably a black duck, flying overhead. 
A driving speed of 30 miles an hour 
between meadows in southern New Jer- 
sey permitted a kildeer plover to draw 
ahead of the car, and only at a 45-mile 
speed could the bird’s rate be equaled. 
The kildeer is built like the willet and 
probably few birds can fly faster. At this 
same place and speed a spotted sand- 
piper, springing from a ditch beside the 
road, kept easily with the car for sev- 
eral yards before veering off. 

At a 30-mile speed, sparrows, blue- 
birds, meadowlarks, and robins are 
passed. Flickers and red-headed wood- 
peckers can barely keep up with a 25- 
mile rate. Once, going at 35, a sparrow 
hawk, while making an effort to surprise 
a flock of domestic sparrows dusting in 
the road far ahead, raced the car. The 
falcon kept about 40 or 50 feet in front 
of us, dashed over a hedge, seized a 
sparrow and went on. An acceleration 
to 40 miles an hour caused a slow gain 
on the bird of prey until it turned sud- 
denly off. This is the most complete test 
I have made. 

G oing at a SO-mlle speed keeps pace 
for a few yards with chimney swifts 
skimming rapidly over fields and with 
barn swallows passing hack and forth 
across the road and low beside the car. 
But such tests are somewhat uncertain 
because of erratic flights and the short 
distances in which the birds, often 
frightened, really race with the car. 

The speed of certain birds of prey is 
greatly exaggerated. I have seen across 
a narrow mountain valley a ruffed 
grouse keeping well ahead of a pursuing 
goshawk until a thicket of laurel was 
reached into which the grouse dived 
safely. In exactly the same manner I 
have seen a bobwhite hold its own 
against a sharp-shinned hawk until bob 
dropped into some briars. 

I once saw a duck hawk stoop from 
a very short distance overhead that gave 
it little momentum and dash at a run- 


ning plover. The plover started from 
scratch and with comparatively great 
speed made that falcon, the boasted 
‘‘speed king of the air” (of the nature 
fakirs ) look siUy. It is only when falcons 
dive from a great height that they attain 
tremendous velocity. But I have twice 
observed duck hawks stoop at ducks 
and fail to strike; the bird of prey did 
not follow when the intended victim 
made off at right angles to the hawk's 
direction. In one instance the missed 
meal was a black duck, in another a 
green-winged teal. I have also seen the 
duck hawk employ the same method in 
an attempt to punish a crow that, a few 
minutes before, with several companions, 
had harassed the hawk. Failing at this, 
the hawk tried to overtake the crow in 
a straight-away, but again failed. I be- 
lieve the hawk knew in each case that 
the chase would be futile. Contrary to 
common impression, the crow is by no 
means slow; it commonly overtakes the 
buzzard hawks in the air, and even the 
kingbird has to speed up to overtake 
a crow. [It seems quite probable that 
some birds which fly with rapid wing 
strokes may thereby create a misleading 
impression of speed, wliile some with 
deliberate strokes may thus give the im- 
pression of low velocity. Possibly this 
has even been the largest factor involved 
in the traditional mis-estimation of bird 
speeds.— £d.] 

As does the puma, hawks generally 
depend upon a swift dash from behind, 
that is not at once observed by the in- 
tended victim which is often pursuing 
its deliberate way within a flock of its 
fellows. Domestic pigeons are some- 
times captured in this manner. I am 
convinced that it is safe to say that in 
a straight-away flight no hawk is swifter, 
nor indeed as swift, as the mourning- 
dove, nor any of the snipe and sand- 
piper family. This statement is derived 
from numerous personal observations. 

When Professor Fisher found the re- 
mains of chimney-swifts, juncos, warb- 


lers, and doves in the stomachs of fal- 
cons it can be safely asserted that the 
victims were either young or injured 
birds. I have seen a sharp-shinned 
hawk — and I would wager it was an in- 
experienced young one — dive to inter- 
cept a barn swallow and be avoided with 
the greatest ease. 

But if we wish to seek for the swiftest 
of all birds, I beg that the humming- 
birds be considered. It is but necessary 
to note their straight-away dart across 
a sunlit meadow as far as the tiny crea- 
ture may he seen for this opinion to he 
held. 

I THINK that rapidity of wing stroke, 
combined with the length of the 
stroke, commonly determines speed. A 
variation in individuals may be observed, 
as with the kingbird and the meadow- 
lark. The average stroke of such larger, 
slower birds as the herons, pelicans, 
spoonbills, gulls, ibises, and the buzzard 
hawks, as far as can be ascertained from 
many dim photographs, is between 70 
and 80 degrees, and the strokes may 
vary in number from three to four per 
second — perhaps four or five in crows 
which, because of their better speed, 
are .alone an exception to this rule. 

With the faster ducks, geese, and 
swans the wing stroke is at least 100 
degrees and more rapid than five or 
six per second. In the true swallows the 
strokes are slow, as compared with most 
other small birds, but consist of very 
great and powerful sweeps apparently 
all of 150 degrees in vertical extent. 
With the shore birds and plovers, all 
apparently much alike, the rate of the 
strokes is not countable, but they cover 
at least 120 degrees, often greater. 

Yes, bird flight speed has perhaps 
been exaggerated; further study of the 
subject is indeed indicated. 

0 

As so aptly put iorth in ‘Tligkt 
Speed of Birds,’' Circular Num- 
ber 428, United States Department 
of Agriculture, the often oier-estimated 
speeds of game birds in particular may 
be at least partly laid at the door of 
the gunner ivho, to assuage his tcounded 
vanitY, estimates that the bird he missed 
must have been flying at a speed "ot 
100 or even 150 miles an hour.” 

Readers who desire to pursue farther 
the absorbing subject of the speed at 
which birds fly, having had their ap- 
petites whetted by the foregoing article, 
tcill do tcell to obtain a copy of the 
above mentioned circular, procurable 
from the Superintendent of Documents, 
Washington, D. C., for five cents in coin. 
Here they ivill find a careful com- 
pilation of data obtained from various 
sources, some details of the methods of 
measuring bird speed, and a tabulation 
of speeds of various birds. The complete 
bibliography included will be invalua- 
ble to the nature student . — ^The Editor. 



Red heads, showiag the extent of wing stroke— about 100 degrees 




How Hot is Hot Enough? 

T he surprising answer to this question 
is confirmed by the two accompanying, 
high-speed photographs of ethyl acetate 
boiling at atmospheric pressure. When a 
drop of water falls on a red-hot stove and 
skims merrily over the surface instead of 
bursting immediately into vapor, it is danc- 
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In the upper picture the steam-heated 
aluminum tube is 73 degrees Fahrenheit 
hotter than the surrounding ethyl acetate, 
and the heat transfer rate is 41,000 B.t.u. 
per hour per square foot. In the lower pic- 
ture the temperature difference is much 
greater— 104 degrees Fahrenheit— but the 
heat transfer rate is much lower: 5800 
B.t.u. The reason is visually apparent: The 
hotter tube below ts coated with an insulat- 
ing film of vapor. The lesearchers at Tech- 
nology, working under the direction of Pro- 
fessor W. H. McAdams, ’17, have found that 
the temperature difference at which maxi- 
mum rate of boiling occurs is small for many 
liquids. 

An understanding of such principles of 
heat exchange is important to many indus- 
tries that employ boiling of liquids— in the 
separation, for example, of petroleum prod- 
ucts by fractional distillation, in the con- 
centration of acids by evaporation, or even 
in the quenching or tempering of metals by 
plunging them at red heat into a bath of 
water or oil. 

This data supplied by E. T. Sauer, and 
the photographs (exposure 1/ 100,000th sec- 
ond) by W. B. Tucker — used by courtesy 
of The Technology Review. 


CHROMIUM 

^HE metal chromium gives to the 
emerald its rich green color, to 
the ruby its red, and to the sapphire 
its blue. 


iag on an insulating film of steam, If the 
stove were cooler, the insulation would he 
less, the vaporisation quicker. 

Researchers in the Department of Chem- 
ical Engineering of Massachusetts Institute 
of Teclmology have shown that the same 
principle applies to the heating of liquids 
by hot pipes immersed in them; if the pipes 
are too hot, the heating of the liquid will 
he less efficient because vapor films form 
around the pipes, which retard the heat 


Vitamin A and Dim 
Vision 

I N the retina of the eye there is a sub- 
stance called visual purple, which is 
biradhed by the light coming from objects 
at which we look, but is constantly being 
regaimrated. Recently it has been discovered 
that tMs regeneration, .is daived from vita- 
min A Pmsons whs are ihort tm vitamin A 


so they see poorly in a dim light. Many of 
these are motorists whose dim vision has 
puzzled them. Now comes an instrument 
for measuring vitamin-A deficiency by means 
of visual purple. According to the Frober- 
Faybor Company, Cleveland, manufacturers 
of scientific instruments, the bio-photometer 
test for vitamin-A deficiency is based on the 
well known fact that the reserves of vitamin 
A in the body influence the rate of regenera- 
tion of visual purple. Upon exposure to 
bright light, visual purple is bleached more 
rapidly than it is regenerated, accompanied 
by reduced light threshold. When the eyes 
are rested in the dark, regeneration of visual 
purple takes place, the light threshold reach- 
ing an optimum level dependent upon the 
reserves of vitamin A available. Character- 
istic differences in the rate and extent of 
regeneration of visual purple in subjects 
more or less vitamin-A deficient give a clini- 
cal test for even mild and progressively 
more severe vitamin-A deficiency. 

In its simplest essentials the bio-pho- 
tometer test is made as follows; At the be- 
ginning of the test, tire visual threshold of 
the patient is determined in millifoot 
candles with the bio-photometer. Next the 
patient rests the eyes in the dark for a 
standardized period of time. These read- 
ings are for the purpose of minimizing 
variables in environmental lighting prior to 
the test and to familiarize the patient with 
the procedure of the test and the appear- 
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ance of the vaiiably illuminated test spots. 

Next the eyes are exposed to a bleaching 
light of standard intensity for a standard 
length of time. Then the bleach light is 
shut off and a series of readings is made 
which indicates the rate and extent of re- 
generation of visual purple. 

Since the rate of regeneration of visual 
purple is influenced by the availability of 
vitamin A in the system, it follows that in- 
gestion of vitamin A should result in im- 
provement in the rate of regeneration of 
visual purple, Such is the observed fact. The 
ingestion of supplementary vitamin A is 
followed by improvement in rate of re- 
generation of visual purple until a level is 
reached which may be taken as the optimum 
for the subject. 


PEARLS 

U OSSIL oyster shells in three col- 
lections in Germany have been 
found to contain three embedded 
pearls. As the age of the shells is 
estimated at 350 million years the 
pearls are probably the oldest in 
existence in the world. 


Rotary Compressor for 
Air Conditioning 

A MA,I0R engineering achievement that 
holds promise of greatly improving air- 
conditioning practice was announced le- 
cently in New York City. The new develop- 
ment is a complete line of high-speed com- 
pressors that turn up 1750 revolutions per 
minute, utilizing for the first time the radial 
principle of design— cylinders placed in a 
circle around the crankshaft. The new de- 
velopment was made by Airtemp, Inc., air- 
conditioning subsidiary of Chrysler Corpora- 
ilcm. 

The new units incorporate the same prin- 
ciple of design as that adopted by aero- 
’ nautical engineers to eliminate motor failure 
in airplanes and to increase the motor ca- 
pacity in proportion to weight. Exhaustive 
tests and months of performance under all 
sorts of operating conditions — in actual com- 
mercial air-conditioning installations — con- 
firm the advantages of the new compressor, 
it was stated. 

“The compressor is the heart of any air- 
conditioning system,” it was pointed out by 
Colonel A. C. Downey, President of Airtemp, 
who discussed his company’s new develop- 
ment. “Upon the efficiency of the compressor 
depends the efficiency of the entire air-con- 
ditioning system. 

“These new radial type compressors, 


which are built in sizes from 10 to 75 horse- 
power capacity for commercial installation, 
possess many practical operating advantages. 
In the fiist place, they are far more de- 
pendable.” 

The new radial compressors greatly sim- 
plify problems of commercial air-condition- 
ing installation because they are light in 
weight, compact in size, and entirely free 
from vibration. They can be installed in 
practically any part of a building, accord- 
ing to C. R. Neeson, Airtemp’s Chief En- 
gineer. who directed their development. 



‘'These radial compressors require no 
special foundations,” Mr. Neeson staled. 
“The ordinary air-conditioning compressor 
for commercial installation — due to its 
weight and vibration characteristics— has to 
he placed in the basement of a building, on 
a specially constructed foundation. Basement 
space is valuable, and Airtemp radial com- 
pressors are designed for space-saving in- 
stallation. Another important engineering 
feature of the new radial compressor is its 
pet feet dynamic balance. 

“Another feature of these compressors 
which contributes to more efficient operation 
is the use of auxiliary intake ports at the 
bottom of each cylinder. These ports aie 
opened by the piston itself, as it com- 
pletes the downward stroke. The use of the 
auxiliary ports accelerates intake and thus 
increases efficiency.” 

Meringue from Soy 
Beans 

HEN soy-bean flour which has been 
completely freed of oil by solvent ex- 
traction is dissolved in water, the resulting 
solution can be whipped into a stiff white 
foam greatly tesemLRng egg white. Since 
protein in the form of soy meal costs only 
about 1/10 as much as protein in .the form 
of eggs or milk, which it resembles dieteti- 
caUy, research has been directed toward its 
use to replace these more expensive foods. 
The whipping quality of soy meal is de- 
stroyed by the presence of fats and by the 



Above: A close-up of the rotary air 
compressor, and, left, the compress- 
or assembled with the other parts 
of an air-conditioning installation 

treatments used in the past to eliminate its 
raw bean flavor. Complete removal of the 
fat or oil by ethyl ether or petroleum ether 
and deflavoring by heating in a vacuum to 
130 degress. Centigrade, leaves the meal 
with a high whipping characteristic. Ad- 
vantages of the extracted soy meal over egg 
white are its cheapness, its keeping qualities, 
Its ease of standardization, and its high 
concentration as compared with egg vliite, 
so that it may I whipped with many 
liquids. Its use is suggested in frozen des- 
serts made in the electric refrigerator, with 
gelatin and cooked starch in whips, sponges, 
and molded desserts, and with cooked sugar 
in confectionerv’. Replacing egg white in 
baked dishes which depend upon the ease 
of coagulation of egg protein seems yet 
doubtful until new methods for using the 
soy protein are developed.— D. H. K. 

New Four-Y.ard 
Scraper 

A new four-yard wagon scraper known 
as the “Junior Continental” has been 
announced by the Continental Roll & Steel 
Foundry Company. Designed for use with 
smaller 35 to 50 horsepower crawler tractors, 
the new four-yard model is the same in 
general design and operation as the larger 
Continental models. 

The manufacturers claim that their new 
four-yard wagon scraper is light in weight 
without sacrificing the niggedness necessary 
to dig, load, and haul capacity loads of 
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Parking Meters 

T here are approximately 14,300 park* 
ing meters now installed along tke 
streets of 28 United States cities. While 

metered poking is neWt the principles ip* 
rol^d pi ‘Versions concerning fa 


tough clay, rock and tree root imbedded 
soil, shale, hardpan, and so on. 

Other features of this Junior Continental 
are high axle clearance, a large fast-dump- 
ing rear gate, the new Continental BE-GE 
hydraulic power-control unit with adaptors 
for all tractors of 35 to 50 horsepower, 
shorter overall length for easier turning, 
and a wide cutting blade, the width of cut 
being the same as that of the five-yard size 


TRANSPORTATION SECTION 


Resins for Water 


Softening 


Fire-proof and safe is this new all-steel ferry 


golf bags. All in all the seat is a success 
fiom every standpoint and the passenger 
who rides in it is really “one of the party.” 

65 Foot Greenwich 
Ferry Boat 

T he Town of Gteenwich, Connecticut, 
is the fortunate owner of Little Cap- 
tains Island, a wooded sand bai about two 
miles off the Greenwich shore in the open 
waters of Long Island Sound. The town has 
a municipal park on this island, with num- 
erous bath houses, restaurants, and other 
concessions that go to make up the success 
of such a recreation spot. 

From 2000 or 3000 people visit the island 
daily during the pleasant summer weather 
and it is quite a problem to transfer these 
people from the mainland to the island and 
back again with safety and dispatch, yet 
at reasonable cost. For many years the town 
used a 65-foot wooden ferry boat hut the 
demands of the service have become so 
great that last winter town officials adver- 
tised for competitive plans and designs for a 


boat not over 65 feet in length to meet the 
growing needs of this traffic. The result of 
the competition was that the Ludeis Marine 
Construction Company, of Stamford, built a 
unique craft, quite diffeient fiom the ortho- 
dox type of feiry boat. Tlie piincipal fea- 
ture, of course, was safely and the designers 
elected to offei an all-steel vessel of arc- 
welded coiistniction, 65 feet lung, 26 feet 
beam over the guards, 5 feet draft, and sub- 
divided into 10 waleitight nuii-eniiimunicat- 
mg compartments to insure the last degree 
of safety. 

The coiiloiir of the boat is like that of 
a blunt sadiron, the how circular and the 
stern almost square, With the numerous 
subdivisions in the hull, it is almost incon- 
ceivable that grounding oi collision could 
damage the boat to the extent that would > 
prevent her from making shore in safety. 

To eliminate the fire hazard, it was decided 
to make the boat Diesel-propelled, and a 
twin-screw installation of Superior Diesel 
engines is used, each engine developing 
about 45 horsepower which gives the boat 
a speed of about 814 knots. A reduction 
gear on the motors with a ratio of nearly 
4 to 1 permits the use of large propellers so 
that backing and maneuvering is most pos- 
itive. To improve the handling, the boat is 
equipped with two rudders which enable 
her to dock in the extremely small spaces 
available at the Greenwich end of the run. 

This little boat with her unique design 
unquestionably marks a distinct step for- 
ward in the art of designing small passen- 
ger vessels. It has what is called a modified 
Vee bottom, on the shape and details of 
which the designers have applied for a 
patent. The model is not only an unusually 
seaworthy craft but is easily driven and 
lends itself to inexpensive construction. 


S YNTHETIC resinoids having the prop 
erty of e.xchanging sodium for calcium 
and magnesium in water are being in- 
creasingly used for softening hard water in 
Great Britain. The resinoids are made by 
the reaction of phenols of the tannin group 
with an excess of formaldehyde. When these 
resinoids are placed in water containing 
lime and magnesia they combine chemically 
with these elements, thus softening the 
water. The resin is regenerated by passing 
a strong solution of salt over it. Tannin 
resinoids leave the water acid in character 
and to offset this a second treatment with 
a basic resin made by condensing poly- 
amines with formaldehyde is applied. This 
water-softening property of resinoids is 
similar to that of the mineral zeolite used 
in the United States for a similar purpose. 
~D. H. K. 


ELECTRICITY 

4IR passengers may, in the future, 
find that they can use on air- 
planes standard household electri- 
cal appliances. This is in line with 
the prediction that airplanes will be 
equipped with 110-volt service soon. 


Transverse Seat 

T he transverse extra seat as used in. sev- 
eral models of the Hudson line of motor 
cars is reported to he proving very popular. 
Introduction of the extra seat behind the 
regular front seat does not cut down the 
baggage space at this point, for when the 
seat is unoccupied there is room for large 
parcels and even a couple of suitcases or 
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ALEXANDER HAMILTON INSTITUTE 



A NEW PLAN OF EXECUTIVE TRAINING 


For sixteen months the Institute Staff has been working 
to prepare for this announcement. The results of its work 
make this one of the most important, perhaps the most im- 
portant, announcement ever made by the Institute. 

Important to whom? 

Not to the average man, because he probably hasn’t any 
more than a vague notion of what is going on in the world of 
business and doesn’t care much about it either. 

But to that smaller group of men who are the executives, 
and coming executives, in American business this message 
will be of utmost importance. 

The next five years, even though they be years of pros- 
perity, will prove a more severe test of personal and execu- 
tive competence than any similar period in the past. Men 
who want to win financial independence must meet a new 
set of requirements. There will be none of the indiscriminate, 


get-rich*quick prosperity of the last boom. A higher order of 
business knowledge, executive training, and understanding of 
the new rules of industry will be the price of better-than- 
average income. 

The Alexander Hamilton Institute is ready to prepare you 
for the test of ability and training which lies ahead. In each 
new business cycle during the past twenty-seven years, the 
Institute has developed and remodeled its Course and Service 
to meet the special needs of the day. Thousands of men have 
trained for executive responsibility and financial independence 
under the Institute’s guidance. 

Now again, the Institute, keeping abreast of American busi- 
ness developments, offers a NEW PLAN for executives and 
for those who will be executives— a plan built to meet the new 
conditions and to fit more exactly your personal requirements 
for growth and progress, 


For Men Who Set No Limit on Their Futures 
This Free Book Tells a Vital Story 


In this new plan of executive business train- 
' bg, the Institute offers you the ideas, experi- 
ence, and judgment of the most successful 
busmess men in America, formulated and or- 
ganized to put at your command the proved 
principles and methods of modem business. 

Among the dozens of American industrial 
leaders who have helped to build the Institute’s 
Course and Service are Alfred P. Sloan, Presi 
dent, General Motors Corp.; J. C. Penney, 

Chairman, J. C. Penney Co.; C. M. Chester, 

Chairman, General Poods Corp.; M. H, Ayles- 
Worth, Chairman of the Board, Radio-Keith- 
' Orpheum; Clifton Slusser, Vice-President and 
Factory Manager, Goodyear Tire & Rubber 
Company ; J. S. Tritle, Vice-President, Westmghouse Electric 
s and Manufacturing Company; Hubert T. Parson, Director, 
P. W. Woolworth Co • Frederick W. Pickard, Vice-President, 
! E. I. du Pont de Nemours & Co., Inc. ; Putnam D. McMillan, 
’.Vice-President and Director, General Mills, Lnc.; Paul M. 
ifMazur, General Partner, Lehman Brothers, New York Bank- 



Machines Corp. ; David Sarnoff, President, 
Radio Corporation of America. 

If you agree that daily access to the methods 
and judgment of such men will guide and in- 
spire you, if you can appreciate the priceless 
opportunity of sharing their viewpoints and 
learning from their experience, then you will 
read “Forging Ahead in Business” with eager- 
ness and profit. The new edition of this famous 
book carries a message of vital importance to 
you. The coupon will bring your free copy. 


THE ALEXANDER HAMILTON INSTITUTE, 

107 Astor Place, New York, N. Y. 

Please mail me, without cost or obligation, “Forging 
Ahead in Business.” 

Name 

Business Address 


Position 
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benefit to abutting pioperty is in the pro- 
vision of access, light, and air. The other 
use is for movement of people and vehicles, 
water, light and other utilities. Parking, 
therefore, or the right of access, must he 
so regulated that other rights are not in- 
fringed upon. Several decisions have been 
rendered in recent cases involving municipal 
ordinances which provide for the setting up 
of permanent meters at street curbs and the 
collection in this way of a small fee for the 
use of these space.s for limited parking privi- 
lege. 

Case.s in Oklahoma, Texas, and Florida 
involving claims of the motorist that park- 
ing meters create an illegal obstruction to 
traffic were overiiiled. In Alabama the owner 
of land abutting on such a parking space 
brought suit on the grounds that the right 
of access to his property from the street 
was obstructed, and the ordinance was held 
void. The Alabama Supreme Court outlawed 
parking meters on the grounds that they 
constitute “an unauthorized use of the tax- 
ing power.” A thorough study by the justices 
of the Massachusetts Supreme Court, how- 
ever, has resulted in the opinion that a 
parking meter statute properly worded 
would be valid, and valid ordinances might 
well be passed under it. This opinion is ex- 
pected to be of influence in other states. 

To date legal opinion indicates that park- 
ing meter ordinances are reasonable if prop- 
erly drawn: the spaces allotted must be 
suited to the streets, the traffic, and the 
needs of the abutter, and the charge must 
be no more than sufficient for the purpose 
of regulation; it cannot be imposed as a 
source of general revenue . — Highway Re- 
search Abstracts. 


the Helm 


- in time of neec 


FUTURE CARS 

^HERE will be just as many im- 
provements made on automo- 
biles in the future as there have 
been in the past, Charles F. Ketter- 
ing believes. These improvements 
must come slowly, however, for, he 
says, "if we knew what the car of 
10 or 25 years ahead was going to 
look like, I believe we would be 
making it now.” 


Automatic Inspection 
Machine Sees, Hears, 

Feels 

A TIRELESS automatic machine, whioh 
“sees” better than a hawk, “hears" bet- 
ter than a hare, and with a sense of “touch” 
infinitely acute, has been placed in opera- 
tion at the Ford Rouge plant for inspection 
of the value push rods — small, accurately 
finished engine parts. 

The uncanny device, which utilizes photo- 
electric ceDs and radio amplification to work 
its wonders, inspects valve push rods for 
hardness, hidden fissures, and accuracy of 
dimension. Ford V-8 standards demand pre- 
cision to one ten-thousandth of an inch. The 
machine performs 11 distinct operations so 
rapidly that 42 push rods are inspected each 
minute. Those which do not meet rigid 
specifications are rejected. 

First the push rods are checked for hard- 
n^. An aiitornatic scleroscope works in 
i5on4ection with an “electnc eye.” A . 
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If the liarclness is correct, the weight re- 
bounds to a predetermined height, inter- 
cepts a light beam, and the electric eye 
actuates a mechanism which passes the push 
rod. Push rods that are not hard enough are 
rejected. 

In the second operation, a hammer strikes 
the side of the valve push rod. By “listening” 
to the pitch and duration of the resulting 
sound, the machine determines instantly 
whether the push rod structure is without 
defect. A hidden fissure will curtail the 
period of sound vibration. A microphone and 
amplifier are part of the inspection mechan- 
ism at this test station. 

Then follow nine other successive inspec- 
tions to determine accuracy of manufacture. 
The first is for squareness of the bottom 
face of the push rod. Here the maximum 
variation permitted is one thousandth of an 
inch. Next the part is mea.siired for roimd- 
iiess, with variation held within three ten- 
liioiisandths of an inch. Squareness of the 
top is gaged and, in this case, the limit is 
five ten-thousandths of an inch. Following 
this, automatic fingers enter the slots in the 
sides of the push rod to check for minimum 
wall thickness. Two steps gage the diameter, 
first at the center and then at both ends. 
These measurements must be within five ten- 
thousandths, the specified dimensions. In the 
final three stations, the parts are measured 
for length and sorted automatically into 
seven groups, with only one thousandth of 
an inch variation between groups. The seven 
groups are classified and stacked in boxes 
as follows; First group, undersize below 
allowable limit and are scrapped; second 
group, under standard size .002 of an inch; 
third group, under standard size .001 of an 
inch; fourth group, the standard or mean 
length; fifth group, over standard .001 of 
an inch; sixth group, over standard .002 of 
an inch; and the seventh group is over 
allowable limit and is reground. Approxi- 
mately 85 percent or better run to the stand- 
ard or mean length. 

(End of Transportation Section) 

Insulin Saving Mental 
Cases 

N ot many months ago, the mental dis- 
order known as dementia prsecox, re- 
sponsible for a large share of the sick minds 
of the world, was a hopeless condition. 
Now, thanks to researches here and abroad, 
medicine seems on the verge of curing this 
ill in a large majority of the cases if they 
are caught early enough. 

Insulin, the gland extract that makes life 
possible for thousands of persons suffering 
from diabetes, is the stuff that is rescuing 
other thousands from the living death of 
insanity. The total number of such cures is 
now well over 1000, and apparently is in- 
creasing every month, reports Science Ser- 
vice. 

The new method of treating dementia 
praecox was discovered by Dr. Manfred Sakel 
of Vienna, Austria. It consists in giving 
large doses of insulin to produce a state of 
sliock. In treating diabetes, small doses of 
insulin are given, and the physician is care- 
ful to avoid producing shock or coma, which 
may-end fatally. 

A fatal outcome is the chief danger of 
the insulin shock treatment for mental dis- 
ease. Physicians and nurses stand by while 
the patient is undergoing tteatment, ready 



iHEitE IS ONLY ONE "WALDORF" 


Its towers, sharply etclied against the sky, are modern 
as tomorrow . . . yet its tradition of hospitality goes back to a 
grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 
metropolitan society, are vibrant yvith music and gaiety . . . 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of home. 

Its guests inclnde the great ones of a busy world . , . 
and the quiet, unassiuning people who make that world go 
’round. 


☆ 

THE WALDORF-ASTORIA 

PARK AVENUE • 4<)TK TO 5BTH STREETS . NEVYORK 
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snatch the patient from death and hack to 
sanity. The shock is allowed to continue 
from one to three hours, depending on the 
effects produced, and a series of insulm 
shocks are necessary to achieve the cure of 
the mental disease. 

Why insulin shock restores sanity in some 
cases is not as yet definitely known. In 
diabetes, insulin saves lives by enabling the 
patient’s body to burn sugar from food in 
a normal manner. In dementia praecox, Dr. 
Sakel believes the gland extract acts by 
isolating short circuits in the brain which 
are responsible for the mental disease. When 
scientists finally discover how insulin shock 
works to cure the mental disease, they will, 
It is hoped, have an explanation of what 
causes this mental ailment. 


INSECTS 

I^^ERTAIN insects know the posi- 
tion of their limbs by tiny hairs 
on the leg joints which are bent as 
the insect moves. Human beings 
and other vertebrates “feel” the 
position of legs and arms by muscle 
position. 


Compressed Air 
Sewage Pumps 

P NEUMATIC ejectors for pumping sew- 
age or the sludge from manufacturing 
operations from low points into higher 
drainage canals or pipes are not new. The 
first such machine using compressed air 
as the lifting agent was built some 50 years 
ago by Sir Isaac Shone. In principle this 
is remarkably simple. Essentially such an 
ejector consists of a tank into which the 
sewage or sludge is poured; as its level 



Electrodes in the sewage tank op- 
erate a relay which starts a pump 


rises, metal bells rise and when the pot is 
filled these bells open a valve to admit com- 
pressed air. This pushes the sewage down 
and out of the pot, up the discharge pipe, 
and past special check valves which prevent 
it from flowing hack into the inlet pipe. 

A new pneumatic sewage ejector develop- 
ed by Yeomans Brothers Company does 
away with all moving parts within the col- 
lecting tank. The design is basically the 
same as others that have been used for years 
except that two stationary electrodes set into 
the sewage tank control a relay which actu- 
ates an air valve allowing the proper air 
volume and nressnr. tri enter the not. AIL 


Lifetime 

Binders 


S o MANY readers preserve their copies 
year after year and have asked for bind- 
ers that, after thorough investigation of 
binders, the editors of Scientific American found a 
type that is most satisfactory, considering cost, ease of 

handling, and durability. It holds a full year’s issues (12) ; has an efilcient patented lock; 
is strong and durable; and is covered with a rich, pebbled, red leatherette beautifully 
stamped in gold. Magazines are bound in with a snap and are held positively in place; no 
punching necessary. In ordering, state what year (1937, 1938, etc.) is to be stamped in 
gold on the backbone. 

Each $1,25 plus 15c postage in continental U. S. 

($1.25 plus 75c postage elsewhere) 

Scientific American, 24 West 40th Street, New York 



140,000 PERSONS 

. . . men and women, die annually of cancer. Yet cancer, 
if discovered in time, can be cured . . . Purchase the label 
shown above, place it on your Christmas packages, and 
join one of the greatest crusades of our times: the fight 
against ignorance and fear of cancer. Help spread our 
message by doing your part . . . 

FIGHT CANCER WITH KNOWLEDGE 

WHAT YOU CAN DO TO HUP. Send 31.00 to New 
York City Cancer Committee, 16S East 91st Street, for 
10 labels and 1 year’s subscription to the new publication 
‘The Quarterly Review.” If you live outside the city, 
write to New York State Cancer Committee, Rochester, 

N. Y. 

THE NEW YORK CITY CANCER COMMITTEE 
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xnoving parts have been removed from the 
0 iot. Such an arrangement obviates entirely 
the possibility of clogging ; the device liter- 
ally “works without works.” 

Modern cities, in addition to industrial 
plants, often have use for such equipment. 
The deep basements under all large build- 
ings are practically always lower than the 
sewer mains and in such cases it is neces- 
sary to use pumps or ejectors of some kind 
to lift the sewage up into the mains whence 
it will flow by gravity to the sewage dis- 
posal plant. 

Life of Furnaces Aided 

By Steel-Jacketed Brick 

M etallurgical furnace walls sub- 
jected to corrosive slags at tempera- 
tuies as high as 3000 degrees, Fahrenheit, 
are said to gain added strength and service 



One of the steel-jacketed bricks 


life when constructed of an improved re- 
fractory brick known as H-W Improved 
Metalkase Brick. After being molded to ac- 
curate size under very heavy pressure each 
of these bricks is encased (on three sides) 
m a form-fitting jacket of mild steel. 

In the furnace wall or lining, the bricks 
are laid as “headers,” so that each brick 
is steel enclosed, except at the ends, to form 
'a complete lattice of steel interlining the 
wall. At operating temperatures, the edges 
of the steel jackets adjacent to the heated 
face oxidize and melt, fusing with the brick 
itself to form a solid, highly-resistant in- 
terior surface. However, a short distance 
back from the heated face, the steel remains 
untact, adding greatly to the spalling re- 
sistance of the brick, and to the internal 
strength of the entire structure. 

Formerly, the high temperature limits per- 
missible and great resistance to corrosive 
slags obtainable with magnesite brick could 
ttot be freely utilized in many furnace ap- 
plications, because of the limited physical 
strength of magnesite. The new brick is said 
to overcome this weakness, meeting “slag- 
line” conditions in open hearth and electric 
steel furnace walls, as well as the severe 
requirements of linings for cement and 
dolomite kilns, and the like. 


“Printing” Fabrics 

F uture textile fabrics may be truly 
synthetic from the beginning, not sim- 
ply made by the- disintegration and re- 
formation of fibers of plants, and the process 
of weaving itself may take second place 
as a method of making these synthetic 
fibers into useful clothing, according to 

jJoseph F. X Harold, writing in Industrial 
1 , 1 .- j p,...- ■--- ri. 



What Strange Powers 
Did the Ancients Possess? 



CVERY important discovery relating: 
^ to mind power, sound thinking and 
cause and effect, as applied to self- 
advancement, was known centuries ago, 
before the masses could read and write. 

Much has been written about the wise 
men of old. A popular fallacy has it that 
their secrets of personal power and suc- 
cessful living were lost to the world. 
Knowledge of nature’s laws, accumulat- 
ed through the ages, is never lost. At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed. 

Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured; not 
more than twenty generations ago, less 
than 1/lOOth of 1% of the earth’s 
people were thought capable of receiv- 
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to the ignorant 
and the unworthy. 

Wisdom is not readily attainable by the 
general public; nor recognized when 
right within reach. The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind— that mysterious silent something 
which “whispers" to you from within. 

Fundamental Laws of Nature 

Your habits, accomplishments and weak- 
nesses are the effects of causes. Your 
thoughts and actions are governed by 
fundamental laws. Example: The law 
of compensation is as fundamental 
as the laws of breathing, eating ; 


and sleeping. All fixed laws of nature 
are as fascinatiug to study as they are 
vital to understand for success in life. 

You can learn to find and follow every 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You can start at once 
to awaken your inner powers of self- 
understanding and self-advancement. 
You can learn from one of the world’s 
oldest institutions, first known in Amer- 
ica in 1694;. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the order is known as the Rosi- 
crucian Brotherhood. Its complete name 
is the "Ancient and Mystical Order 
Rosae Crucis,’’ abbreviated by the ini- 
tials “AMORC.” The teachings of the 
Order are not sold, for it is not a com- 
mercial organization, nor is it a religious 
sect. It is a non-profit fraternity, a 
brotherhood in the true sense. 

Not For General Disfrlbutlon 

Sincere men and women, in search of 
the truth— those who wish to fit in with 
the ways of the world— are invited to 
write for complimentary copy of the 
sealed booklet, “The Secret Heritage.” 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge. This booklet is not 
intended for general distribution; nor 
is it sent without request. It is there- 
fore suggested that you write for your 
copy to the Scribe whose address is 
given in the coupon. The initial step 
is for you to take. 



^ - Scribe D.H.E. 

Eoaicrucian Brotherhood, 
San Jose, California. Please send 
copy of sealed booklet, “The Secret 
Heritage,” which I shall read as 
directed. 

Name 
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North Light • Fresh Air • Sunshine 


The maximum in Transportation Facilities. The 
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service and tenant occupancy. Rentals have been ad- 
justed to meet the requirements of today. 

Cross & Brown Comp.ot 

Agent 
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Experimenters—Schools— Field Workers 
An Accurate Balance at a Price 
Within the Reach of All 

Sensitive to 1/100 gram 
I \ i 'Weighs up to 100 grams 

j Modern, durable construction 

Small convenient size 
' — J Handsome streamline design 

NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial Bl7.) 

NEVER BEFORE A BALANCE WITH ALL purpose diort of precise analysis. The capa- 

THESE EXCEPTIONAL FEATURES! “*!' .'I? ^ ‘i='‘cate 

weighings made m the usual course of teach- 
Fwi'ji Oaafity—Maiie of tested malerials. Its '“Bi organic synthesis, experimental work, 
construction will appeal to laboratories desir- compounding, photographic work, etc. 
ing the test equipment. The Bakelite cap is Cffmpact-Confeiuent—Ihes not monopolize a 
unaffected by practically any substance that laboratory table. Placed on the desk of the 
can come in contact wtth_it; the tool steel busy technical executive, it will soon become 
kmfe edge and agate tearing will give kng indispensable. 

- L j makes it possible to carry it on 

L,rtrrw eighs to one decimal inspection and testing trips at a distance 

lant fartter than the usi^ low-priced counter from the laboratory. It is small enough to be 
■stales and serves nearly every laboratory carried under the arm or' in an overcoat 


Graduated in either die Metric System (grams) or 

the Apothecary’s System (grains, drams and ouhcm). 

In ordering, please indicate whida of th^ you, desire. L * 

BENNETT BALANCE-^.® plus 


j clothing may even be made, from syn- 
thetic resins, by the aid of a process of 
photo-engraving which will avoid the 
tedious processes involved in present textile 
methods. 

“Much is being done in developing fibers 
from synthetic resins that shall have the 
required strength and elasticity for endur- 
ing wear,” Dr. Harold said. “It is highly 
probable that in the near future we shall 
have rayons that are truly synthetic, that 
do not require the destruction of wood or 
cotton to make fibers, and that rely on no 
vegetable or animal sources hut are chem- 
ical in all phases involved in their manu- 
facture.” 

As showing the way to totnorrow’s tex- 
tiles, Dr. Harold described a method of 
making continuously a web simulative of 
the woven fabric known as tulle, which has 
been applied in tlie past, and points out 
how improvements in other directions may 
make this art feasible for broader applica- 
tion in the future, “Viscose or other rayon- 
making solution was poured upon a copper 
cylinder in which a mesh was deeply en- 
graved. The cylinder rotated past a scraper 
knife and met a coagulating spray. On fur- 
ther turning, the weak but continuous net 
was doffed, carried off on a belt, washed, 
and dried. A good volume of business was 
done in the article. By suitable engraving 
of the cylinders the most attractive patterns 
in fabrics with lace and erabioidery effects 
were possible, and by incorporating con- 
ductive graphite in the rayon mixture the 
entire fabric could be plated until the tex- 
tile was a firm, metallic mesh of any weight 
desired or of any metallic composition. One 
can well imagine the beauty of Irish or 
Valenciennes lace given the adornment of 
three or four contrasting metals and a new 
endurance and solidity for fire or window 
screens, wall dadoes, or wainscotting. When 
the ideal synthetic resin comes, there may 
he the suggestion of the fabric of the future, 

I made on the instant, as fast as textiles are 
printed. It would need no loom with its 
troublesome tedious beaming, drawing in, 
arranging the box motion, or cutting the 
Jacquard cards. With the speed of the 
photo-engraver which the American hunger 
for news has rendered unsurpassed, milady’s 
dress would not only boast of beauty hut of 
the actuality of news itself. She would be 
clothed not merely in the dernier cri hut in 
the 9 o’clock edition!”—!). H. K. 


Exploding off the Bark 

A n ingenious new use for explosives has 
. been reported by foresters who have 
developed a quick and easy means of strip- 
ping insect-infested bark from pine trees. 
It was a slow and laborious process to strip 
such trees of their bark by hand until an 
explosive blasting fuse known as Cordeau 
was brought into play. Now, however, by a 
method as simple as it is effective, the task 
has been facilitated greatly. 

Cordeau is a pliable lead tube about one 
quarter of an inch in diameter in which is 
enclosed a core of trinitrotoluene (TNT) . 
For many blasting purposes it often is used 
in place of an electric current to explode 
practically simultaneously successive 
charges of dynamite. When a line of Cor- 
deau is detonated at one end, the explosive 
' ipapulse' is ttansmitted' through the entire 
length of riiis lead-enclosed fuse at a speed 
of -ahoitt three and 'one-lj^ii mips a second, 
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it as one of the fastest transmitters of con- 
trolled impulse, next to light and electricity, 
its core of TNT cannot, however, he set off 
by friction, fire, or by any ordinary shock. 
This factor of complete safety has made 
Cordeau of extraordinaiy value in the 
preservation of bark-infested pine forests. 

Any woodsman, however unaccustomed to 
the handling of explosives, can be entrusted 
with the spiralling of a Cordeau tube about 
an affected tree. Later, when the spiral of 
Cordeau has been detonated by a blasting 
cap, the bark of the tree will be scored and 
peeled off in strips which can be burned to 
prevent the breeding of such insect life and 
eggs as were not destroyed by the blast itself. 



Diesel Engine Jet 
Injury 

A n entirely new type of industrial injury 
may be charged against certain types 
of Diesel engines. The danger is due to the 
very high cylinder pressures at which Diesel 
engines operate. 

A California motor mechanic has recently 
had to have one finger amputated following 
an accident in which fuel oil escaping under 
high pressure penetrated the skin and led 
to dry gangrene. 

The Journal of the American Medical 
Association tells of the industrial hazards 
caused by the introduction of high pressures 
in industry. The severity of these accidents 
is dependent upon the character and quan- 
tity of oil and upon the pressure under 
which it is introduced into the tissues, states 
Dr, C. E. Rees of San Diego. 

The case Dr, Rees reports is that of a 
mechanic who was testing the jet of a Diesel 
engine. He was holding the jet, which he 
had removed from the cylinder head, about 
one inch from the tip of Ills right middle 
finger when he tripped the valve. Oil was 
forced from the jet into his finger at a pres- 
sure estimated to be about 4000 pounds. In- 
tense pain, high temperature, hospitaliza- 
tion, gangi-ene, amputation — tliese were the 
aftermath of the accident. It was eight 
weeks before the hand healed. 

Dr. Rees is of the opinion that, in the case 
of such accidents, a liberal incision should 
he made over the injured area to permit 
the irritant oil to escape . — Science Service, 


Crackproof, EvER"PlASTIC 
Caulking Compounds 

I T is easy to realize how viciously de- 
structive water can be if we recall the 
destructive floods of recent years. But few 
stop to think of the untold damage resulting 
from almost trivial and intermittent leakage 
through minor fissures, cracks, joints, and 
seams. For centuries, nature has defied 
man’s efforts, to protect and , give long life 
to the (Structures he builds, , 
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“Teaching Good Grooming to Sonny and Sis,” is a splendid article 
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dren, gives you c.xact, easy ways to e.xplain the need for health habits, and 
some good methods of seeing that tliey are carried out 
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American Medical Association 
535 North Dearborn Street, Chicago, Illinois 

Please enter my order for the 6-monlh introductory 
subscription to HYGEIA, and send me the premium booklet, “Answers 
to Popular Health Questions.” Remittance of |1 is enclosed. 






Figure 1: Jones’ straight-line observatory 


O bservatories built by amateur 

astronomers who have also made their 
D-wn telescopes is ibe main course of this 
month’s fare. They are all neat and attractive 
additions to the yards, landscapes, and house 
tops to which they have been added— there- 
fore sure to impress the assessor on his next 
round and win a rise in tax assessment. 
Perhaps we seem cvmical. 

The first two are the straight-line type list- 
ed by Scanlon in the table of tjpes at the 
end of his chapter on observatories, in tlie 
new book “Amateur Telescope .Making— 
.\ii\anceJ.'‘ 

T he one in Figure 1 was built by Clarence 
T. Jones, architect, 210 Glenwood Drive. 
Chattanooga. Teiin., to house his 12" New- 
tonian. Ttto months ago we also published 
a description of a 20''h" Cass and observa- 
tory built by Jones and his sons .Arthur and 
Bruce, with Paul Lewis, secretary of the lo- 
cal Barnard .Astronomical Society. It now 
appears that Barnard was a native, not of 
Chattanuoga. as was then stated, but Nash- 


muuntings (p. 361). Mason 
’ says of his observatory: “I 
built it for my 12" tele- 
scope [the one shown in 
-ATM.A, same page — Ed.], 
and it is 10' by 10' by 6'2" 
and 6'8"— the two heights 
S I ; ^ to the slope 

8L‘/. '• ® ering is ‘3V’ sheet iron 
painted with aluminum 
paint. The telescope is 
iiiDunted on a base of 12" 
seamless pipe filled with 
^ sand to lower the vibration 

period. No part of the 
garage or observatory touches it. Before I 
built it I thought I would like this type bet- 
ter than a dome; now I 
know I like it better.” 


A nother penthouse oh- 

L servatory atop a gar- 
age is that of Charles A. 
.Morrison, 39 Radcliffe 
Road, Rochester, N. Y. 
(Figure 3), He sends no 
description but the photo- 
graph suffices. The dome is 
? in diameter and is made 
Ilf galvanized iron. 


he pulled the observatory up — another pent- 
house type— and there it sits— permanently, 
he hopes, after all the adventures mentioned. 
Perhaps it would have been easier to move 
the house to the observatory, hut hindsight 
is usually easier than foresight. The dome 
is rotated by means of a geai working on a 
complete inner circle of Link-Belt chain. A 
As h.p. motor does the revolving. 

S OMEWHERE in earth there is a Dr. 

Frank Welcher who built the dome 
shown in Figure 5. On the back of the photo- 
graph he sent are the statements that the 
dome is electrically revolved and houses a 
6" Newtonian, but the address does not ap- 
pear. (A great many persons put their ad- 
dresses only on the outside of the envelope 
containing their communications, but in 



/vissiH-S 


^jSwmSpSiUmL. 
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Figure 2: Mason’s garage roof garden 


viUe, but that there are Barnard .Astronomi- 
cal Societies in both cities. 

Ascending one flight we reach the 
ii “penthouse” observatories, the one in 
Figure 2 being the work of William Mason, 
1303 Lakewew Ate., Lorain, Ohio, author, 
by the way, of the chapter in ATMA on 


A mong the trials and 
L tribulations of an 
amateur astronomer, mov- 
ing an observatory is not a 
common difficulty. How- Figure 3 

ever, B. Topham, 105 Re- 
gent St., West Toronto 9, Ontario, Canada, 
moved a second-hand one by truck across 
Toronto. It measured 10'6" in height and 
10'3" in diameter and ap- 
pears to have proved about 
as difficult to transport as 
an armful of eels. First, it 
had to be hoisted in two 
parts over a 10' fence and 
deposited on the truck. 
Next, before it was scarce- 
ly started, it encountered 
two houses bordering a 
driveway, which gave a 
space only 9' wide. This 
impossibOity was surmount- 
ed and then came an un- 
derpass wliich proved to 
have just 2" too little head- 
room. To beat this hazard, 
the air was let out of the 
™ truck tires. Arriving at its 

destination the observatoiT 
could not be set in place as shown in Fig- 
ure 4 until the sloping roof of a wing of 
the residence was removed and a flat roof 
substituted. Topham had heard so much 
about heat insulation, he says, that he pack- 
ed the ceiling timbm beneath with “rock 
wool," then laid his observatory floor as a 
separate entity upon the rwf beneatb. Then 




Figure 3; Morrison’s penthouse observatory 


large offices incoming mail is opened by ma- 
chine and only the contents are distributed 
by clerks to various desks. We occasionally 
receive an item which, because it bears no 
address, cannot be acknowledged. If we fail- 
ed to answer your letter, that may be the 
explanation.) 
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Figure 5: Welcher 

I TS surroundings add to the attractiveness 
of the observatory shown in Figure 6, 
made by Henry E. Obermanns, 401 Hammer- 
mill Road, Erie, Pa., which he describes as 
follows; “It is 11' outside diameter and 12' 
total height. The dome rotates on old roller 
skates, with individual skate wheels to take 
up the side play. The shutter is in two sec- 
tions, rolling back on the other half of the 


TINSIEY LABORATORIES 

Designing and manufacturing of 
Astronomical Telescopes and equipment 

A complete line of quality materials for the Amateur Telescope Maker, pyrex 
kits and blanks, eyepieces, prisms, mountings and castings. Instructions and 
Advice gratis. We now hav'e the famous Spouse-McCalluni Star Chart, showing 
locations of constellations, doubles, variables, clusters and nebulae, in right 
ascension and declination, postpaid $1.50. 

Send 6c for our illustrated catalogue. 

TfI¥SLE¥ LABOIlAT#III®S 

“We supply everything but the stars” 

3017 Wheeler Street Berkeley, California 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT: — glass, aheasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS S5.00 

A suitable EYEPIECE: — positive, achromatic ?4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir- 
ror) . . 56.00 

With these, and patience and inteUlgence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 

These services are free. Write for our price list of supplies. 

JOEDV M. PIERCE ll Harvard St., Spring field. Vermont 




Figure 6; Obermanns 

roof instead of opening sidewise. Thus I 
can expose tire apex of the roof. The slot 
width is 24". The telescope is mounted on 
a concrete post and base weighing two tons, 
and is steady notwithstanding the presence 
of a paper mill and railroad within one 
block. The cost was about 1100 for mate- 
rials (concrete, wood, 26-gage sheet metal 
for roof).” 

A BRIEF description and photographs of 
an observatory operated by two James- 
town, N. Y., amateurs who are said to be 
too modest to blow their own horn, is sent us 
by Leon Laskaris of Warren, Pa. Figure 7 
shows the exterior of the dome and Figure 
8 the interior. Bert Hansen, 530 Stowe St., 
and Marshall Hedstrom, 519 Stowe St., both 
of Jamestown, are the two. The observatory 
is that of the Jamestown Astronomers’ Guild, 
which has about 25 members, but the local 
public has the use of it two nights a week. 
“The aforementioned pair of hardworking 
Swedes,” Laskaris writes, “made the 10" 
telescope.” Microscopic examination of the 
original photographs of the above seems to 
indicate a metal roof with seams both in- 
side and outside. The porthole in the door 
is interesting, and this might be a good way 
to dispose of astigmatized disks of glass. 




SEE US FOR SUPERIOR OUALITY. PRECISION 
WORKMANSHIP, LOW PRICES. MONEY BACK 
GUARANTEE 

MIRROR OUTFITS 

COMPLETE— 2 GLASS DISCS, 

CORRECT THICKNESS 
Abrasives, tempered pitch, rouge template, CO 
Instructions, etc. 6" with A. T. M. Bock 
PYREX OUTFITS, B"— $6.00; 8''— $8.00 

PYREX MIRRORS 

Made to order, correctly figured, pol- 
ished, parabolized and aluminized. Writ- 
ten guarantee. Prices upon request. 

We da polishing, parabolizing and aluminizing. 

MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
I"— $2,75: I'A"— $3.75; iy2"-$4.50; l=6’'-$6. 

Prisms, experimental, I" — $1.75: lA"— $2; lA"— S2.25 
RAMSDEN EYEPIECES— finest quality lenses 
In brass mountings, standard I A" diam. 

A" or A" F-L. $4.00; I" F.L. S2.50 

%" F.L. 3 lens eyepiece stand. I A" dia. . $3.00 

French made. 33" long. 2" 
I IbIU.oU4jr lUo Optica! equipment: l^j" 

prism, I" pent, prism, 42 mm. achr. lens 
and I" F.L. Ramsden eyepiece stand, ffil A AA 
lA" dia. SPECIAL fiP-Lty.UU 

FREE catalog Telescopes, Uicmcms, Bmeailars, 
etc. Instructions for Telescope MuLiiiit. 10c. 

PRECISION OPTICAL SUPPLY CO. 
tool E. 163rd Street New York City 


NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

uith greater resistance to mechanietd abra- 
sion and unitonuly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices; 4"— 51-75, 5"— $2.00, 6" 
—52.50, 7"— 53.00, 8"— 53.50, 9"— 
54.25, 10"— 55.00, 11"— 56.50, 12"— 
57.50, and llH” — 56.00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths : 

50c, Us''— 60c, Iti"— 75c, 2" 
—51.00, 211”— 51.25 and 3"— 51.50 

LEROY M. E. CLAUSING 

5507-5S09ls Lincoln Ave. Chicago, 111. 


HE dome in Figure 9 was made by | j (J, JAMER 



JAMER’S “ALL-IN-ONE” KITS 

Contain finest annealed, edged and bevelled tool and mirror blanks. 

We use only new glass. CORRECT thickness. Carborundum powders, 
fine emery, rouge, synthetic white pitch (better than natural pitch), 
one fully polished diagonal, eyepiece lenses for making 1 inch, mch 
and Va inch positive oculars witlr instructions for mounting tlie lenses. 

Also the only COMPLETE and AUTHORITATIVE instruction 
book— "Amateur Telescope Making" edited by A. G. Ingalls-— 500 
pages, profusely illustrated. Kits may be purchased with or without 
this book but we supply no other instructions for making reflectors 
because it is impractical for the beginner to hope to make a perfect 
mirror without it. 

4 inch ’’ALL-IN-ONE” kit ^3.00 with book ^6.00 

6 inch ’’ALL-IN-ONE” kit ^4.00 with hook ^7-00 

8 inch ’’ALL-IN-ONE” kit ^6.00 with book $9.00 

10 inch ’’ALL-IN-ONE” kit ^10.00 with book ^13.00 

Send $1 deposit with order — balance C. 0. D. 

Unbeatable Quality • Unbeatable Prices • Compare Either! 

C. W. TAMER BOX 4 BAYSIDE, N. Y, 



298 


SCIENTIFIC A III E R I C A N 


NOVEMBER • 1937 



Just Out! 



Only achromatic (calot-frec) tele- 
scope made at the price. Brings far- 
away scenes and action to your eye 
— magniBed 8 diameters and wiA 
sharp detail. Weighs only 6 oz. Fits 
pocket. Rust-proof nickel plating. 
Rea! buy at ?3.73, Other models 
up to 45-power at ^47.50. At deal- 
ers or direct, postpaid (or C.O.D.) 
Money Back Guerdntee. Catalog 
Free ! 


Wollensak Optical Co.» 1^14 Hudson Ave., Rochester, N Y. 



PANCRO 

A New and Improved 

REFLECTING SURFACE 

Pinero Mirrors, made by depositing an alummtun 
alloy in a higb-vacuum evaporation chamber 
(alloy and process patented), nave these advan- 
tages: highesf known Reflection Coefficients, 
including ultia-vioiei region; piaaically Unfarn. 
ishabSe under ordinary atmospheric conditions; 
most Durable of the surfacing-metals, therefore 
ideal as an unprotected first surface. 

Pancro bis proved superior for: celescope, galvan- 
otneter, ophthaliaic, etc., mirrors ; semi-transparent 
(beam-splirrer) mj-tors rot color cameras; projec- 
tor and light reliectors of ail types; and all re- 
feaing surfaces— "fiisi" or "second". 


Pancio is now obtainable at prices comparable to 
other <iualitv mirrors which do not possess the 
combined advanrages of Panao. 

For FREE copy of descriptive booklet, prices and 
complete information, WRITE— 

PANCRO MIRRORS, INC. 

Dept. A 30 Glendale, Calif. 


TLe Perkin-Elmer Company 

90 Broad St,, New York, N. Y. { 

I 

OPTICAL DESIGN , 

AND CONSULTATION | 

Sole Distributiirs for: ] 

WILLIAM MOGEY AND SONS, Ino, ] 
SCIENTIFIC OPTICAL WORKS | 

ic&roma£ic Objectives, Prisms, Plane [ 
Parallel Glasses, Mirrors, W'edges, Tele- j 
scopes, Equatorial Mountings, Oculars, i 

OPTICAL WORE OF AOT RE(1U1RED PRECISION I 


KITS OUR SPECIALTY 


4" kit $ 3.00 
6" fci£ . 3.75 
S* left . 6.75 
lO^ldt. 10.00 
12" kit 14.75 


Pftex. . $ 4.25 
Pyrex ... 5,75 
Pyrex ... a50 
Pyiex .. 1355 
Pyrex. . 24.00 


Kits contain 2 glass disrs, 8 grades of abtiisiTes 
(fewer do not Insure an optically jKrfwt surface), 
rouge. piteK or beeswax, and instructions. 


Money-back gmratilee Aal 


THESE KITS ARE SECOND TO NONE 
REGARDED OF PRICE 

{send for free catalogue) 

M. CaALFBf, 142i Uattellw Are., few Yarfc, N. YE 



Figttre 7; Jamestown Guild 


Upper Green, Mitcham, Surrey, England, 
■‘It is 10' in diameter,” Harold Cox writes, 
■‘and is built of ash hoops, slats and can- 
tos. The opening, when the doors are fully 
pushed back, is 66" wide. In the picture tlie 
doors are shown half open. We had this 
opening made this width owing to the spread 
of our camera and telescope, and if you 
know of anyone who is looking for fim, get 
him to make a dome with an opening more 
than half the total diameter. With such wide 
doors we had to make them curved in both 
directions, for the sake of appearance, and 
we also had to fit special outriggers to carry 
; the run-off track.” The illustration is dark 
in the lower parts but close study of the 
original photograph with a magnifier shows, 
first, the lattices which are seen in front: 
this is apparently a fence and gate well out- 
side the observatory building, with a walk 



Figure 8; Jamestown, interior 


between it and the building. 
Next, beyond this opened gate, 
is the low lunged door to tlie 
observatory proper and, as the 
dome ring above it is apparent- 
ly not cut, the users evidently 
duck under. The ’scope mounted 
inside is the 12" that was diown 
in these columns last month. 

I N Milwaukee, at 807 East 
Otjea St., lives a man named 
, Walter Houston who seiids the 
photograph shown in Figure 10. 
Minikani Obsovatory fe the 
property, , evidently, of the lyfiL 
waukee if JMXlAl Houston omits 
to, bnilt or not. 

he did, ^Isut 





He writes; “Dome 13' diameter: covered 
with 28-gage iron. Dome frame of W pipe 
bent to curve ; wood strips steamed to fit pipe 
and held with pipe clamps; iron nailed to 
wood strips. Wooden ring at bottom built 
of two layers, 16 blocks to a layer; pipe 
fastened to this ring with floor flanges. Build- 
ing octagonal; 10" beveled siding; eight 6" 
posts set in concrete; 2" x 6" sill on top; 
stone foundation for looks alone. Horizontal 
strip of 18-gage iron around dome ring and 
extending 5" below. Rotation afforded by 
roller-skate assemblies. Two sets bolted to 
3" angle iron, one for vertical thrust and one 
for horizontal thrust, make up an assembly. 
Vertical thrust against lower surface of dome 
ring, horizontal thrust against lower portion 
Ilf the aforementioned horizontal strip of 



Figure 9; Cox and Cox 


iron. Eight assemblies support dome. They 
are fastened to sill on top of posts. 

“Floor 2' off ground. Shutters operate 
conveniently; rollers in angle iron on bot- 
tom; barn door hanger system on top. Cost 
of observatoiy, a little over |50. Instrument, 
10" reflector; reaches 15.4 magnitude on the 
Harvard scale. Outside, 4" Harvard refrac- 
tor; 4" f/16 reflector by George Knott (13 
years old, the hoy).” 

F rom Fred Sluink, 923 Birch St., Scran- 
ton, Pa,, we have the following com- 
munication. “You have repeatedly called at- 
tention to the necessity of designing rigid 
telescope mountings. Here is one mounting 
you cannot criticize on that score (Figure 
11). It was devised after long and hitter ex- 
perience with the usual flimsy type, and was 
meant to be absolutely rigid— and is; yet, 
in your own words, it still is none too stable. 
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This photogiaph shows oiir 6", short-focus 
Newtonian, driven by a concealed Diesel 
engine. Partly sincerely yours ” Com- 

menting on this picture, R. W. Porter says, 
“I couldn’t drive the idea home better my- 
self.” But we still think the tube a shade too 
flexible— though if used as an RET and held 
in the arms, this might not matter so much. 

F rom C. a. S. Hewlett, 127 Lawnside 
Ave., Collingswood, N. J., we have the 
descriptive outline of a “proposed non-stop 



Figure 11; The Scranton mounting 


round trip to the moon,” with drawings, and 
with it the request that we mention it here. 
It turns out that Mr. Hewlett, who gives il- 
lustrated talks to “resort hotels, women’s 
clubs, student assemblies, parent-teacher as- 
sociations and technical organizations” 
(thus saith the circular he sends) holds that 
the earth is a hollow sphere with the moon 
at the center, and he proposes an 8000-mile 
“stratosphere” flight encircling the moon 
and back to earth. In his lectures he will dis- 
cuss the question of establishment of right 
of ownership of the moon, to increase our 
nation’s public domain and provide fat 
profit for the promoters of such a trip. He 
suggests that the moon may be surcharged 
with valuable minerals. Here is a chance for 
the overworked secretaries of amateur 
astronomical clubs to date up a lecture that 
would, no doubt, provide considerable in- 
terest before the evening was over, especially 
if discussion followed the lecture! With a 
good telescope, on this system, it ought to 
be quite easy to watch the war in China, just 
across on the opposite side of the earth. 

T WO items swept up in our reading: 

“Emery consists of minute crystals of 
naturally fused aluminum oxide held to- 
gether by a matrix consisting largely of 
iron oxide.”— D. H. Killeffer, “Sandpaper 
Grows Up,” in Industrial and Engineering 
Chemistry, August, 1937. “On a clear still 
night the temperature trace from sunset 
to sunrise approximates very closely to a 
parabola.”— Prof. D. Brunt in Journal of 
Geography (London). 

T his month we le-christen this depart- 
ment with a composite name. There has 
been no single word that would describe 
the telescope making hobby. The word 
“optics” is broader and, moreover, persons 
not scientifically minded usually accept this 
word in the special connotation of eyeglass 
optics. We wish some reader would cook 
up a Inland new word that would connote 
the real hfeKay— the tenth-of-a-fringe kind 
ot pptiws. '(This feipd snpafluous in eye 


U, S. Army &. Navy Government Surplus 

Bausch & Lomb Navy Telescopes 


Said to have cost in excess of $130,110 



An excellent finder, 7 lenses, achromatic tele- 
scope tube, erector draw tube and eyepiece 
(Ir.'iw tube. Excellent for spotting game. Object 
Lens 1 " : magnifies 3 to 10 power ; E.xit pupil 
0 2' to 0 09" ; Eve Lens 1.7 /Ifi". Cross Hairs 
Angular field 3°30' to 20“; Erect tiocn 
image. All bronze. 


Keuffel & Esser Navy Telescopes 

Suitable for terrestrial use. Two 
sizes, similar style, very rugged. 

(1) Gun metal finish, tube l“s" by ll^i". 
A" O.G. Adjustable crosa-balrs. Micrometer 
focus control. Erecting .sy.stem. Eyepiece 
.Mag. appio.x. 4 diam. Mt. 2 lbs. $6.00 

(2) Gun metal finish, tube l;'s" by 
20/33" 0 G. Adjustable cross-bairs. Microm- 
eter focus control Erecting system Eyepiece 
.Mag. approx. 4 diam. IVt. 4 lbs. $8,50 


Prismatic Rifle Sight&Observers’ Scope 



M.iile by Warner & Swuser. 6 power Conaisl» of 
octironutic ocular & olijectire lens, calibrated reticule 
with Cross Hairs, 2 lii^ily polisheil prisms firailj set 
in solid cast bronze frame with soft rubber eye-cup 
Micrometer adjustments for yardase and windage Ibed 
on Krag, Eaheld. Savage, Springfield, etc. Complete 
Kith mount and oak leather case (not shown). 

Regular Price $38.00 Now 57 50 



Navy Lighl- 
weight ^2 
Mile Portable 
Searchlight 

Cast aluminum & 
bronze housing 
Complete with car- 
rying case, Mangin 
type parabolic gla;- 
icflector. Made bv 
(5. E. and Nat 1 
XRay. 5 inch dism- 
cler. Complete with 
fi or 12 volt lamp 
*.95 


MOTOR GENERATORS 



120 rt c , 111) or 2i0 a.c„ TiOO cicle, 270 watt 
S30.QO 

120 d.c, no ur 220 a c., 700 cjcle, 71)0 watt 
$40. to $93.00 

130 d.c , 110 or 320 a.c , 700 c.icle, 1 kw 

$75. to $100.00 

120 d c , no or 220 a c., 700 cjcle, 2 kw 

$50. to $150.00 

120 d c.. Ill) or 220 a.c , 7))S) cycle, 7 lew 

$95. to $250.00 


121) d p. to 221) d c. 2 kw 

$60.00 

120 d i' to 400 d.c 3 kw 

$45.00 

120 d.e. to 000 d.e. 2 ktv 

$65.00 

DYNAMOTORS 


livnamotor 32/350 vt., ball bearing, SO mills, 1 

Si)e['t.al $9.00. Per paii 

$15.00 

24-770 Tt. Gen. Elee , 200 niiils 

$27.50 

34-1700 Gen. Elec , 2b kw output 

$95.00 

12-370 vult, SO nulls 

$18.00 

12-170 lolt, 2)10 mills 

$30.00 

12-770 vult, lOOO niilh . 

$50.00 

32-370 volt, 80 mills 

$ 9.00 

32-300 volt, 60 mills 

$ 7.50 

CONVERTERS 


120 d c.. 120 a.c , 60 cycle, 2 kw 

$85.00 

Converters, 32 d.c — 110 a.c , 100 mills $15.00 

Converters, 32 d c. — 110 a.c., Sod nulls $20.00 

Converters, "Dayton”, Input 110 a.c , 60 cycle, 

i outDUl 450 d e., SO mills and i 

d.c. l.tj 1 

amps. 1T50 rpm. also has extended ^ 2 " 9 

shaft. Complete . 

$40.00 

Wappler X-ray Co 110 or 220 d.e. 

laput— 77 

or 170 a.c. output. 00 ejcle. 


1 KV.L $35.00 Ih KVA 

$45,00 

3 KVA $60.00 5 KVA 

$75.00 

GENERATORS 


110 volt a c. 900 cycle, 2Ui) watt 

$15.00 

120 volt a.c. 600 cvcle, 230 watt 

,, $15.00 

110 volt a.c. 700 cycle, 27)1 watt 

$25.00 

110 volt a.c, 400 cycle, 'OiJ watt 

$45.00 

1700 volt d.c. 060 mills, 1 kw, Esro 1 

7'0 r.p w. 


$45.00 

1 240 volt 500 cycle, self-excitcd 2500 r,p,m, i 

270 watt (also hand drive) . 

$25.00 

120 volt d.e. 7 kw . 

$60.00 

600 volt d.c. 2 kw 

$45.00 

220 Volt a.c. 71)11 cycle I kw 

$45.00 

220 volt a.c. 7UQ cycle 3 kw 

$60.00 

12 volt d e. Cl) amp 

$15.00 

12 volt d.c. 33 amp. 

$ 7.50 


$4.1 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., 105 Fulton Street, New York City 


Glofisware— Chemicals & Chemical 
Laboratory Apparatus 

We take this method of adiising our friends that wc 
are in a position to supply Glassijure, Chemicals, and 
Chemical Laboraiory Apparatus at our usual low prices 
— >4 or less than list price. 

We try to earrj- ei cry item needed for general labora- 
tory work in addition to general equipment. Some 501) 
items by recognized manufacturer! will more than 
satisfy you as to quality and price. 

All ehemieals to order. Catalogue 5c 

HARRY ROSS 

Seientific and Laboratory Apparatus 
Sa West Broadway New York, N. r. 


1^ 

!Pi 

iSk 


LABORATORY APPARATUS // 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 


New comrlpto e^talog lipts 

Imndretlfl af item't of intereht tu 
aniatear and jirafeaycail t'xreri- 
uicateia. SS-imj Miaoey— Btiy Di' 
revt ^eadnuw' lUa h'HEEaDd crsLi 
itill cf barsaina and vaiiuok mfuiiuAtj 



J. H. WINN MFG. CO., Dept.TfUl, 124 W. 23 St, New York 


ATEMSCO OCEIARS 

Approved and used from coast to coast for the tliird year. Fibre Lens 
cells — Brass mounted— diameter P/l inches- 

-U" efl oculars 


each 


RAMSDEN TYPE— 1"— 14" 

SOLID OCULAR— i/s" efl 

FREE with every order amounting to $3,00 or more 
An ATEMSCO single lens terrestrial ocular 

Amateur Telescope Makers Supply Co, 
Box 213, Flushing, N, Y. 








Take Your 
Sx\APSHOTS 
m NATURAL 
COLORS 



MIDGET 

MARVEL 

Candidly, in cameras, it’s tlie 
Midget Marvel. Compact, ac- 
curate, tLoroughly depend- 
able. 

Load the Midget Marvel with 
Dufaycolor film or regular 
black and white film ... no 
matter which, you may count 
on the excellent results that 
have made this little camera 
famous. 

Equipped with an F3.5 Anas- 
tigmat Lens in a focusing 
mount fitted in a Compur 
shutter . . . with speeds up to 
l/300th part of a second. 
Measures 4% x 2^ x 2 
inches, takes pictures 1 x 


i2 Exposure 
DufaycolorFilm $1 
Free Processing 

MaU Oraera HUed. 
Write Dept. S. A. M. 


Conducted by JACOB DESCHIN 


Streets Have Character, 

Too 

I N the poetic sense, at least, there is no 
such thing as a dull street. If it is dull at 
the noon hour, when the high sun bathes the 
sidewalks in a monotone of harsh light, none 
but the impatient and unimaginative will 
fail to study it at other times of the day, be- 
fore giving it up as a bad job, and to observe 
j at leisure the manifold transformations of 
! which it is capable. The photographer in 
search of the pictorial is often struck with 
pleasure and surprise at the unexpected 
beauty revealed in a street after many pre- 
vious fruitless attempts to find something 
worth photographing. 

You may have observed on your own street 
how different it looks in the morning as you 






“Old Quarter” 

leave home for the office from the picture it 
presents in the middle of a Sunday morning, 
and how varied are its aspects at different 
times of the year, under the influence of the 
various seasons and under varied lighting 
conditions, both by day and by night. Do not 
condemn your own street as lacking alto- 
gether in pictorial appeal. The grass may be 
greener than you first imagined. 

To grasp the essential character of a street 
or comer, avenue or thoroughfare, you must 
see it many times and observe it studiously. 
It is a slow, contemplative labor of love, not 
for the man in a hurry but for him who sees 
more than the surface of things. It is for him, 
indeed, who wishes to record in the most at- 
tractive, understandable way, an interpreta- 
tion of bow he feels about certain aspects of 
life. For what, after all, is a photograph if it 
is not a way of speech, speech through the 
medium of a pictaim? A writer turns out a 
beautifai peoe d pose and we are toudied 


"Fifth Avenue” 

to us through the medium of words unusually 
well put together ; the painter, the musician, 
the playwright each in his own way, through 
his own particular medium, makes us think 
his thoughts, feel his emotions, see old 
things in new ways, ways we had never ex- 
perienced before. 

A few attempts to indicate the possibili- 
ties of street photography from the point of 
view of the street or thoroughfare itself and 
not, necessarily, the activities that transpire 
in it, accompany this article. 

In “Old Quarter,’.’ which was taken in a 
thoroughfare near the piers late in the after- 
noon, the low sun shooting through an aper- 
ture created by jutting buildings and other 
structures gives the effect of a soft spotlight 
sweeping across the worn cobbles, suggest- 
ing the atmosphere of the title which we have 
given the picture. This is one of these fortu- 
nate circumstances when a subject, at other 
times dull and pointless, assumes possibili- 
ties by virtue of unusual lighting. 
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DON’T FOEOET 
to enter the new 

PHOT© emTEST 

that Scientific American 
is conducting. 


Closing date is December 1, 1937 
See our September Issue 
lor full details 


“Fifth Avenue” is an example of a street 
picture without shadows. Taken from the 
15th floor of a New York skyscraper, it illus- 
trates what can be done even when the sky 
is dull. On the particular day when this pho- 
tograph was made, the sky was overcast and 
it almost seemed as if the day were lost for 
street pictures, where shadows are ordinarily 
’ a great aid. But, on the contrary, this partic- 
ular picture seems better without shadows. 
The people stand out where they might have 
almost merged with their cast shadows, one 
gains a clearer impression of pedestrians on 
their way up and down the avenue, and there 
is a general cheerfulness pervading the scene 



"The Park” 

that often is associated with the street fa- 
mous throughout the world as Fifth Avenue. 

“Streets Paved with Gold” is a phrase 
familiar to persons who have come to Amer- 
ica from foreign countries. There the legend 
used to persist and it may even today, for 
all we know, that in the Land of Opportunity 
such prosperity reigned that even the streets 
were paved with gold. At a particular corner 
which this department frequently passes, we 
noticed, both at night and during the middle 
of a sunny day that when standing at a cer- 
tain angle in relation to the light, sparkles 
like stars or brilliant diamonds appeared in 
the sidewalk. The Old World legend came 
to mind and the picture was the result. 

“The Park” depicts the familiar wide walk 
created for the leisurely stroll; the long 
shadows cast by the empty benches, together 
with the benclies themselves, support the im- 
pression of a park walk. The picture was 
taken in late afternoon, of course, and with- 
out people. It was intended that the park 
■walk should speak for itself. 


Introducing Infinol 

H eralded as “the result of years of 
ceaseless experimentation, study, and 
research,” and “not tlie inspiration of an 
evening’s mixing of chemicals,” a new fine- 
grain developer called Infinol is now avail- 
able. The developer is the achievement of 
G. Bert Ward, widely known in the field of 
motion-picture processing. This fact should 
speak volumes for the new developer for 
everyone knows what an important part fine 
grain plays in the processing of motion-pic- 
ture film. 

Notwithstanding the fact that practically 
all recent ultra-fine-grain developer pro- 
ducers have felt it mandatory to include the 
chemical paraphenylene-diamine in their 
formulas because of its undoubted fine-gram 
capacity, the deviser of Infinol disowns this 
chemical and follows his own counsel. The 
result is a developer reputed to have the 
following characteristics; 

A grain as fine as the finest working sur- 
face developer; quality equal to borax nega- 
tives (which have the characteristics of pro- 
ducing good tone values and blocking the 
highlights only in over-exposiue) ; full den- 
sity with no additional exposure; wiU not 
stain; does not contain irritating poisons; 
will develop more films per unit volume 
than other developers; may be compounded 
with ordinary tap water; is a full control 
developer, giving contrast control with time; 
will not block highlights. 

In addition, Infinol is said to permit a 
full 50 percent higher meter rating than 
other fine-grain developers, since excess ex- 
posure is not required to obtain detail in the 
shadows, and the negatives it produces, ac- 
cording to the claims of the sponsors, are 
more “meaty” with clean highlights and a 
wealth of detail. 

Leica Exhibit Postponed 

T hose intending to send Leica pictures 
to the Fourth International Leica Ex- 
hibit announced in this department last 
month now have an additional month in 
which to submit their entries, namely, to 
November 30, due to the fact that the date 
of the exhibition has been deferred to Janu- 
ary of next year. The new date is January 8 
to 18, inclusive, and the place is the me 22 a- 
nine floor of the International Building, 
Rockefeller Center, New York City. E. Leitz, 
Inc., the sponsors, explain that “this change 
in schedule was brought about by the fact 
that a more suitable exhibit hall was avail- 
able for the later dates, one which would 
display to better advantage the many out- 
standing prints selected for this exhibit.” 

Caveat Emptor 

“TET the buyer beware” or “Watch your 
step”; when a hobby enjoys such tre- 
mendous popularity as that now accorded 
the camera, be on your guard for the dis- 
honest dealer, the “bargain" buy, the 
“chance of a lifetime.” Look with suspicion 
on the offer of a camera at a much lower 
price than that usually asked for it. There s 
probably a nigger in the woodpile some- 
where. A camera that may seem a bargain at | 
first glance may actually prove to be the 
costliest purchase you have ever made. 

The vultures prey on the gullible and take 
. wicked advantage of wholesome enthusiasm, 
c There is probably no field today in which 
sales resistance is so low as in the camera 


Pallan Tank 

(The One Tank Process) 



For Cut Films, Plates and 
Film Packs 

Daylight Developmeiit 

Developing, Fixing and Washing mtliout re- 
moving Plates or Films Load tank m dark- 
1 00111 and the rest can be done in daylight 
Each tank holds twelve films or plates. It is 


made of nickel silver. 


Size 

Capacity 
in oz. 

Price 

45xl07mm. 

25 

$9.00 

4 Ssficm. 

13 

9.00 

(J.3x9cm. 

28 

10.00 

9x1 2cm. 

«4 

11.25 

6xl3cm. 

32 

9.73 

loilacm. 

so 

11.23 


32 

10.00 

3'ix4U 

34 

10.30 

SUxjLi 

75 

11.23 

•l.xo 

75 

ll.-’3 

Dx7 

12S 

13.73 


WIEE^ 

m.?Rowd 

FBIi\T PKESS 



A totally new departure in design stamps this 
Press as an outstanding iiupruvement in Print 
Elatteaing Presses. 

The problem uf flattening prints has been ap- 
proaclied fiom a new angle, and here at last 
is a press which will gne service plus. 

It is built to take plenty of abuse with nothing 
to get out of order. 

At least two dozen prints of llxl-1" size or a i 
corresponding number of a smaller size way 
be accommodated. 

The new press is iinluue in const ruction, 
utilizing wood and metal, warjiing Is im- 
jiosslble 

Tlie plattens are constructed of solid hard 
wood panels, encased in aluminum. 

Insertion or withdrawal of prints is easy, as 
the plattens are held apart by two springs 
until pressure is applied. Pressure is easily 
applied merely by turning the bandies. 

! Price Including Eighteen Blotters 

I $8.50 

Extra Blotters ll%xl4% — 10c dozen. 


World's Largest Exclusive Camera 
Supply House 

“if ike Stall 0/ ike Camera” 
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Ideal for Sequence 
Shots of Action 
Scenes— and for 
Superb "Stills" 

V0I"I,L Ltf the precision 
1 lawhani^iu oi this new, 
rjQst niodern minieain and the 
«nlar;:mg qualitits of the ra- 
7fir--iliarp negatives it produces 
You’]] appreciate its amazing 
•impliclty and lack of roni- 
{di.^atedfiadgetj. too. ROBOT’S 
tiuili'in motor enables shoot- 
inn 24 pictures in 6 seconds 
viiih only one \Tin(img ll'i 
unique “Zone rocusinE” ?s>ieni 
qives dear detail over wldv 
ihjith of ratine 

ROBOT shooti aetiOT scenes 
uith machine gun speed. Tlio^e 
at ri'eht are from a aeries of 11 
iiv ^Valter Engel ihowing Carl 
HuhheiVb famous Errew-hall 
(i*'Uyery. A'k your dealer foi 
cuinulete details and let htni 
‘ititt you the ROBOT, mw 
f.fered dt these atcraeiive 
litices. 

With Meyer Primatar 
F 3.5 lens $I19.Q0 
With Zeiss Tessar 
F 3.5 lens, now only 
$134.00 

With Zeiss Tessar 
F 2.a lens, now only 
$149.00 

inf BOBOT k'l.- 

2*Jj nij’l conpi/Ti kloic. 


htereoEitinental Marketing Cerp. Dept. Ill 

to East 40th St, Hew York City 

^YitlltlUt obllgitiQfl c£ any kmd. please rend me 
iiimpleie informauen on the Robot camera and ac- 
cessaries 


PBIMARFLEX 

The De Luxe Mirror Reflex Camera 



field. Time and again you hear the statement IBUDES" 
made that you can sell the amateur photog- 
rapher anything on sight. This is, of course, 
considerably exaggerated, but there is an 
element of truth in it. What this actually 
means is that the amateur loves his hobby Amaf AiiI 
so well that his ordinary buyer’s caution is ilUMlCliJ 
temporarily dormant and he makes his pho- 
tographic purchases, in a large sense, emo- New Ways 
tionally. 

In the main, photographic dealers, in the J™*? 

„ . , , ..-1,, book contaii 

smallest as in tlie largest town, are straight no[i,ji]g thai 

shooters. They want you to be satisfied and photographe 

they are jealous enough of their reputation 
to give you a square deal every time. The whole range 

dealer has other things to sell and obviously discussing s' 

he wants yon to come back to him and not tography, p 

go to another dealer because he misrepre- infra-red, an 

sented some item to you or misled you in divisions thi 

some other way. You have to put your trust '' 

in the dealer, particularly if yon are buying ' ' ' 

your first camera or your first in a new field, Infra-Red 1 

such as a miniature, if you have been used Rawlings. /I 

to a larger camera outfit. But he sure your tographic pi 

dealer is trustworthy. inp'a-red. E 

- - are fully cot 

Du Pont Spool for Robot i>en!,itui 

D .AYLIGHT loading film spools for use The Fund/ 
in the Robot camera, the camera de- f”'"’ 
signed to take pictures in rapid sequence ^ 

without rewinding the shutter for eacli shot, pj^g gj pjjg 
are being made by the Du Pont company, 

I famous for their Superior and Micropan Camera Lei 
I emulsions for miniature cameras. ett. Explain. 

j This is another instance of a co-operative mit/i scientil 

[ spirit between film and camera manufac- P>‘inci 

[ Hirers that redounds eventually to the bene- Champlin ( 

I fit of the ultimate consumer, the camera Cliamnhn i 

I user, as weU as those commercially involved. (|jg j 

j .As soon as a new camera has made the grade cludiii" for 

of popular acceptance, some film manufac- pound and 

turer comes along with a helping hand in 
the matter of film supply, the “cannon iod- Practical 

det” without which the camera is useless. by William 

.4nd so it is with the Do Pont-Robot tie-up. ivhole subp 

May the union prosper. grotvth of / 


-mmm 


.The 
3 In- 
'ocal 
utter 
eeds 
'1000 
self- 
iiigli 
m.as- 
a a t 
in 
slciii 
fu- 
I n g 
lit ; 
.ter- 

I «...as up 

to 40 eia focus; au- 
1 tmiiatic e.viiusute cimuter; oue-lmob operation. 

PEDUEPIEX provides iiniiimteii senpe. cover- 
1 tag every field and phase of photography. 

Wjdi Trioplan F/2.8 — to cm . $145.00 
With Zeiss Tessat F/3.5 — 10.5 cm , $165.00 

I With Z®s Bioterar F/2.8 — 13.5 cm $285.00 
Cerryrag or Ererready Case extra 

LEUDI 

: Optical Esposure Meter 
Is rewgnlied as fee 
Sum vatue in expo- 
sure meters which you 
iM po.s8iMv obtain. It 
liiB ns tens, needs no ’ 
foeastng, no reference 
to tsbta, ts as effective 
imtoors as ont of (toore 
anil «m be wd with 
Sim of my make and 
B»®ess to sty for av- 
eiy eaUtBTa. 

Wki BafeeHte Com 

$2,15 



Lenzal 

A NEW lens cleaning fluid has been 
tai placed on the market under the trade 
name LenzaL Tlie bottle of Lenzal is sold as 
a unit with a special applicator and Japanese 
lens paper, and is recommended for use in 
cleaning camera lenses, eye glasses, hinocu- 
I lars, microscopes, hand lenses, reading lens- 
es, monocles, condensers, telescope lenses, 
color filters, range finders, exposure meters, 
and similar items which call for extreme 
care in cleaning. Lenzal is declared by the 
makers to he free of “acetone, carbon te- 
irachrode, alcohol, alkalis, acids, oil of tur- 
pentine, benzene, soap, or ether, or such in- 
gredients that are so common in the ordinary 
lens cleaners,” 

Man-High Tripod 

T he requirements of a good tripod are 
pretty well known among camera users 
who have had occasion to employ them in 
takii^ pictares requiring greater exposures 
than snapshots, in majung color separation 
negatives, in delayed action shots, and for 
other purposes. The ttipod must he rigid 


I of theexpostaq, whet|iet for a tetipn of a J 
second or, several niWt)e$;, it, mnsl'le' tal | 


Amateur Photographers 

New Ways in Photogr.vphy , by 
Jacob Desekin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not he found else- 
where ill as clear and concise a man- 
ner. S2.9n. 

Infra-Red Photography, by S. 0. 
Rawlings. A treatise on the use of pho- 
tographic plates and films sensitive to 
inp'a-red. Exposure and processing 
are fully covered ; formulas are given 
for sensitizing. $1.65, 

The Fundamentals of Photogra- 
phy, by C. E. K. Mees. Not only tells 
how to take and finish pictures but 
gives a solid foundation of the princi- 
ples of photography. $1,1Q. 

Camera Lenses, by Arthur W. Lock- 
ett. Explains simply and clearly, yet 
with scientific accuracy, all the under- 
lying principles of lenses. Sl.lO. 

Champlin on Fine Grain, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine grain, in- 
cluding formulas and how to com- 
pound and use them. S1.90. 

Practical Amateur Photography, 
by William S. Davis. Deals with the 
ivhole subject from the origin and 
grotvth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $1.20. 

Elementary Photography, by Neb- 
lette, Brehm, ami Priest. You can 
learn much of the fundamentals of 
photography from this little hook 
even tliough you have little or no 
knowledge of physics and chemistry. 

SI.15. 

Photographic Enlarging, by Frank- 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3.70. 

Pictorial Lighting, by William Mor- 
tensen. Complete control of lighting 
is an absolute “must” for successful 
photography. This book tells clearly 
how to obtain such control. ?2.15. 


Prices Quoted Include Postage 

We Can Supply Any Photographic 
Booh in Print 

Scientific American 

, ; ; 4[)li(*S|p«et , , New York City 
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PRECISION 

CAMERAS 

T he inevitable choice of the cliscriiiii- 
nating photographer, the piecision of 
the Lmhof is equalled only by its versatil- 
ity Compact and light, it constitutes a 
complete photographic studio when equip- 
ped with normal, wide-angle and telephoto 
lenses. Its fle.vibility ns truly amazing, its 
many refinements including drop bed, 
triple extension, mechanically controlled 
lising, falling and lateral movements, tilt- 
ing fiont, revolving back and det.'iclmhle 
lens hoard Made in 5 sizes 

Model 34 — Nerw JJiiliof Camera 
possessing, in addition to above re- 
finements,^ a 4-way Icvcliiuj back 
and u rising had. Available in 9 .i 
12 cm. and larger 

Literal nrc on Request 



ItIJlILElKjill BirOOK.S 

INCORPORATED 

127 WEST 42 STREET NEW YORK 




. Easy plan. No previous 

needed common sclioal 

edkicatian suflicwnt Send for free 
booklet "Opportkinitjcs in I’hotosrn- 
nhv". nnrticulatg and requiremrntR 
American School of Photography 


PHOTOGftHPHII 

COURSE FOR ADVERTISING 
ILLUSTRATION * PORTRAIT 

Resident classes only. Per- 
sonal training by expert in- 
structors. Individual Advance- 
ment. Finest Equipment. 
Write Department SA. 
I ISS.MiCHIGANBLVD.. CHICAGO 



Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branches located in 
Greater New York 

Mernbnr of tjrs; Federal Deposit Insurance 
" ’ Corppr^ion 


heiglits for different subjects without the 
necessity of tilting the camera down; it must 
have a tilting top for tilting up or down when 
desired; it must be portable, fairly light- 
weight, short, and strongly built. 

All of these features appear to be embod- 
ied in the 79-B AD Purpose Tripod. It is un- 
usually long, including seven telescopic sec- 
tions extending to a maximum height of 62 
inches, raising the camera and sights to eye 
level; it has a built-in swivel top, which 



Man-high 

means insurance against accidental loss of 
the swivel top or absent-mindedly leaving it 
behind somewheie; its tubular brass con- 
struction means strength and durability and 
it is very convenient for carrying about, 
measuring only 1814 inches when closed. 

The illustration shows the tripod in use. 
Observe how the operator, employing a range 
finder camera, the Rollop, is able to work 
without stooping or strain. Incidentally, the 
illustration demonstrates the proper way of 
employing a tripod, one leg forward, the 
other two legs on each side, permitting the 
operator the freedom of the space between 
and thus guarding against accidentally 
knocking one’s legs against the tripod sup- 
ports and disturbing the focus. 


Insurance for Your 
Camera 

T ime was when most amateurs were con- 
tent with cameras costing under 25 dol- 
lars or so. Today it is a common thing for a 
man to spend as much as 200 dollars or 
more on one or more cameras. Few people, 
however, seem to realize the importance of 
protecting them against loss and theft in 
the same way they would protect any other 
valuable possession; namely, insurance. 
Camera thefts are reported quite often these 
days and what of the hazard of leaving a 
valuable outfit in a train or in a hotel and 
never seeing it again? 

You can insure your camera possessions, 
just as you can insure anything else, by a 
so-called “camera floater” policy, which pro- 
tects your camera wherever you happen to 
have it, at home or away on a trip or on the 
way from home to office and back; in sliort, 
anywhere. The cost is two dollars per 100 
dollars, insurance being issued for sums not 
less than 200 dollars. This cost is for the 
“world-wide” form which protects your cam- 
era wherever you happen to he, in this emm- 
try or out of it, and is fairly reasonable con- 



A “true” shot bagged the game, But the 
“shot” that saved this day was a correct- 
ly exposed shot wuth the camera. Sports- 
men know that to guess at camera set- 
tings at a critical moment like this invari- 
ably means a picture disappointment. 
That’s why they use a Weston Exposure 
Meter every time . . . and thus make sure 
every picture is perfectly exposed. Com- 
pact, quick, certain— the Weston gives 
exact camera settings, any place, any time. 
Can be used with any still or movie cam- 
era. Be sure to see the Weston at dealers, 
or return the coupon. 

Weston 

exposure 



Mefer 


Weston Electrical Instrument Corporation 
634 Frdinghuysen Ave., Newark, N. J. 

Send literature on WESTON Exposure Meter. 


Name. , , 
Address. 
City — 


.State. 


STUDY NATURE WITH A 
KORELIE 6X6CM. Reflex 

Here at last is tups in a iini- 
versal camera. Wonderful toe 
candid, telephoto, scientinc, copy 
work, etc. Investigate this re- 
markable camera. Our latest 
FREE c.at.'ilog 537M describes 
this and hundreds oi other items 


lURKE & JAMES, Inc, 223 W. 



BARGAIN 
BOOK 


: for your 



¥Wte Duick 

>’ n EE Pk 

Baisa.iQ Book explm* 
ms latest mveattoos. 
methods m FlmUcn- 
phy and Home Movie 
^I&kiQs. for fun and 
profiti Offsfa huadreda 
of MftMine. money-sav- 
mc Bafsnmg m atiR and 
movia Csmeraa. Lenses 
FdiDs, et« W« take your 
old camera and equip* 
ment fo ti^de. Don't boy 
any eama»& or supplier xai& 
you itnro «e«D thia seat 
Pbotosropl^ Baresm Boc^I Writt 

todivi 

CENTRAL CAMERA CO. 
330So.Wab^ Oeoi. X-lt Chlwga 
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The New 
PLAITBEI 

ROLLOP 



16 Exposures x 2% on Standard 
21^ X 31/4 RoU Film 

ANTICOMAR F2.8 LENS 


Rapid Compur Shutter 
up to lioo Ftu:! of Second 

Buill»in Telemeter Range Finder 
Automatically coupled to Lens 

Send for Book S. R. 

PHOTO ITILITIES, fne. 

10 Vest S3rd Street, New York, N. Y. 


PRESS CARDS 

For fpeelance phoiograpliers or reporters, 
2Sp. An indispensable aid in getting tfiat 
story or sliooting those pix. 

GENERAL NEWS 

Box J5-0, West Farms Station, New York, N. Y. 


Become on EXPERT 

PHOTOGRAPHER 

Fascinating iwbby. or profitable ca- 
reer. Big moDcy-makingopportuDitleo 
Crotting add We gwe yoa individ- 
till traming Comoiercial, News. Por- 
trait, Advertising Qr Motion Pleturt 
Photography. Personal Attendance 
and Horae Study courses. 27th year 
Free bodtiet. 

, New York Institute of Photography 
lQWest335t.,lDept.l34).NewYorkCity 


“Mahe Money With Your Camera’’ 

I'HOTO-MABKETS 

This IH-page kick tells what to 
"shoot,’’ how and where. Gives di- 
rections for submitting photographs 
to magazines. Lists 1823 markets 
for photographs, together with the 
types most suitable for each, 

Saili Ediiiim— Raised— Up-To'Dak 
50 Cents, Postpaid 

SCffiNIlFlC Ameriun 
24 West 40th Street New York Gty 
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thereby. For those hardy ones who take to 
the air for pictures, it will he interesting to 
know that a special form may be obtained to 
protect the camera while being used during 
airplane trips. 

Cash Prize Contest 

A MONTHLY cash award of 10 dollars 
for each of the live best photographs 
submitted during each month is announced 
by the distributors of Perutz film in this 
country, the Intercontinental Marketing 
Company, 10 East 4flth Street, New York, 
N. Y. The awards are to continue indefin- 
itely, the sponsors also being prepared to 
purchase any negatives worth using for pub- 
licity purposes. 

The only condition of entry is that the 
pictures submitted mast have been taken on 
Perutz film during the course of the six 
months preceding entry, 

“Obviously any pictures submitted must 
be good, both pictorially and technically,” 
the announcement says. “You may enter 
any time, and you may submit as many pic- 
tures as you like. Every type of picture is 
eligible, and particularly, good snapshots of 
river scenes; week-end parties; happy people 
bathing, sailing, and indulging in every kind 
of sport and games; children; animals— in 
short, everything that truly and naturally 
mirrors life.” 

If you wish further details, it is suggested 
that you write to the Inleicontinental Mar- 
keting Company at the above address. 


spring or late fall or winter, when the leaves ' 
have left the trees, are the only times of the 
year to do justice to this subject. In this par- 
ticular case, in order to eliminate as much 
of the background landscape as possible, it 
was necessary to shoot up from a low vant- 
age point against the sky background, a yel- 
low filter being employed. 


Instocine for Movies 

ITH the demand for the Insloscope 
visual extinction exposure meter show- 
ing no signs of abatement, a twin Insto- 
scope called the Instocine, for the exclusive 
use of movie camera owners, has been de- 
signed by Joseph M. Bing, F.R.P.S., inven- 
tor of the Instoscope. 

The Instocine, which is the result of a 
steady demand on the part of movie makers 
for a meter of the type and low price of the 
Instoscope, operates on exactly the same^ 
principles as the Instoscope, with the excep- 
tion that the scale is exclusively cinematic. 
The Instocine is operated with one hand and 
quickly shows, for both monotone and color 
exposures, every cine cameia stop for any^ 
“number of frames per second” and any 
■‘number of frames per second” for every 
cine cameia stop, with the most fiequently 
used “16 per second” row displayed particu- 
larly large in red figures on a white giound. 

Miniature Cameras Have 
No Rising Front 



WiTFN Nittipf “FlwnTFs” rpms title is not a piece of news, but you’d 

WHEN iVATURE UMOTES | 

G 'UESS the title “Agony” is a pretty sad tin owing this fact in the face of miniature 

r one to hand you this fine autumn eve- camera enthusiasts as one of the serious 

ning, but that’s the way this picture appealed drawbacks of the minicamerist’s art. When 

to us as we snapped it. The branches seem it is explained that miniature camera de- 

to writhe as if in pain, displaying their mis- signers have enough problems to contend 

ery across the sky. Whatever you may think with in the construction of the midget mai- 

of this particular picture, there are many vels without woriying their heads about ris- 

such opportunities for picture-taking, and ing fronts and that the lack of this feature 

whether you are cheerfully inclined or other- is not really so serious a drawback as the 

wise you, too, would have snapped this tree rising-front-for-the-miniatiire propagandist 

if you had run across it. Of course, the early would make it appear, the defense still 
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CYCLOPEDIA of 
FORMULAS 

By 

Albert A. Hopkins 


DRESSED in an attrac- 
tive new binding, strong- 
er and more flexible 
than the old, this stand- 
ard reference is an in- 
dispensable unit for li- 
braries, laboratories, 
research shelves and the 
home. Librarians tell us 
it is one of the most fre- 
quently consulted books 
and its well-worn con- 
dition, wherever found, 
attests its usefulness. 
Over 15,000 formulas 
cover every conceivable 
application. — $5.50 
postpaid domestic. 

SCIENTIFIC AMERICAN 

24 West 40th Street New Yoi 


l/sten 
tot/tis 
Record i 


SPEAK 

FRENCH 

SPINHEEWIMITIUIII 

ATONCE 

"Learn by listening" to Cortina records, the NATU- 
RAL way— quicfely, easily, cheaply. 

Sent on 5 Doys' Approval 

Most fascinating, most satisfactory raethort ever 
known for learning or porfKiting yourself in a foreign 
language* Investigate! 

Booklet FREE 

"The Cortinaplione Short-Cut" — tells just what you 
want to know. Got itl 

Write Todaij — ^©W 

CSRTEiA ACAOEM F 

Suite 1,511, 105 West 40th St., New York City 
Please send me^wlthout obliBation— your free book- 
let I am Intemted in (mark) 

Q Freneh □ Spanish Q Italian Q German 



proves unconvincing. The fact is that, while 
a rising front is a really necessary feature of 
the larger cameras, in the miniature it is not 
an absolute essential since it is possible to 
give a slight tilt to the miniature without 
causing any serious distortion and that even 
where this occurs it is the simplest thing in 
the world to correct the distortion under the 
enlarger by tilting the easel in the direction 
opposite to that of the tilt in the negative. 
Another way around the difficulty is the use 
of a wide-angle lens which relatively covers 
a gi eater area in all directions than the nor- 
mal lens, and then enlarging only the essen- 
tial part of the picture. 

Hazards of Buying 
Cameras Abroad 

A CAMERA, like any other relatively 
complicated piece of machinery, needs 
expert attention occasionally. Things are 
bound to go slightly wrong now and then, 
requiring only a small adjustment but re- 
quiring that adjustment very badly. Every 
importer of cameras has facilities, more or 
less efficient, as the individual case may be, 
but facilities of which the user of a particu- 
lar camera may avail himself at any time. 
The importer of a camera stands back of that 
camera and will make good any original de- 
fect that may later develop in use. Naturally, 
if the fault is that of the camera otvner, the 
importer cannot be expected to stand the 
cost of a repair due to the operator’s care- 
lessness or failure to follow instructions for 
use. 

However, if you purchase a camera abroad, 
you have no claim on the importer. He will 
make adjustments for you and repairs, but 
he will charge you for the slightest service. 
After all, it is not liis responsibility, even 
though the camera is made by the same 
factory. The importer goes to a great deal 
of expense in advertising the camera 
throughout the country, in publishing hter- 
ature, in maintaining a staff. He does all this 
on the natmal and rightful assumption that 
he will eventually sell some of his importa- 
tions and thus make a reasonable profit as 
a result of his investment. 


Kodachrome in Italy 

T ourists from the United states may 
now expose Kodachrome film in Italy 
and still have it processed in Rochester, des- 
pite a long-standing regulation prohibiting 
the exportation of unprocessed motion pic- 
ture film, according to a recent ruling. 

“No laboratory for processing Kodachrome 
film is in operation in Italy,” the Eastman 
report says, “and, as Italian authorities re- 
quire official inspection of all motion pic- 
ture film before it can he sent out of the 
country, tourists have been obliged to con- 
fine their photography to black and white 
film which can be processed in the Milan 
laboratory. 

“Those desiring to make Kodachrome pic- 
tures in Italy should apply to the Italian 
Tourist Information Office, Rockefeller Cen- 
ter, 626 Fifth Avenue, New York City, where 
I they will be given a letter to the proper au- 
! thorities in Rome. After the film has been 
exposed it should be delivered to the official 
designated in the letter who will forward it 
to Rochester for processing. The processed 
film will be inspected by the Italian consul 
and then mailed to the owner’s home address 


IPaSsi Parsaingram 

VOt.27 !79WESTM4DlSQWSTaEET. CHtMGO, ill NO 2 

Bass Says; 

The average camera-fan is a most un- 
happy man ... he always wants what 
the other fellow has . . . and so he 
comes to Bass to trade his present 
(perfectly good) camera for some- 
thing a bit faster — larger — smaller 
. . . which is why we have such good 
USED CAMERA bargains. Write for 
new list. 

President 

VOIGTLANDER 
SR SUPERB 

Ptedsionmade; 12 6x6 
cm. oa 120 film, Skopai 
lens. Computshut- 
automatic film trans- 
port. A ttue ^100 value 

Eveready case .. ^7.50 

SPECIAL FILMARUS 
ENLARGER 

A /y for negatives 24x36 

{ /A mm. 3x4 cm. 4^2X6 

^fsjt cm. and 6v6 cm., with 

masks, condenser, 
ruby focus filter, pre- 
ip^W cUion construction, 

I with 9 cm. Anastigmat 

I F:4.5. Iris diaphragm 

550.00 

55 Anastigniat 
F-4 5 l!is aiiphragm 

545.00 

Without lens but threaded 

for Leica lenses S3o.00 

Filmorex Enlarger 

The last word in miniature cahrgeis— 35 
mm to i ftith 2 ler.«3. 2 sti? 
at condensers, paper bolder, 

Outstanding Tulue at 


at BASS the new 

BOLEX 

r Xha senaadcm 
of the cmema 
world. A 16mm. 
that has ail the 
refinements of 
the most expen- 
sive profession- 
al models. Get 
the Bolex from 
Bass > . . write 
for prices. 


LENS BARGAINS 

• 200 mm. Lcitz Anaslignsat Telyt F;4.5, 
complete with mirror reflet houskig and 
carrying case, like new condjtion. Regular 
listing at $235.50. Bass price $147.50 
9 ISO mm. Ortho Angulon full color cor- 
rected Anastigmat F!4.5 in Compound 
shutter, fine conditiou. List $iS9.00. 

Special at . $107.50 

9 41 cm. 16" Zeiss Apo Planar process !ens 
complete with Iris diaphragm with open- 
ing for Waterhouse stops. List S396.00. 

$197.50 

9 16" Hugo Meyer Tele-Megor F:5.5 in 
barrel, with leather case, net at .. $92.50 
9 18" Vitax F:3.8 with diffusion mount. 
Iris diaphragm. List $180.00. Price at 
Bass - . . $67.50 

lyrife for New Buss Bargaingram 




Dept. AD, 179 W. Madison Street 
Chicago, 111. 

CAMERA CROSS ROADS OF 
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Where is fhaf sheef now? It con> 
tdned records of value. 


How mony times have we heard 
these words spoken? 

A lost sheef causes work to stand 
still. 

Sheets in their most convenient 
form are hound. 


"FIU IT AND FIND IT" 

Many have chosen the common 
sense binder for this purpose. 



Yow sheets tan be bound neatly and 
compactly in handy book form in the 
; Common Sense Binder (and if so desired 
I sheets can be taken out again). A single 
sheet can be bound as well as any number 
up to 500 sheets. 

Binder is light in weight and never 
thicker than Ae bulk of sheets Inserted, 
economical in storage space, no outside 
meta! parts. 

Insertion of sheets takes only a few 
seconds. 

Binder to hold sheets siie 1 1“ x 8’A" sent 
postpaid in Unfed States for $1.00. 
Money refunded if not safisfied, 

We emj SO stock jft« to bmi thtsts from 
pocket »oe to nempsper jsfe 

iiSA L SHiPMAjrS s6hS 

; EsTAjBasH® 1837 ' ,, 

C3ia»t>ets St, Yotk^. N,' 
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The value of a crackproof putty and a 
non-hardening caulking compound which 
are permanently plastic, adhesive, and water- 
proof can readily be appreciated. Consider 
those stubborn joints svhere the kitchen sink 
meets the wall and drainhoards, where the 
bathtubs touch wall tiles or plaster, where 
! windosv and door frames set into building 
walls. Think of the dried out and cracked 
putty on windows, of leaky flashings, of 
linoleum which refuses to stay put on damp 
cellar floors or on dried-out wood floors, of 
the ugly openings between the fireplace and 
walls and between the hearth and floor, of 
the loose tiles in the kitchen and bathroom. 

A series of ever-plastic compounds has 
recently been made commercially available 
by Ever-Plastics Corporation, for the express 
purpose of putting an end to these various 
troubles. The compounds are based upon a 
plastic carrier in combination with an ad- 
hesive resin and asbestos and mineral fillers. 
Certain variations and adjustments in formu- 
lation fit each compound to a specific use. 
For special purposes a large user can obtain 
a compound especially adjusted to his re- 
quirements. For general distribution, five 
compounds Have been standardized so fai'. 
One of these, named Tilon, is white and 
particularly adaptable to bathroom and 
I kitchen uses in setting tile and filling cracks 
; and joints. It is extremely adhesive and 
I being permanently plastic, expands and con- 
j tracts, thereby keeping the joint filled at all 
I times. Within a week, a tough, smooth, 
elastic skin forms, which can be painted or 
lacquered to match adjoining colors. For 
glazing and filling exposed cracks another 
compound called Putite is furnished. For 
regular caulking, a softer material, Caulk- 
tex, is made which can be used with either 
knife or gun. For horticultural work another 
compound named Graftex is proving valua- 
j ble because of its properly of adhering to 
I damp wood sinfaces and bleeding wounds, 

I giving perfect protection through winter 
cold and summer heat despite continual 
j flexing and bending. 

! A concise, authoritative description of 
: these materials is found in the specification 
used by certain departments of the Govern- 


ment when buying the company’s compound 
for setting sanitary fixtures. The specifica- 
tion reads as follows: “An asbestos com- 
position filler which is a germicide, abso- 
lutely gas- and fume-proof, water-tight, stain- 
proof, containing neither oil nor asphaltimi, 
and which will not rot, harden or dry un- 
der any extreme of climatic change. It will 
adhere on a damp surface." 


Purifying Minerals 

A pplication of the process of froth 

. flotation to low giade barytes elimi- 
nates iron and silica impurities and sub- 
stantially increases the value of the mineral. 
By this method certain deposits in Ten- 
nessee and South Carolina, which are too 
impure to be of commercial value without 
treatment, are made useful sources of this 
mineral. The process was developed by the 
U, S. Bureau of Mines. Barytes is a widely 
used white pigment and a source of barium 
-D. H. K. 


Binding to Protect 
Valuable Papers 

A SIMPLE crank-operated device has 
just been placed on the market as a 
means of protecting the edges of valuable 
papers, drawings, maps, and the like. The 
edge of the paper to he protected is passed 
between two rollers while a tape of gum- 
med heavy paper or of gummed vari-colored 
Cellopliane is pressed tightly over the edge 


Above: Applying a gummed bind- 
ing to valuable papers with the de- 
vice that is shown, close up, in the 
photo reproduced directly below 
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Artist’s drawing of the multi-place XFM-I, described below 




to make a quarter-inch border. This effec- 
tively prevents tearing of the edge. No heat 
or moisture is needed and the machine will 
tape outside curves or disks. 

The Vertex Company that makes this de- 
vice recommends it for architects, engineers, 
lawyers, insurance companies, and many 
others, including orchestra leaders who may 
wish to protect the edges of much-handled 
music sheets. 


A Formidable 
Multi-Place Fighter 

A SINGLE-SEATER pursuit plane, no 
matter how fast, is no longer a match 
for the formidable flying fortress that the 
modern bomber has become. Accordingly 
the Army Air Corps has given encourage- 
ment to the experimental construction of a 
radically novel, more powerfully manned 
and armed multi-place fighter, the XFM-I, 
which has been designed and built by the 
Bell Aircraft Corporation. The artist’s 
sketch gives a very faithful presentation 
of this new and dangerous craft. 

The first important departure from con- 
vention lies in the fact that the machine is 
a pusher, with both propellers behind the 
wings. The builders claim greater efficiency 
for this arrangement, but that is debatable. 
What is indeed gained by the pusher ar- 
rangement is that the wing gunners, one 
ahead of the wing on each side, have a free 
field of observation and fire in front, unim- 
peded by engine or propeller. Also, the gun- 
ners do not have to work in the blast of the 
propeller, a serious handicap to efficiency. 

Our somewhat romantic idea of a pursuit 
pilot is that he is a lone fighter flying a 
relatively small airplane, yet capable of 
bringing down single-handed a huge bomber 
or a giant airship. When the bomber itself 
is sufficiently fast and mounts enough guns 
the task becomes too formidable even for a 
Bishop or a Rickenbacker, Therefore, the 
new fighter accommodates a crew of five- 
pilot, co-pilot-navigator, radio-operator-gun- 
ner and two outboard wing gunners. Another 
innovation which is looked on with favor in 
military circles is the complete interchange- 
ability of any or all members of the crew. 
The yying gunners can move from their sta- 
tions to the main fuselage while in flight; 
th^ coiillbt caju'. change , places with the 


and all stations have means of inter-com- 
munication. The ship carries a total of six 
guns. No Information is given as to speed, 
hut the Air Corps rightly says that a flying 
machine must be faster than its target and 
that the XFM-I is considerably faster than 
the bombers it is to encounter. Hence we 
can guess at a speed of more than 300 miles 
an hour. 

There is an auxiliary power plant on 
hoard which drives nine electric motors for 
such duties as retracting the landing gear, 
lighting, radio transmission, and starting. 
The possibOity of continuing radio' transmis- 
sion after a forced landing has obvious ad- 
vantages. 

It is significant that the twin-engine power 
plant comprises the new .Mlison liquid 
cooled motor {see page 308i, which delivers 
1000 horsepower. We have predicted that 
as soon as a really modern liquid cooled 
engine was available, it would be eagerly 
put into service. The new fighter is a con- 
firmation of this prognostication. 

It is hardly necessary to say that the 
machine is aerodynamically clean, the land- 
ing gear and tail gear are retiactahle, flaps 
are used, the cabins are heated, and so on. 
.Many things in the conslniction of aircraft 
are now taken for granted that would once 
upon a time have created excitement by 
tlieir novelty.— .1. K. 

What the Test Pilot 
Does 

A remarkable yoimg man who under- 
takes the hazardous duties of a military 
test pilot (that they are hazardous those of 
our readers 'will agree who remember the 
death of Jimmy Collins in a dive test some 
two years ago) not because of the pay and : 
not because of the glory, but because of his 
great love of flying and his immense inter- 
est in aircraft development work, is James 
B. Taylor, Jr, 

His latest test work was putting through 
its paces an afl-metal Seversky low-wing 
monoplane, developed for the Nav^ as a 
single seater pursuit for service on board 
the aircraft carriers. 

One of the series of tests is to dive from 
an altitude of about 16,000 feet to about 
8000 feet and in puUing out to develop 
safely 7% times g, the acceleration due to 
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craft must be seven and a half times its 
normal weight. Mr. Taylor has successfully 
completed these tests and newspaper reports 
have it that a speed of 530 miles an hour 
was attained during one of the dives; in- 
stead of the required iV-i g, the load mea- 
sured by the accelerometer was actually 
8^2 It must he remembered that it is 
not only the ship which is subjected to this 
tremendous strain. The flesh-and-blood pilot 
is also subjected to the same dynamic 
forces. At tlie final instant of recovery he 
may be forced down into his seat with a 
momentary weight of three quarters of a 
ton. We congratulate Mr. Taylor and the 
constructors of the Seversky ship on satis- 
fying the Navy observers and we sincerely 
hope that Mr. Taylor’s freedom from mis- 
haps will continue. — A. K. 

A Splendid Liquid- 
Cooled Engine 

H itherto American aviation has led 
in the development of air-cooled engines 
— Europe (particularly Great Britain) in 
liquid-cooled engines. Such a situation has 
been a constant source of irritation both to 
the government services and to the de- 
signers of military and naval aircraft. With 
the passing of the Army’s 150-liour type test 
by tlie V'1710 aircraft engine, built by the 
Allison Engineering Company, we are at 
least on a par with foreign development in 
die liquid-cooled field. 

Perhaps the most striking feature of the 
\-1710 is its successful use of ethylene 
glycol as the cooling agent; it is undoubt- 
edly the first motor designed specifically 
for use with this synthetic coolant. Ethylene 
glycol (sometimes called by the trade name 
Prestone) has a low freezing point, and 
at the same time a much higher boiling 
point than water; namely, 387 degrees, 
Fahrenheit, as compared with the 212 de- 
grees of the latter. Hence the Prestone rad- 
iator can work at a much higher tempera- 
ture with Prestone than with water. And 
if the radiator works at a higher tempera- 
ture, then it delivers heat much more effec- 
tively to the air passing through its cells, 
and can be made smaller and lighter. Since 
it is smaller, it has less head resistance. 

Coupled with the radiator of less head 
resistance, the new engine, a 12 -cylinder 
V-type, has a remarkably small frontal 
area— less than six and one quarter square 
feet. Air-cooled engines of similar power 
have a frontal area of about 16 square feet. 



Engineers inspecting the Allison 
liquid-cooled engine while on test 


It is true that air-cooled engines, skil- 
fully enclosed by the N. A. C. A. cowl, are 
lighter than even this latest liquid-cooled 
motor, more compact, free from ‘plumb- 
ing,’ and of remarkable efficiency. Never- 
theless, the availability of such a V-type 
liquid-cooied engine, with its low frontal 
area and small radiator, will be most tempt- 
ing to airplane designers. They will im- 
mediately seek to make full use of its possi- 
bilities, endeavor to hide the complete en- 
gine within the wing, or else seize on its 
splendid foim to give the front end of the 
fuselage a much better streamline form 
than is possible with the very laige air- 
cooled motors. They will also, particularly 
in single sealer fighters, grasp the oppor- 
tunity of giving the pilot much better vision 
ahead. 

We shall in the future see the liveliest 
competition between the air-cooled and the 
liquid-cooled types, and competition in air- 
craft design means progress— just as com- 
petition does in every other form of human 
activity, 

Engines employing ethylene glycol have 
been built before, but have never been en- 
tirely successful. The Allison has made good 
because several years of the most careful 
experimentation have preceded the final 
tests. In particular, the rates of flow of 
the coolant and the temperatures at all 
points around the cylinders, valve seats, 
spark plugs, and so on, were very carefully 
studied. Uniform cylinder and head tem- 
peratures were thus secured. This pain- 
fully acquired knowledge also gives the 
engine flexibility in regard to octane rat- 
ings of the fuels employed as well as choice 



WORKSmnlcriVOLT^ Jk (Ml j 
ElMtrictifht CIRCUIT j 

“JvjMaeirNAHlC Super. -> 

Cbirged Welder— this wefdee is a 

Meus.ItT^dotlja^r)cc6fniacbhlrfi£rprlced 
<SI«-®efetttte<»oled-ltflitrf weight- IOM- 
esatypoMaHa waieoMef Md l»e»e>nflie 
hgtust troterW. WorJa t® Jnw, eieO, Ba, jElYlira 
™»ss,eapper»ndallot!ifiginfitBla. JwTi 

‘Am 

AGENTS 


B-UAYTirrAr ailay— 

■ 




of compression ratios. We may conjecture 
also that due provision has been made for 
the expansions due to the higher working 
temperatures than with water cooling, so 
that pistons do not seize up. Such difficul- 
ties were encountered in earlier Prestone- 
cooled designs. 

In other respects the engine is of ex- 
cellent, hut conventional design. Space will 
not permit a detailed description, hut one 
or two features deserve special mention. 
Thus, the 2 to 1 reduction gear is built into 
the engine integrally and gives a very neat 
front end. The reduction gear consists of 
an internal spur gear, which meshes with 
a pinion gear on the crankshaft. The re- 
duction gear, together with the propeller 
shaft, are encased in a sin^e alnminum 
casting which forms the nose of the engine. 
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also built into the engine and can be located 
immediately under or to either side of the 
engine with a short exhaust line and short 
air pressure lines to the intercooler and 
carbureter. The accessory housing for the 
cooling pump, camshafts, fuel pump, 
vacuum pump, and so on, is also veiy neat 
and is mounted directly on the rear of the 
crankcase. 

The neat appearance, relatively small 
size and small frontal aiea of the engine 
can be noted in our two photographs. 

A brief suinraaiy of the specifications is 
as follows; Bore, 5.5 inches; stroke, 6.0 
inches; displacement, 1710 cubic inches; 
overall length, 95 inches ; overall height, 51 
inches; overall width, 29 inches. Normal 
and take-off rating, 1000 horsepower at 2600 
revolutions per minute on 87 octane fuel. 
Compression ratio, 6 to 1. Blower ratio 6.75 
to 1. Reduction gear 2 to 1. Weight with 
magneto, carbureter, cooling pump, stacks, 
fuel pump, and so on, 1280 pounds— only 
1.28 pounds per horsepower.—^. K. 

A Single-Blade Varia- 
ble-Pitch Propeller 

1 "^HE new Sensenich-Everts single-blade 
. variable-pitch propeller, which is seen 
m one of our photographs mounted on a 
Fairchild cabin plane, has given much satis- 
faction to pilots. Its principle is as ingenious 
as it is simple and is illustrated by the dia- 
grammatic sketches. The blade is balanced, 
statically and dynamically, by a counter- 
weight, which is essential for avoiding 
vibration. The propeller is driven by the en- 
gine shaft CC in the usual manner. But, 
and heiein lies the secret of the device, the 
blade is also free to pivot — within certain 
limits— about two other axes, BB and AA. 
The pivoting is by means of pin-hinge 
mounting of simple character. 

In the smaller sketch is shown how this 
limited freedom about the two axes per- 
mits the blade pitch to adjust itself auto- 
matically to the correct value. The blade 
is really free to feather about the inter- 
section of the axes BB and AA. The centri- 
fugal force tends to increase the pitch; the 
air load or thrust tends to decrease the pitch. 

At take-off the thrust is very large, the 
moment of the air load overcomes the 
moment of the centrifugal force and the 
pitch decreases, as it should do. 

At high speed, the thrust is much smaller 


and the centrifugal force moment now takes 
charge with increase in pitch — which again 
is as it should be. 

Thus the prlot is provided with an auto- 
matically adjustable propeller, which gives 
him the best efficiency without the bother 
of any gadgets to operate. As the pilot of 
even a small plane has many instruments 
and controls to think about, he will be 
thankful for a device which is purely auto- 
matic in action. — A. K. 

Quick Starting in Cold 
Weather 

I T takes time to warm up an aircraft en- 
gine sufficiently for a take-off to be per- 
missible — particularly if the engine is water- 
cooled and the weather cold. For commer- 
cial flying, to some extent — for military 
aircraft decidedly so — it is important to be 
able to take off at the shortest notice no 
matter what the weather. There may be 
enemy aircraft to fight off, for example. In 
the engines built by the Bristol Aeroplane 
Corporation, a British company, a very 
simple device has removed all difficulties 
of cold-weather starting. When the engine 
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The single-blade variable-pitch pro- 
peller on a Fairchild cabin plane 
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first fires, oil under high pressure is de- 
livered to the bearings, and through a spe- 
cial oil by-pass an extra volume of oil is 
sprayed over the same bearings. As engine 
and oil warm up, the high-pressure system 
cuts out automatically and the special spray 
diminishes in intensity. The device is en- 
tirely automatic and needs no attention. Ex- 
cept for one additional external pipe line 
to the oil tank it adds nothing to the bulk 
or weight of the engine. — .4. K. 

Light Cell 
Reflectometer 

T o fill a growing need for a practical 
instrument by which light-reflecting 
efiiciencies of flat surfaces and light-trans- 
mission properties of transparent or trans- 
lucent materials can he measured accurate- 
ly, General Electric Company’s incan- 
descent lamp department has developed a 
device called the “G-E Light Cell Reflecto- 
meter.” 

As its name implies, this new instiumem 
does its “seeing” tvith the same kind of 
photo-cell as that used in the familiar G-E 
Light Meter. Actually, the new Reflecto- 
meter employs two light-sensitive cells. 
These impart to a meter the relative 
amounts of light received by material un- 
der consideration and amounts redirected 
or transmitted thereby. A needle and 
meter scale are used to relay the desired 
information to the operator. 

Heretofore, according to George Baum- 
gartner, Nela Park engineer, under whose 
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IS a small projection lamp and reflector by 
which a shaft of light may be directed into 
the sphere. The arm may be swung to such 
a position that the entering beam shines 
down through a circular opening, three 
inches in diameter, at the bottom of the 
globe. 

To determine the reflection factor of a 
flat surface, the Reflectometer is set on or 
against the sample to be tested in such a 
way that the opening in the sphere is closed 
by the sample. The projection lamp is then 
turned on and a rheostat is adjusted until 
the needle of the meter rests exactly over 
the “100” mark on the scale. 

Before the light is permitted to strike the 





Determining the reflecting factor 
I of a surface with the Reflectometer 

; supervision the instrument was designed 
and developed, most observers have had to 
depend on visual reflectometers, instruments 
requiring use of the trained human eye. 
Measurements thus obtained were found to 
be inaccurate for the most part, particularly 
{ when fatigue, caused by subjecting eyes to 
j the strain of numerous observations, greatly 
I increased the chance of enor. With the new 
j Reflectometer, however, both the expert and 
the novice can quicMy determine true i 
flection and transmission values covering 
wide range of materials. 

The Reflectometer, a lO-inch hollow 
sphere of metal,, is equipped with a movable 
tubular atm about a foot in length. The 
inner snifaee of the ball is painted flat 
white.1 The two light^staisitiYe cells are so 
embedded m' tilje!"e(iBatoF’ of 4e globe as 
These cells are coimeeteid ' 
% , a \ miciro:ajmne'f^ rtotinted!.. 
d^ce. Held la die arm atta^ineafe 


Measuring transparency or translu- 
cence by means of the Reflectometer 

cells, it is thoroughly diilused by the matt 
finish of the sphere's inner surface. The 
operator next swings the arm into such a 
position that the beam of light falls at an 
angle of 30 degrees from the normal and 
directly upon the sample. Two small baffles 
prevent the reflected light from shining di- 
rectly upon the cells. The true reflection fac- 
tor of the surface being tested is registered 
on the meter scale. 

In order to measure the transmission fac- 
tors of various transparent and translucent 
materials the Reflectometer requires another 
sphere of similar size, also developed by 
Mr. Baumgartner. 

A BRroGE THAT WILL 

Disappear 

D uring the past summer a huge steel 
bridge was completed across the Co- 
lumbia River at the site of the Grand Coulee 
dam project. It is a mammoth structure on 
which run the tracks for the constant pro- 
cession of cement trains that cany the con- 
crete for the dam from the mixing plants 
to the forms where the pouring is in process. 

As great foundations rise, block by block, 
across the gorge of the Columbia, the steel 
supports for the bridge are gradually em- 
bedded in the concrete. As construction 
advances, the entire bridge will disappear 
and will be enclosed with the huge con- 
crete structure’s completion. 


New Pulp Bleach 

DVANTAGES over the customary proc- 
^ ess of bleaching mechanical wood pulp 
are claimed for the use of zinc hydrosulfite, 
which is being applied, successfully in the 
prqductioji (jfi n^i print paper on the 
•Canatohi The pew bleaching 

ddt'il'' Prate 'whitih bdrinita the 
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use of a larger proportion of ground wood 
in mixed pulps for specialty papers and 
permits the use of unbleached sulfite pulp 
in mixtures with bleached ground wood on 
account of the better color of the latter. 
-D. H. K. 


Oriental Textiles 

F ollowing a “gentlemen’s agreement” 
between the United States and Japan, to 
limit Japan’s sale of cotton textiles to the 
Philippines, there has been a startling in- 
crease in the Filipinos’ purchases of textiles 
labelled “Made in Singapore,” “Made in 
Hong Kong,” “Made in China.” On ex- 
amination, much of this stock was found to 
he actually Japanese-made, complains a 
writer in China Weekly Review. 

Bacteria Which Pro- 
duce Light 

S OME forms of bacteria produce light, as 
is seen in the accompanying photograph. 
Fireflies over our lawns and luminous one- 
celled animals seen in the wakes of ships 
are more familiar hut many other organisms 
including fishes, comb jellies, squids, 
shrimps, and fungi also produce a cold light 
of their own. 

The bacteria in the photograph were 
spread on solid nutrient medium, making 
the form of a star with an E in the center, 
by the bacteriology class at Earlham Col- 
lege, Earlham, Indiana, according to Hurst 
Shoemaker, instructor in biology at that 
institution. After two days’ growth in a 
dark room, the bacteria were distinctly vis- 
ible by their own light, A camera was 



Luminous bacteria 


focused on them and in five hours they 
produced enough light to take their own 
photograph. The brighter edges are due to 
the fact that the actively growing and 
spreading ones give more light as one of the 
products of metabolism, while the older ones 
in the center are inactive. 

Many species of such bacteria have been 
described and are most frequently seen in 
fish markets or on decaying fish dong the 
ocean beach, causing the fish to glow at 
night with a phosphorescent light. 

Skin Cleanliness Best 
Treatment for Acne 

F or acne— the adolescent’s complaint- 
local skin cleanliness brings the best 
results. That improperly functioning endo- 
crine glands are probably responsible for 
acne, medical, research workers believe. But 
no ^andnlar ,;9hbstance found is enough 
, bettea? (h^ lo-csl Iregtment to justify the 


Thirty-nine students at the University of 
Iowa have recently been treated for acne 
as a part of a scientific experiment. Dr. 
Grace E. William.s, medical adviser to 
women, and Dr. Ruben Nomland, professor 
of dermatology at the university, report 
their observations on these students in the 
Journal of the American Medical Associa- 
tion. 

With evidence pointing to a deficiency of 
sex hormone in acne patients, the Iowa 
physicians began their study. They took 28 
women students and 11 men, the average age 
being 19 years. Of these, 11 had severe, 
20 moderately severe, and eight mild acne. 

All 39 students were asked to give meticu- 
lous attention to details in the care and 
treatment of their skin. In addition, 28 of 
them were treated with sex hormones, while 
the remaining 19 were also given injections 
but the injections were merely sterile water. 
The students did not know who were get- 
ting hormone substance and who were get- 
ting water. 

Treatment went on for Irom lour to six 
months with 85 percent of those given the 
hormone substance showing moderate to 
marked improvement and 78 percent of the 
control group given sterile water showing 
the same degree of improvement. The Iowa 
doctors concluded at the end of the ex- 
periment that a deficiency of the pituitary- 
like hormone is not an important factor in 
causing acne, and that the local treatment 
is still the best for controlling acne. 

Here are the instructions for local treat- 
ment of acne given to most of the students: 
Stop all picking and squeezing. Discontinue 
the use of all cosmetic creams. Wash with 
soap and water twice daily, keeping the 
skin non-greasy almost to the point of 
scaling. Eat a diet low in carbohydrates. 
Eat no candy. Remove blackheads by plac- 
ing hot towels on the face for live minutes, 
then applying a thin coating of 3 percent 
resorcinol in cold cream to the face and 
again applying hot towels for five minutes. 
The blackheads are then squeezed out with 
a comedone remover, the face rinsed with 
cold water and hamamelis water applied. 
Apply a prescribed lotion two or three 
times a day. Avoid iodized salt. Shampoo 
the hair twice a week.— Srience Service. 


Tin Substitutes 

C ADMIUM, cadmium and copper, and 
copper alone are being studied in Ger- 
many as corrosion resistant coatings to re- 
place tin.— D. H. K. 

Babylonian Math 
SH.4.RKS 2000 B.C. 

B right people, the Babylonians. A 
math book written by Babylonians 
2000 B.C. has just been deciphered, and 
scientists are deeply impressed by the amaz- 
ing early progress of those ancients in higher 
mathematics. 

The math book, written on 44 clay tablets, 
shows that 15 centuries before Greek math 
wizards were born, Babylonians were al- 
ready doing many tricks with figures that 
Greeks have been credited with discover- 
ing. Babylonian mathematics included mul- 
tiplication tables, a symbd lor zero, nega- 
tive numbers, tables for calculating areas 
and volumes, tables of squares and cubes 
and reciprocals. 
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book have lain un-read in Yale’s Babylonian 
Collection. Now, Prof. 0. Neugebauer, of 
the University of Copenhagen, has de- 
ciphered them, working from photographs 
and hand-made copies of the cuneiform in- 
scriptions. The two missing “pages of the 
book have been located in Paris. 

Babylonians were more practical in their 
mathematical science than Greeks, the an- 
cient book shows. Many of their tables 
would be useful in surveying and building, 
in digging dykes and constructing walls. 
But when it came to theoretical problems, 
the Babylonian math sharks understood 
quadratic and even higher degree equations 
and solved them by tables, as they are still 
solved. 

The little old mathematics book, written 
in clay, clears up for mathematicians the 
pu 2 zle of how the Greeks made such swift 
progress in this science. 

“It seems now that a large body of facts 
must have been inherited by the Greeks from 
Babylonian sources,” says Prof. Oystein 
Ore, Yale mathematician, “Tlie exact man- 
ner in which this knowledge was trans- 
mitted is not yet altogether clear. The theo- 
rem of Pythagoras, for example, was well 
known to the Babylonians.” 

Hope that new excavations will bring 
new material to light was e,xpresseJ by Prof. 
Ore, who predicts that the history of mathe- 
matics may be earned still further hack into 
the past. So difficult are problems and solu- 
tions included in the Babylonian tablets, 
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less, cry feebly, and often have a reddish 
blown skin eruption. Bones may become in- 
volved and the child may act as if paralyzed. 
Teeth, hones, joints, brain and neivous sys- 
tem, eyesight and hearing may all be afiect- 
ed by congenital syphilis.— Science Service. 

Non-Poisonous 
Illuminating Gas 

N umerous processes have been sug- 
gested for making illuminating gas 
safe. Lately success has been attained with 
a method of converting the carbon mon- 
oxide in the gas to carbon dioxide and hy- 
drogen by the action of steam in the 
presence of a contact mass. In this way 
the heating value of the gas is improved 
since the carbon dioxide formed in the 
treatment is removed. The contact mass 
consists of a mineral ankeiite, a natural 
carbonate of iron, calcium, and mag- 
nesium, or it may be a synthetic mixture 
of these materials. This contact mass is 
used over and over by regenerating it after 
each use by heating in a furnace. 

Numerous other methods have been sug- 
gested from time to time to remove carbon 
monoxide from gas or to warn of its pres- 
ence. The method described is repoited in 
use in Germany.— jD. H. K, 

Plant Fossils in 
THE Making 


that Prof. Ore believes they must have been ,, , , , 

partly inherited from earlier times, perliaps T? OSSILS were not all made and stored 
from as far back as 2500 to 3000 B.C.- -S- rocks millions of years ago. The 

Science Serutce. oi fossils 


Fever Treatment for 
Syphilis only Partially 
Successful 

A rtificial fever treatment for syphi- 
u lis, widely heralded when first devel- 
oped, has not stood the test of time as well 
as the chemicals, arsphenamine and bismuth. 
Dr. Paul A. O’Leary of the Mayo Clinic, 
Rochester, Minnesota, recently told members 
of the American Medical Association, 

Even those physicians who were most en- 
thusiastic about machines for inducing fever 
to rout syphilis from the body, now recom- 
mend, as do those who use malaria to induce 
fever, the use of the arsphenamines and 
bismuth during or after the fever treatment 
in all types of syphilis. 

Besides malaria and electric fever ma- 
chines, ti'phoid vaccine and hot baths have 
been found helpful in treating some cases 
of sj'philis. No one knows exactly why any 
of these methods is helpful. Dr. O’Leary 
liimself believes that these treatments cause 
some fundamental change in the immunity 
or disease resistance of the body. 

The infant death rate in families in which 
there is syphilis was 75 percent in the days 
before drugs were discovered that would 
cure the disease, Dr. Harold N. Cole of Cleve- 
land reported. It is probably from 20 to 30 
percent even now. 

Babies can be protected from this disease 
if their mothers are given anti-syphilitic 
treatment during the months before the birth 
of the child. If the mothers are not trrated, 
the child of syphflttic parents will either 
(Re or within a few weeks after birth show 
signs of the disease iinduding the “senile, 
Rale old nm appearance" charaoterfetie of 


have been seen and reported to the Carnegie 
Institution of Washington by one of its re- 
search associates, Dr. Ralph W. Chaney, 
chairman of the department of paleontology 
at the University of California. 

When the great triple-peaked volcano 
Katraai in Alaska blew up in 1912, hurling 
some five cubic miles of ash into the air, 
part of the finely powdered material settled 
like snow on the branches of evergreen 
trees, pulled oS billions of their needles, 
and bore them down to the ground. 

Now, a quarter-century after the great 
eruption, Dr. Chaney has revisited the reg- 
ion and dug down to the bottom of the foot- 
deep ash. There he found the tree leaves 
pressed down in a matted layer, mostly in 
the lower few inches. They looked for all 
the world like the matted fossilized leaves 
he has often investigated in the ancient 
geological deposits in Oregon known as the 
John Day formation, which were volcano- 
formed many millions of years ago. [Source 
of many important mammalian fossils.— 

Ed.] 

Of course the single Katmai eruption 
layer had only a small fraction of the 
thickness of the John Day formation. Many 
more eruptions, covering many centuries, 
would he needed before the Alaska situa- 
tion ivould resemble the Oregon beds. But 
the basic principle is the same; and one 
man has seen, well within the limits of his 
working lifetime, the beginnings of a true 
process of fossilization.— Science Service. 

Deflating the Inch 

A BILL, phrased in “millionths” instead 
of miUions, has recently been sub- 
mitted to the Secretary of Commerce for 
transmission to Congress, dealing with pro- 
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weights and measures m the United States. 
It seems strange, 150 years after the found- 
ing of the Republic, that legislative action 
should be necessary to fix the value of the 
inch and the pound with which we are so 
familiar. Nevertheless, the fact is that we 
have never had a statute which defines the 
way in which these units shall be deter- 
mined. The National Bureau of Standards 
is now advocating a minor legislative change 
to bring the defined value of the inch “into 
line.” 

The proposal now calls for the establish- 
ment of the United States inch as equal to 
exactly 25.4 millimeters. The British inch, 
derived directly from the Imperial yard, is 
about four parts in a million shorter than 
the United States inch. The proposed legis- 
lation inch falls midway between present 
values of the British and United States 
inches. 

This reduction of only two parts in a 
million of the inch will therefore not afiect 
industry, because it falls within the toler- 
ances employed in industrial measurement. 
Recently the conversion factor, 25.4 milli- 
meters per inch, was adopted for industrial 
^purposes by standardizing groups in 15 
countries including the United States and 
Great Britain. 

Only in the most precise measurements of 
length, as in the making and ceitifying of 
precision gage blocks and line standards of 
length, would this proposed change be of 
any significance. In fine micrometer screws, 
lead-screws of lathes, or other industrial 
equipment, it would not be significant. On 
the other hand, it puts on a definite basis 
the status of the fundamental unit of length, 
and therefore of both area and volume. Fur- 
thermore, it specifies exactly how this length 
shall be measured in teims of one of the 
immutable spectroscopic standards of length 
now used, the wavelength of the strong red 
line in the spectrum of cadmium. — Indus- 
trial Bulletin of Arthur D. Little, Inc. 


TV EARLY 16 cents out of every 
dollar of State taxes paid by 
highway users in 1936 was assigned 
to non-highway use. Allocations to 
non-highway purposes amounted to 

169.344.000 dollars, an increase of 

22.202.000 dollars over the previous 


Death From Old Age 
Rare Among Even 
Wild Animals 


F ew wild animals die of old age, in spite 
of tlieir freedom from the iUs of civi- 
lization, Food shortage, accidental injmies, 
diseases, and natural enemies are the prin- 
cipal causes of death in the wild, says the 
United States Biological Survey. 

Pneumonia, or inflammation of the lungs, 
is one of the common causes of death in 
the wild, as well as in civilization. Starva- 
tion is one of the most important contribut- 
ing causes. 

A number of wildlife diseases also attack 
human beings with serious and sometimes 
fatal consequences, and investigators must 
always be on guard in examining sick or 
dead animals. Rubber ^oves and antiseptics 

.-'i J .1.. : I 


by ticks and fleas from the animal. Rabies, 
anthrax, bubonic plague, glanders, tula- 
remia, and undulant fever are among the 
wildlife diseases that man must guard him- 
self against. 

Abandoned Coal Mines 
Are Sealed 

T he sealing of abandoned coal mines in 
the hills and mountains that form the 
watershed of the Ohio River and its tribu- 
taries is cutting the estimated annual 10,- 
000,000-dollar loss which they create. 

How an abandoned mine that no one uses 
can create this loss is, at first sight, obscure, 
but the answer is the 3,000,000 tons of cor- 
rosive sulfuric acid which these mines pour 
into the Ohio River each year. 

Abandoned coal mines, pointed out Prof. 
W. W. Hodge of West Virginia University, 
may have much rock containing sulfur. 
When ground water seeps into the mine and 
oxygen from the air is present, the sulfur, 
hydrogen, and oxygen combine to form sul- 
furic acid. This acid is carried away by the 
natural mine drainage until it eventually 
reaches the rivers. The increased acidity 
attacks metal surfaces of boats, bridges, 
and other things and creates the estimated 
damage. 

Sealing some 47,000 mine openings in 13,- 
500 mines has done much to divert surface 
water, decrease the oxygen content of these 
mines, and reduce the formation of the cor- 
rosive acid. Federal funds have made pos- 
sible this project, which has already im- 
proved streams in the Ohio Valley. 

— Science Service. 
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Japan to Synthesize 
Camphor? 

J APAN’S monopoly of camphor and the 
price control which it exercises has en- 
couraged the United States and Germany 
to synthesize camphor for themselves. Now 
word comes from Japan of the formation 
of a company to synthesize camphor in 
Manchuria by the processes used in Ger- 
many. The manufacture of synthetic cam- 
phor is prohibited in Japan itself as a 
protection to the industry in Formosa.— 
D. H. K. 

Africa Once Covered 
¥ith Forests 

AFRICA was once a vast forest-covered 
continent and the present great deserts 
of Sahara and Kalahari are the result of a 
“drying up” of that part of the world. This 
is the conclusion of Dr. Herbert Friedmann, 
Smithsonian Institution curator of birds, 
after an exhaustive study of bird specimens 
from Etliiopia and Kenya Colony. 

There was a vast and rapid exodus of 
bird Rfe from the steppes of Asia to the 
then newly created African grass lands, Dr. 
Friedmann explained. Present day Rfe of 
the east African plains is very similar to 
that which flourished in central and south 
central Asia during the Pliocene geological 
era before the great Ice Ages. 

The ostrich and other birds, such as the 
vultures, marabou stork, larks, cranes, and 
so on, were originaUy Asiatic and came into 
Africa when the great forests disappeared. 
The present dense jungles of Africa are 
survivals of the primeval wilderness.— 
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(Bulhtins listed as being obtainable through Scientidc American can be supplied only by mail) 


Round the World for Birth Control, 
with Maigaret Sanger and Edith How- 
Martyn, is an account of the visit of these 
two noted leaders to Europe and especially 
tlie Far East, in the interests of birth con- 
trol organization. B’rth Control Clinical Re- 
search Bureau, 17 West 16th St., New 1 ork, 
A. Y. — 2,5 cents. 


Cast Camshafts and Crankshafts Pos- 
sess Many Advantages, by Fred J. 
Walls, is reprinted from The Foundry. This 
8-page pamphlet puts forth the advantages 
of casting these particular machine parts, 
and presents the case particularly in view 
of the old conception of cast iron as an un- 
reliable and brittle metal. Illustrated with 


to go to borrow money, how such loans are 
secured, and particularly warns against do- 
ing business with illegal lenders. The text 
is straightforward and business-like and 
does not beat about the bush. National Bet- 
ter Business Bureau, Inc., Chrysler Build- 
ing, New York City. — Gratis, 


Handy Circuit-Bre.aker Data is an 8-page 
illustrated folder which deals particu- 
larly with the electrical circuit protection 
afforded by a new fully-magnetic, non- 
tliermal circuit breaker, available in in- 
stantaneous-trip and time-delay actions. 
Write for Bulletin 1137C, Scientific Amer- 
ican, 24 West 40th Street, New York City.—- 
3-cent stamp. 


INVENTION 

QUESTIONS 

ANSWERED! 

TIME and MONEY 
Know the Rules Governing 
PATENTABLE Invention 

INVENTORS, ENGINEERS, EXECUTIVES, 
LAWYERS FIND THIS A BOOK OF DAILY 
PRACTICAL VALUE 

VITALLY INTERESTING and 
authoritative for all who deal with in- 
venlion— this readable book and ready 
reference manual gives you the essen- 
tial principles of Patentable Invention 
—from 700 actual cases in the Courts! 
The established RULES used in de- 
termining the question of Invention— 
are clearly, concisely, accurately stated, 
Two outstanding sections in particular 
— That is Invention and What is not 
Invention make the work invaluable. 

347 pages are packed with specific in- 
formation on actual eases. Illuminating 
chapters on the Background of Invention, 
General Characteristics of Invention, the 
British Rule. This splendid presentation of 
the legal side of invention is highly recom- 
mended to the layman. It can help you 
to cooperate with your attorney tu greater 
advantage. 

5 DAYS' FREE APPROVAL 

Decide this book’s value for yourself. 
Examine it free. No obligation to buy un- 
less you want to keep it. 


PrtuHct-HolJ, tae. 

70 FMIh Ave.. New York, N. Y. 

Plewe saui m ToiiJaiin’s ISVEXTIOJi AKD 
TEE MW for free esaminatJtm. I agree to le- 
tra book witbta Si vlays after receist, or md 
ri!«S or Qtaaej' artier for 

KftM 

L, 



drawings and photographs, and accom- 
panied by comprehensive tables. Write for 
Bulletin 1137A, Scientific American, 24 
West 40th Street, New York City.—3-cent 
stamp. 


The Airship, the world’s only airship jour- 
nal, is published quarterly in London, 
and is now available for subscription in for- 
eign countries. The Airship, Wm. Daimn 
&. Sons, Ltd., Cannon House, Pilgrim Street, 
London, E. C. 4, England.— Subscription 
price $1.50 per year. 


Lafayette R-adios and Sound Systems is 
a thoroughly illustrated catalog of 176 
pages, with a complete index, which lists 
all types of radio receivers fiom the small- 
est to the largest, parts for replacement and 
repair, vacuum tubes, sound system equip- 
ment, and many types of electrical sup- 
plies. Write for Bulletin 1137B, Scientific 
American, 24 W est 4Dth Street, New York 
City. — 3-cent stamp. 


Methods of M.akinc Three-Color Sep.a- 
ration Negatives is a small booklet that 
wiU be invaluable to the serious-minded 
amateur photographer and to the profes- 
sional. Defender Photo Supply Company, 
Inc., Rochester, .New York.— 10 cents post- 
paid. Free to photographers on business 
letterhead request. 


Dr.aiicker Photo Flash Calculator is a 
small pocket-sized “slide-rule” with 
which the amateur photographer can deter- 
mine the type and number of Photoflash 
lamps to be used for a certain job and the 
diaphragm openings for synchronized or 
manual operation of the flash. The device is 
ruggedly made of celluloid and cardboard. 
Munder Electrical Company, Springfield, 
Massachusetts. — 50 rents. 


Location of Ford Model V-8 Power 
Plant Troubles Made Easy, arranged 
by Victor Vf, Page, M.S.A.E., is a folded 
chart 22 by 34 inches which illustrates the 
vital parts of the V-8 motors. It lists the 
various troubles that may be encountered 
and gives hints as to how to rectify them. 
The Norman W. Henley Publishing Co., 
2 West 45th Stieet, Netv York City.— 35 
cents. 


Industrial Handbook to Great Britain 
has been compiled to give preliminary 
information to manufacturers who are con- 
sidering the establishment of factories in 
Great Britain. It tells briefly of facilities 
available— finance, transportation, insur- 
ance, labor conditions and regulations, tar- 
iffs, taxation, and so on. The Travel & 
Industrial Development Association of Great 
Britain & Ireland, 620 Fifth Avenue, Netv 
York City. — Gratis, 


Pipe Repair Handbook. Engineers, super- 
intendents, and maintenance men re- 
sponsible for pipe line maintenance will be 
interested in this booklet. It discusses all 
the various kinds of leaks in pipe lines — 
holes, splits, pitted or corroded sections; 
joints of various kinds, such as threaded 
joints, bell and spigot joints, welded joints, 
collars, and so on; and discloses how repairs 
may be made without service intenuption. 
The Handbook is furnished without cost to 
men rraponsible for pipe maintenance. M. B. 
Skinner Company, South Bend, Indiana. 


Borrowing Moniy is a 22-page pamphlet 
that win be of particular Yalue to the in- 
dividual and the smal business man. It lays 
pafticidar stress, on fet . it is, no 

d%»e to bonw maiey althou^it jjsnu- ■ 

■wise 4%,^ ,«<»■ , is 

■to- 


SCIENCE TURNS 
TO SHAVING 

{Continued from page 264) 

the waterproof oil that is secreted by the 
sebaceous glands. The presence of this oil 
delays the penetration of the water into the 
hair, and for quickest results it must be 
removed. It varies in composition with 
dietary changes, When one’s normal lather- 
ing process is deficient, this variation may 
account in part for the obsenation that 
shaving is easier on some days than on 
others. Soap suds or lather (containing over 
98 percent water) is, of, course, the most 
, uiidyersally used detergent, but in the special 
, ' ca^e ,'Rttee s^hgceous oils thei active' con- 
''.'pf.hruhhlesg' sfhkvihg (^eanis are 


NOVEMBER • 19:!7 


SCIENTIFIC AMERICAN 


315 


LEGAL HIGH-LIGHTS 


Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., LLB,, Sc.D. 

New York Bar 
Editor, Scientific American 


Without License 

I N a recent suit between two prominent 
radio manniacturers for infringement of 
patents on a radio circuit, the defendant 
contended, among otlier things, that he ob- 
tained a license to manufacture and sell the 
patented circuit by purchasing radio tubes 
for the circuit from a licensee of the plain- 
tiff. The Court found that the defendant was 
manufacturing radio sets embodying the 
patented circuit. Defendant purchased in 
the open market radio tubes which were 
manufactured by a licensee of the plaintiff. 
The radio tubes were primarily designed 
and suited for use in the patented circuit 
and the defendant claimed that the pur- 
chase of licensed radio tubes of this char- 
acter carried with it a license to manufacture 
the patented circuit. The Court rejected this 
contention, liowever, because it found that 
the tubes weie suited for other uses, and 
that, furthermore, tliey were accompanied 
by a notice restricting the use of the tubes 
to replacements in apparatus licensed un- 
der the patents in suit. 

Another interesting defense was involved 
in the suit. It appeared that each of the 
patents was drawn to a combination which 
included the radio tubes in the circuit. The 
defendant placed tubes in the sockets of the 
infringing sets, for the purpose of testing 
the sets. Prior to selling the radio sets, the 
tubes were removed from the sockets and 
they were packed separately in the receiver 
cabinets of the sets at the time of sale. It 
was contended hy the defendant that since 
the patents included the tubes in the com- 
bination, the sale of the sets without the 
tubes in the sockets did not constitute in- 
fringement. The Court disagreed with the 
defendant, however, and held that there was 
infringement, stating: 

“Where the elements of an infringement 
are thus sold in substantially unified and 
combined form, infringement may not he 
avoided by a separation or division of parts 
which leaves to the purchaser a simple task 
of integration.” 

Interstate Price Fixing 

T he Miller-Tydings Act which was 
passed during the last session of Con- 
gress permits the fixing of resale prices, by 
contract, in interstate transactions where the 
commodity bears the trade mark, brand, or 
name of the producer or distributor of the 
commodity, and where the resale is to take 
place in a state permitting such contracts. 
Most of the states of the Union have enacted 
so-called fair trade statutes, validating con- 
tracts prescribing the resale prices of trade- 
merchandise. On this page in the 
Fehtndix , of Scientific Amer- 


we pointed out that while the state fair trade 
statutes permitted resale price maintenance 
on trademarked goods in intra-state trans- 
actions, the Sherman Anti-Trust Law still 
prevented price maintenance in interstate 
transactions. 

The purpose of the Miller-Tydings Act 
was to remove this conflict between state 
and federal law and to permit contracts in 
interstate sales for maintaining the resale 
prices on trademarked commodities in states 
having fair trade statutes. This is a further 
example of the growing importance of trade 
marks, which we have refened to from time 
to time on this page. 


Radioactivity 

C AN a hotel receive copjTighted music 
from a licensed radio broadcasting 
station on a master receiving set and then 
transmit it to loudspeakers in the various 
bedrooms of the liotel without license from 
the copyright owner? Under a recent de- 
cision of a Federal District Court, the hotel 
would he guilty of copyright infringement. 

In this decision the Court found that a 
large New York hotel was equipped with 
two master receiving sets which were con- 
nected by wires to loudspeakers in each of 
the bedrooms of the hotel. The master re- 
ceiving sets were tuned to different stations 
and eacli loudspeaker was equipped with 
a sivitch whereby the guests could select the 
program being received on either of the two 
master receiving sets. One of the master re- 
ceiving sets of the hotel was tuned to a sta- 
tion which was broadcasting a song copy- 
righted by the plaintiff in the suit. The 
broadcasting company was licensed by the 
plaintiff to broadcast the song, but was 
specifically forbidden under the license to 
grant licenses to anyone else. The copy- 
righted song was duly received on one of 
the master receiving sets of the hotel, and 
a guest by turning the switch on the loud- 
speaker in his room to the proper position 
would receive the copyrighted song. The 
plaintiff contended that the action of the 
hotel in receiving the copyrighted song on 
the master receiving set and making it avail- 
able to the guests through the medium of 
loudspeakers in the several bedrooms 
amounted to copyright infringement. 

The United States Copyright Act pro- 
vides among other things that the proprietor 
of a copyright shall have the exclusive right 
“to perform the copyrighted work publicly 
for profit **»**♦” ‘The owmer of the hotel 
contended that they did not publicly per- 
form the copyrighted song for profit and ac- 
cordingly they were not guilty of copyright 
infringement. The Court disagreed with this 
contention, and found the hotel owners 
guilty of capyright infringement, stating: 


“The guest personnel of a hotel •’ ’• 

although it shifts constantly, always con- 
stitutes a small cross section of the public. 
Clearly broadcasting within the hotel walls 
to the cross section of the public’’’'' ’'■'^must 
be as much a public performance as would 
be broadcasting in theaters.” 

On the question of profit for the perfor- 
mance, the Court stated: 

“That inter-mural broadcasting by the ho- 
tel is not only a public performance, but also 
a performance for profit is obvious because 
it is one of the considerations given to the 
guests of the hotel for the rental of its 
rooms.” 


Grade Mark 

A GRADE mark, as distinguished from 
a trade mark, cannot be registered in 
the United States Patent Office. In an inter- 
ference proceeding recently decided by the 
United States Court of Customs and Patent 
Appeals two applicants were seeking to reg- 
ister the trade mark “Buckeye” for gloves. 
The Court found that the prior user of the 
word “Buckeye” on gloves was not entitled 
to register the name because he had used 
the word as a grade mark rather than a 
trade mark. The trade mark of the prior 
user was “Co-Shoc” and this was rather 
prominently displayed on the glove. In addi- 
tion to the trade mark, the word “Buckeye” 
appeared on one type of glove and on other 
types of gloves different words were asso- 
ciated with the trade mark. The Court held 
that this use of the word “Buckeye” indi- 
cated a type or grade of glove and was not 
a trade mark entitled to registration under 
tlie Federal Trademark Statute. 

It is interesting to note that the Court 
also refused to permit the later user of the 
word “Buckeye” to register the word as a 
trade mark, on the grounds that the later 
user was not entitled to exclusively appro- 
priate the mark in \iew of the prior use 
of the word as a grade mark. In this con- 
nection the Court stated : 

“It is our view that, under the facts de- 
veloped here, neither party has shown itself 
entitled to claim ownership and, therefore, 
exclusive use of the mark. Appellant did not 
own the mark at the time of filing its ap- 
plication because it had not used it as a 
technical trade mark. This it did not attempt 
to do prior to the date claimed by appellee. 
On the other hand, appellee, at the time it 
claims to have adopted the mark, had no 
right to appropriate it to its exclusive use 
because of appellant’s prior use of it to 
indicate a grade, or model, of its merchan- 
dise.” 

Artless 

I N a recent suit between two prominent 
paper cup manufacturers, it was decided 
by the court that a paper drinking cup 
cannot be classified with the fine arts. The 
plaintiff had obtained a copyright on a 
pictorial illustration which it used in as- 
sociation with its drinking cups, and charged 
that the defendant used an illustration 
which infringed its copyright. The plaintiff’s 
copyright was registered under a Section of 
the Copyright Law providing for registration 
of copyrights for pictorial illustrations con- 
nected witli the fine arts. The court held 
the copyright registration invalid for the 
reason that a paper drinking cup was a 
commercial article and accordingly the il- 
lustration was not for use in connection 
with the fine arts. 


316 


SCIENTIFIC AMERICAN 


NOVEMBER • 1937 



Stroll out after breakfast — on 
the sports deck of the MON- 
ARCH or QUEEN . . , this is 
what you see! And one look 
at the broad, uncrowded plajiiig 
space will lure you, too, into an 
early morning game — to keep 
in form for your sports life in 
Bermuda. It’s all part of the 
Furness “Pleasure Plan,” just 
as your swim in the sumptuous 
pool — your afternoon at “the 
races” — ^your room Kith, private 
bath— all part of this Furness 
design for living as gay Bermu- 
da lives. 

ASK YOUR TRAVEL AGERT or 
Furness Bermuda Line, 34 White- 
hall Sl, Phone BOwUng Green 
9-7800 or 634 Fifth Ave^Nem York. 

LEADS THE WAY TO BERMUDA 


SCIENCE TURNS 
TO SHAVING 

{Continued from page 314) 

also effective (most of them contain 65 to 
75 percent water). These creams are often 
slightly acid in character, and there is a 
probability that razor-blade service is short- 
ened thereby. The mixing of a little soap 
lather with such preparations definitely 
overcomes any possible objection on the 
grounds of acidity. 

Even when vigorous rubbing and hot 
water are used for lathering, 85 percent 
progress toward complete softening of the 
hair is not attained in less than two min- 
utes. In the case of men having grey or 
white hairs in their beards, this minimum 
time may be extended to five minutes, be- 
cause while hair is more resistant to soft- 
ening than naturally colored hair. The value 
of a shaving brush lies in its capacity to 
carry a bulk of hot water that does not cool 
off quickly, rather than its ability to work 
up unnecessarily deep lathers. The value of 
shaving soaps lies to some extent in their 
appeal to the habit of shaving with deep 
lathers, but more particularly their freedom 
from excess alkah and in the slow-drying 
quality of their lathers. Shaving soaps are 
probably the purest soaps made for any 
purpose. It is definitely good practice to 
wash and rinse the face at least once, pre- 
ferably twice, with hot water and good toilet 
soap before applying the lather or a brush- 
less cream. The idea is partly to consume 
time toward the two-minute softening per- 
iod, and partly to remove gritty accumula- 
tions from the face. 

These gritty materials are often harder 
than razor steel. It is asking too much of 
the razor maker to expect blades that will 
resist tlie ruinous effects of hard grit. These 
washing operations are frequently omitted 
by many men, and what a lot of “soft 
blades” they do find! 

Then one s favorite shaving preparation 
may he applied, still using hot water. If 
his preference is based on a taste for the 
perfume in it, that is quite alFright. Shav- 
ing may be begun at the end of two to five 
minutes, depending on the diameter and 
spacing of liis hair shafts. 

T here is no known short-cut to this 
process. Inhere one’s skin is unusually 
tender, cold water may be used for the final 
lathering, but in this case the lathering 
time should be extended to five minutes. 

Adequate and effective softening of the 
hair mitigates both the pulling sensation and 
skin removal. The skin excisions are more 
conspicuous in the case of men having 
coarse, densely distributed hairs than in 
others, and in every man in those areas at 
the front collar line where the hair grows 
out nearly flat with the skin. Individuals 
differ by more than 4 to 1 in the amount 
of skin and hair removed by each daily 
shave; they differ by over 8 to 1 in their 
capacity to dull razor edges during shaving. 
One of the features of this variation that 
does not amuse razor makers is the failure 
of men at the two extremes of this range 
to understand each other’s shaving problems 
or to discount proporly the other men’s 
shaving experiences. Nearly every man 
thinks he has about thetoug^ beard and 


When shaving is carried out with a prop- 
erly softened beard, and by use of a razor 
having a sufficiently small tangent angle, 
skin irritation is at a minimum and there 
is little need for after-shaving lotions. There 
are exceptions, of course, in the case of men 
with unusually coarse, dense beards, par- 
ticularly when they attempt a very close 
shave. A shaving lotion does no harm in 
any case. It should have astringent as well 
as antiseptic properties. A 50 percent to 
70 percent solution of ethyl alcohol is a 
good example of an agent having such 
properties. Many commercial lotions consist 
principally of this reagent; “rubbing al- 
cohol” is a cheaper but less appealing form. 
The soap should be completely rinsed from 
the face before using any alcoholic lotion. 

Soap makeis are progressing in making 
available soaps and creams that are non- 
irritating to the skin. One after another, 
constituents of soaps to which skins may 
be sensitive or allergic are being eliminated. 
The present soaps are among the best anti- 
septic materials for the skin; yet soap 
technologists may some day produce soaps 
that aie strong disinfectants for every 
pathogenic organism. Progress has also been 
remarkable in providing soaps that do not 
dry out on the face — an important item 
in dry climates. Sliaviug-soap makeis fail 
to warn the user, however, that liis success 
in working up a ciearay lather on the face 
does not indicate complete softening of the 
beard. TJie presence of a thick latiier in 
no way eliminates the necessity for using 
time for beard softening; it indicates that 
hair softening has only just begun, not that 
softening is complete. 

I f is also true that the safety razor and 
its replaceable blade represent a definite 
advance in personal hygiene, which will be 
unquestioned as soon as users learn how to 
treat their faces properly. The current stage 
of progress in the razor field itself seems 
to be one where most manufacturers are 
taking the best of the razor steels and trying 
to make them ever sharper and ever more 
uniform. Some of them have had consider- 
able success according to the writer’s mea- 
surements. Their success in making uniform- 
ly sharp, durable blades is demonstrably 
greater than that of the user in softening 
his beard. Science is called upon freely, not 
only in devising control and inspection in- 
struments for razor factories, but in the 
collateral fields of metallurgy and abrasive 
sharpening materials. In the latter field 
alone the progress has been such as to 
make quantity production of blades better 
and cheaper. Here and there a razor manu- 
facturer is using scientific methods to 
study the newer alloy steels, with results 
that promise a more durable product than 
was ever available to the barbers of old. 
Suggestions are occasionally made to use 
as razor materials some of the newer com- 
pounds that are harder than steel, such as 
tungsten carbide, other carbides, nitrided 
steel, and even ^ass. To produce a sharp, 
nick-free edge on such materials is a prob- 
lem of such magnitude that its advantages 
imght never compensate from an economic 
viewpoint for the expense involved. Further- 
more, the necessity for correct facial treat- 
ment, like poverty, will always be with us. 
It is a safe prediction nevertheless that 
progress will he made in definite ways by 
razor makers now in the field who are 
energetically studying their subject jn broad 


Books SELECTED BY THE EDITORS 


THE WORLD AND MAN AS 
SCIENCE SEES THEM 

Edited by F. R. Moulton, Ph.D,, Sc.D. 

A POPULAR and most readable, 
large, 535-page symposium on the 
physiological and biological sciences, 
edited by a noted astronomer and con- 
tributed to by Moulton (astronomy), 
Chamberlin (geology), Lemon (parti- 
cles and waves), Schlesinger (chem- 
istry), Newman (nature and origin of 
life), Coulter (plants), Allee (evolu- 
jion), Romer (vertebrates), Carlson 
(physiology), Taliaferro (miciobes), 
Cole (man). Each chapter covers its 
field in a broad survey. This is likely 
to prove to be one of the year’s best 
scientific books. It is more informative 


they will start immediately after read- 
ing this book. It is mightily intriguing 
even to a layman editor who seldom 
gets the chance to fire an arm of any 
kind. Practically everything the rifle and 
pistol shooter will want to know is in- 
cluded. Many illustrations. — $7.25 post- 
paid. — F. D. M. 

MAKING AMATEUR PHOTOG- 
RAPHY PAY 

By A. J. Ezickson 

I F you would make money with your 
camera there are certain fundamen- 
tals that you must learn about the pro- 
fession of free-lance photography. And 
there is no better source of information 


essential details necessary for the under- 
standing of the phenomena discussed in 
the remaining chapters, which deal with 
Electrokinetics; Surface Tension, Sur- 
face Energy, Interfacial Tension, and 
Molecular Orientation; Adsorption, 
and The Water Relationships of the 
Biocolloids. In the concluding chapter, 
the author discusses critically a field of 
research which is very active at the pres- 
ent time, one which he has done much 
to develop and which he believes of first 
importance for the study of living proc- 
esses. The book is illustrated with 35 
te.xt figures and 38 series of tabular data, 
which are critically discussed in the 
text.” — $2.65 postpaid. 

OUR COAST GUARD 


than the majority of the surveys of the 
worlds of matter and life that are so 
frequently published. — $3.20 postpaid. 

~A. G, I. 

HANDBOOK OF CHEMISTRY 
Edited by Norbert Adolph Lange, Ph.D. 

E very worker in chemistry must as 
a first necessity have close at hand 
for ready reference a compendium of 
information in convenient form. In the 
selection of such a vade mecum for his 
personal use, the individual is guided 
'by his own views as to the breadth of 
information contained in the volume, 
the degree of accuracy of the compila- 
tion, and the ease with which desired 
facts can be found. Lange’s Handbook 
meets these criteria to a very satisfac- 
, tory degree. The range of facts covered 
is extremely broad, the present second 
edition has benefited from the correc- 
tion of inescapable errors in the fii'st 
edition, and the arrangement of tables 
copiously cross-indexed is logical and 
convenient. A very useful volume of 
chemical, physical, and mathematical 
data. — $6.25 postpaid.— D. H. K. 

COMPLETE GUIDE TO 
HANDLOADING 

By Philip B. Sharpe 

W HAT ballistics expert, sharpshoot- 
er, or big game hunter would not 
sit into the wee small hours of the morn- 
^ ing poring over this study of rifles and 
ammunition? Whether such gun enthu- 
siasts “load their own” or not, the data 
in this huge volume wiU tell them much 
they did not know about thmr arms and 
i ammunition ;- if they do not already <io 


than a man who has made a living with 
his camera. Such a man is the author 
of this book; he has been through the 
mill and knows what it takes to get a 
picture that will appeal to hard-boiled 
editors of newspapers and magazines, 
as well as others who buy photographs 
for specific purposes. Some interesting 
examples are given of famous news pic- 
tures that have won worldwide recogni- 
tion.— $1.15 postpaid — A. P. P. 


IMATTHEW BOULTON 

By H. W. Dickinson 

A BIOGRAPHY of “the great Bir- 
mingham magnate by whom the 
modern principles of standardization, 
mass-production and factory organiza- 
tion were clnefly founded.” (Crowther). 
Boulton was a partner of Watt.— S-l.TO 
postpaid. — A. G. 1. 

SELECTED TOPICS IN COLLOID 
CHEMISTRY 

By Ross Aiken Grotner 

“CpHE first chapter is a historical ap- 
i predation of the pioneer work of 
Thomas Graham. The succeeding chap- 
ters on What is Colloid Chemistry', 
Some Basic Concepts, and Some Fund- 
amental Properties of Colloid Systems 
are deliberately condensed to the bare 
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By Evan J. David 

O F all adventurous professions, that 
of the Coast Guardsman is probably 
more replete with thrills and danger 
during times of peace than any other 
one of comparable size. This particular 
volume tells the story of the Coast Guard 
not in cut and dried fashion but by the 
telling of many dramatic stories of its 
operations. We agree with the publish- 
er’s description that “Here is an excit- 
ing and inspiring book, with the tang 
of the sea in it and the dramatic qual- 
ity of high adventure on every page.” 
298 pages, illustrated.— $2.15 post- 
paid. — F. D. M. 

ABC OF AGROBIOLOGY 
By 0. IT. Tillcox, Ph.D. 

A TREATISE on plant culture as an 
exact science in the sense that the 
laws of nutrition and quantitative 
growth of plants can be stated and used 
scientifically. The end results can almost 
be guaranteed. Soil fertility and soil 
science form a large part of the subject 
matter. $2.90 postpaid. — A. G. 1. 

CHILDBIRTH YESTERDAY AND 
TODAY 

By A. J. Rongy, M.D. 

A n illustrated story of childbirth 
. among primitive people, in early 
civilizations, in the early age of science, 
in the age of science, in the days of 
ignorant midwives, and today. There is 
a chapter on the history of child care, 
also an amusing chapter on ancient 
ways of making the father help (?) in- 
stead of getting under foot during child- 
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^CTIIITIII^llCliiCTD¥ mortality. Not intended to be 

ut I ill I II wfi 1 If I a practical book, it entertains and pro- 

vides historical background, and plainly 
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Is death the end of the road? 

IMMORTALITY 

By W. G. Langworthy Taylor 

Have you read Dr. J. B. Rhine's 
astounding book on the Duke 
University experiments in men- 
tal telepathy, Extto-Seasoty Pet- 
ceptiont Are you, like all the 
world, watching with curiosity 
the significant discoveries which 
scientists are making every day 
about the human mind? 

Timely and provocative, Immartdity has 
inudr to tell us concerning the theory of 
the aftertvorld as interpreted by modem 
psj'chic research. Written by a former 
professor at the University of Nebraska, 
widely known for his previous books in 
the psychic field, such as Katk Fox, this 
netv book represents a valuable correla- 
tion of all available material within a 
definite scope, in support of the theory 
of the afterworld. 

623 pages. At my bookstore, 050 


the positions of the lighting units. In' 
discussing street and theatrical photog- 
raphy, it tells how to get the best results 
with any particular camera, and how to 
take the greatest advantage of the light- 
ing available. The photographs used to 
illustrate the text are alone worth the 
price of the book. — $1.35 postpaid.— 

A. P. P. 

ORIGINS OF CLERK MAXWELL’S 
ELECTRIC IDEAS 

Edited by Sir Joseph Laimoi 

T HESE letters run from 1854-1879. 

They present a sharp and crisp ac- 
count of the genesis and rapid progress 
of Clerk Maxwell’s ideas as he groped 
towards a structural theory of the elec- 
tric and magnetic field. They form, in'' 
fact, an informal study in the natural 
mentality of a man of proved genius. 
Rather technical and mathematical.— 
$1.15 postpaid. — A, G. 1. 

SENTINEL OF THE COASTS 
By George R. Putnam 

CINCE this is “The Log of a Light- 
O house Engineer” it gets down to 
brass tacks in telling an authentic story 
which has never before been told. That 
story concerns itself with every detail 
about lighthouses from their construc- 
tion and maintenance to the study of the 
men themselves 'who live with them and 
often in them, isolated from their fel- 
lowmen. It is popularly written for lay- 
men, as may be noted by some of the 
chapter headings: The River; The 
Devil’s Thumb; To Greenland with 
Peary ; Stars and Maps and the Floating 
Crust; The Government Set-up; Light- 
houses — Two Thousand Years ; Romance-, 
of the Buoys; Behind the Lights; and 
others in a similar vein. — $3.65 post- 
paid. — F, D. M. 

THE BIOLOGY OF 
HUMAN CONFLICT 

By Trigant Burrow, M.d., Ph.D. 

AN interpretation of the origin of be- 
F\. havior disorders, dealing with or- 
ganismic psychology and morphology, 
and with phylopathology. This book is 
not recommended to readers who lack 
good grounding in the literature of psy- 
chology, as it is wordy and difficult to 
bring into mental focus. — $3.65 po.st- 
paid. — A. G. 1. 

FAMOUS LINERS AND 
THEIR STORIES 

By Alan L. Cary 

P RIMARILY British in conception ^ 
and design, this volume discusses 
also a few vessels flying the flags of other 
nations. It gives some of the history of 
pach and alL.the details-riliMensions, 
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' MlGHn 
ENGINEERING 
FEATS 

I HARRiiT SALT 

Vividly and authentically, this hook 
brings to the reader the stories of ten 
of the greatest engineering feats in 
America. 

Profusely illustrated with photo- 
graphs and line drawings. 

$2.50 

^ THE PENN PUBLISHING COMPANY 

I 918 Pilbert Sf. Philadelphia 

|! ^ 
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CUEHENT X IMPEDANCE 
= POTENTIAl 

An alternating current without har- 
nionic has the complex formula : 

Current X Impedance = Potential 

for example: 

(2.4 -f il.8) X (5-i2) = 
(15.6 -f i 4.21 

An alternating current with har- 
monic has the bifoliate formula: 

Current X Impedance = Potential 

for example: 

(1.8 -f- h 0.6 -|- i 1.7 j 0.1 ) X 
(5 -t- i 4 — j 6) = 

(2.8 -h h 12.8 -f- i 12.1 - j 7.9) 

The two products, complex and bi- 
foliate, are computed by using the 
common multiplication table fol- 
lowing: 


X 

1 

h 

i 

j 

1 

+1 

+h 

+i 

+J 

h 

+h 

+1 

+j 

+i 

i 

-hi 

+i 

-1 

-h 

j 

+j 

+i 

-h 

-1 


ARITHMETIC OF THE 
ALTERNATING 
by Robert A. Philip 
PRICE THREE DOLLARS 

THE MONOGRAPHIC PRESS 

lOff "lyasl^ngtqn, Si, Baiiliaven, Jiass. 


duction discusses the building of liners 
in chionological order to show improve- 
ments of various kinds. A long chapter 
at tlie end gives the history of some 
famous British shipping lines. A picture 
and a silhouette are given for each of 
the 62 liners discussed, with but few 
exceptions. — $2.65 postpaid. — F. D. M. 

AN ELEMENTARY SURVEY 
OF MODERN PHYSICS 

By Gordon F. Hull, Prof, of Physics, 
Dartmouth College 

A STRAIGHT textbook which en- 
deavors to cover the newer physics 
with a minimum of mathematics and in 
clear, direct terms. Typical chapters cov- 
er molecules, electrons, radiation, photo- 
electric effect, atomic spectra, X rays, 
electron tubes, Zeeman and Raman ef- 
fects, radioactivity, transmutation, cos- 
mic rays, waves and particles, uncer- 
tainty principle, and so on. To permit 
mathematical difliculties (none of them 
worse than a little algebra) to be sur- 
mounted, the work of Heisenberg and 
Dirac had to be omitted. This book is 
a successful attempt to let the ordinary | 
student in on some — at least — of the 
‘"deep stuff” without swamping him. The i 
fact is, such a book brings the reader 
closer to the actual realities than the 
numerous popular books, wliich are one 
remove from these same realities, and 
it does it more briefly and concisely. 
Even in a text book the author shows he 
is a human being, with a sense of humor. 
— $3.70 postpaid. — A. G. /. 

THE HANDY MAN’S HANDBOOK 
By C. T. Schaefer 

T his fourth edition of a very popular I 
book is now available at a new low 
price. It is essentially a practical man- 
ual which teRs how to use simple tools, 
how to do odd jobs around the home or 
shop, and also how to renovate and re- 
pair ordinary household equipment and 
furniture. It covers not only carpentry, 
but also plumbing, electric wiring, and 
a miscellany of jobs. 274 pages, well 
illustrated with an appendix of formu- 
las, tables, and general mechanical hints. 
—$1.15 postpaid.— P. P. 

RADIO CITY STAR AND CONSTEL- 
LATION FINDER 

By James S. Andrews, Official Astrono- 
mer — Observation Roofs, Radio City 

N ot a book but a cardboard, printed, | 
rotating device which automatically 
shows the stars as seen at any hour in 
the year. A help in learning the con- 
stellations. Similar devices have long 
been common but were rather expensive, 
possibly in part because the dials were 
coated with luminous radium salts. The 
present device is not radium coated. — 


RAYMOND L. DITMARS 
The Making of 
A Scientist 

Again Dr. Ditmars evidences his 
unusual abilit)- to make natural 
histon’ as fascinating as a good 
novel. .. $2.75 

TOBIAS DANTZIG 

Aspects of Science 

The author of that widely popu- 
lar work, “Number, The Lan- 
guage of Science'’, analyzes man’s 
relation with science in an ab- 
sorbing volume which he terms 
“an essay on faith”. $3.00 

DAYTON C. MILLER 
Sound Waves: Their 
Shape and Speed 

Part I of this book describes the 
mechanical and optical properties 
of the ‘‘phonodeik” which photo- 
graphs sound w’aves; Part II de- 
scribes extended researches made 
at Sandy Hook Proving Ground. 

$2.75 

LORD RUTHERFORD 

The Newer Alchemy 

The Nobel Prize winner gives a 
short account of modem work on 
transmutation of the elements. 

. , . $1.50 

The Maemillaii Co. 

60 Fiith Ave., New York 



FORTUNY'S PUBLISHERS 

45 West 45fh Streeti New York 
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Mr. E. L. Davis, 1841 Mountain Rd., 
Milwaukee, had played only the piano 
before he acquired his Hammond 
Organ. But he writes, ‘‘Soon I was 
playing music very much richer and 
more colorful than I ever had before!" 


'T IFAS by no means an expert pianist,” 
A writes Mr. Davis, “.so 1 was amazed and 
ileliuhted by ike intensely interesting musical 
experience the Hammond Organ brought me. 1 
never grow Uied oj experimenting with its 
varied tone colors. IFIy', even the simplest 
tune can be played a hundred different ways!” 

The dream you’ve always cherished, that 
some day you yourself might play really 
lovely music— j7 can come hue with the new 
Hammond Organ! 

If you have even a little laiowledge of the 
piano keyboard, you can easily pick up the 
Hammond’s simple technique, hbu’ll find 
it’s like conducting a superbly trained 
orchestra . . . countless lovely instrumental 
voices are at your bidding, ready to give 
rich and ever-varied interpretations to your 


, melodies. 


Introduced less than three years 
ago, the Hammond has received an 
ovation from the world of music. It is 
used with several of the greatest sym- 
phonies ... is played in over 1,000 
churches. Yet it is an instrument 
completely practical for your home— 
, smaller, easier to move, and no more 
expensive than a fine piano! 

The leading musical merchant in 
your city is probably a Hammond 
dealer. Go to him as soon as you can, 
and hear your favorite melodies in- 
terpreted by the Hammond! Or for 
full details by mail, write to The 
Hammond Organ, 2943 N. Western 
Ave., Chicago. In Canada, address 
Horthem Electric Co. , Ltd. , Montreal, 



7^4 ytHik 


fhere could be no more lastingly treasured 
gift thon a Hammond Organ 


Science creates the ideal musical instrument 


Helmholtz’ Law of Tone Quality contains the 
simple principle on which the Hammond 
Organ is based 

The characterislw auditory quality of a 
musical tone—flule, violin or any other— 
depends solely upon the number of harmonics 
in the tone, and the strengths of these har- 
monics relative to the fundamental note. 

A number at widely different musical tones 
are descnbed graphically here. Each of these 
tones is the same pilch, since each repeats its 
wave pattern 440 times per second. But the 
number and strength of the harmonics, or over- 
tones and subtoaes, mixed in each is very differ- 


ent— which is why the tones sound so different. 

In the Hamraond Organ, which creates all its 
lovely tones by eteclikal impulses instead of by 
air pressure, Helmholtz' basic pnnciple of tone 
construction is applied practically. Through 
simple controls, the organist can mis his funda- 
mentals and harmonics as an artist blends 
colors He can duplicate the musical tone of 
almost any known instrument— or he c.in create 
an almost infinite number of mcc tone colors, 
never before heard by the human ear' 

Thus in the Hammond Organ science has 
created the ideal musical instrument -one tlat 
contains, potentially, the entire cosmos of 
audible music. 
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(Condensed From Issues of December, 1887 ) 


CANAL— "Tlie proposal made by M. De Lesseps in his letter to 
Premier Rouvier will not fail to interest those who have followed 
the progress of his scheme for an interocean canal at Panama. 
After an expenditure of nearly three times the sum originally 
estimated hy him as sufficient to build a surface level canal, he now 
asks the French government to authorize him to raise §113,000,000 
additional by a public lottery, to enable him to construct a biting 
lock canal. It would seem from this that unless the French people 
subscribe a sum which, with what has been expended, will raise 
the cost of the canal to the extraordinary total of nearly $500,- 
000.000, the project of a canal at Panama must be abandoned.” 

FOR CELLAR FIRES— ‘"The Paulin cellar-fire apparatus (used 
hy the Paris fire department I consists of a suit bke that used by 
divers, which allows a fireman to enter a cellar in which the air 
has been rendered irrespirable hy a 
conflagration. . . . The fireproof suit v S 
consists of a leather blouse, fastened ^ Al vvL ^ 
at the waist and wrists with ligatures. ^ 

and provided with a hood and iron 
mask. The air necessary for respira- „• 

tion is introduced through an aperture 

in the back of tlie suit, by means of a rubber tube of great length. 
The blouse is very roomy, and allows great liberty of motion.” 

FROGS— “‘.Almost ail the frogs used for experiments in vivisection in 
the European universities are supplied by an old fisherman of 
Kopenich, who, for forty-five years past, has devoted himself to thi'j 
pursuit, Sumelimes he has succeeded in catching as many as a 
thousand in one night.” [Sic.) 

S.LLT— ‘Tn the Colorado desert, near Idaho, there is a large bed 
of rock sail, and the Southern Pacific Railroad, in laying the track 
to the salt bed, has been obliged to grade the road for 1,200 feet 
with blocks of these crystals. This is tlie only instance where a road- 
lied is laid and ballasted on salt.” 

MTRO-GLYCERINE SHELLS— '.\t Sandy Hook, recently. Serge 
D. SiBoIianinoff made experiments in firing nitro-glycerine from a 
i(i0 pound Parrot rifled gun, using eighteen pounds of service powder 
fur a shot. The shells used were of about ninety-two pounds weight, 
and were charged with five pounds of nitro-glycerine each, and 

provided with the inventor's igniter Only three shots were made, 

farther experiments being prevented by darkness. . . . With these 
three shots Mr. Sraolianinoff has to his credit 327 shots, all of which 
are said to have been successful” 

PO^ER — ^“'Four-fifths of the engines now working in the world 
have been canstnieted during the last 25 years. ... The steam en- 
gines of the world represent approximately the work of 1,000,000.000 
men, or more than double 
the working population of — — — - 

the earth, whose total pop- AND NOW FO 

ulatios amounts to 1,455,- (^hat can be done about th. 
923, WW inhabitants.” American wildUfai? T« N 


about election time, but its employment in such prosaic service as 
doing useful commercial printing is, we believe, quite exceptional." 

WELL— “The deepest well drilled in the United States is that of 
George Westinghouse, at Homewood, near the city of Pittsburgh, 
which had reached a depth of 4,618 feet, when the tools were lost 
and drillmg ceased.” 

INTROVERT— “In any line of business, the man who uses reason- 
able economy and has the ability to give fair management and the 
perseverance to hold on will, in a great majority of cases, make 
a success ; while, on the other hand, the one who rushes into what- 
ever he has undertaken with a spasmodic endeavor to win all at 
once, as a general rule wastes his energies and often fails foi 
sheer want of perseverance.” 

CATAMARAN— “A steam catamaran, intended for whale and 
walrus hunting in the Arctic regions, is being built at Montreal, 
Canada. It has two steel cigar-shaped hulls, each sixty-five feet 
long, and built in two compartments, one for water ballast, and the 
other to carry petroleum for fuel. The catamaran is constructed so 
that it may be taken apart fur tiaiisportation on the deck of a 
whaler.” 

TESTING— “The great testing machine at the United States Arsenal 
at Watertown, Mass., in the environs of Boston, is properly con- 
sidered one of the engineering triumphs 
of its day. A machine which will break 
by tension a five inch bar requiring 350 
tuns stress, and immediately after the 
strain and shock of recoil due to this per- 
formance will break a horse hair, and 
indicate perfectly the required ruptur- 
ing tension of one pound, must be 
mechanically perfect. . . . The machine 
works by hydraulic pressure for heavy 
strains, while for light ones, and especial- 
ly for such as require a very large range 
for stretching or contracting, screw power can be effectively applied. 
. . . Elaborate sets of calipers and all necessary accessories are sup- 
plied for testing elongation under stress, and other factors and data.” 

PHONOGRAPH— “A very interesting and popular use of the phon- 
ograph will he the distribution of the songs of great singers, ser- 
mons, and speeches, the words of great men and women, music 
of many parts, the voices of animals, etc., so that the owner of a 
phonograph may enjoy these things with little expense." 

KEELY— “Mr. Keely, the man whose motor was to revolutionize 
the machinery of the world, is hardly off with the old force before 
he is on with the new. At a 




WIND— "“Mr. Max Nicolaus, 
editor of ihtAmkncke, Sauk 
Center, Minn., has two job 
press® run by a windmill. 
. . . Wind is an important 
agent in the running of pa- 


AND NOW FOR THE FUTURE 
(|What can be done about the rare and vanishing species of 
American wildlife? By Ira N. Gabrielson, Chief, Bureau of 
Biolo^cal Survey, 

CAbrasives make precision products, by Pbilip H. Smith. 

CBirth of a plastic— told in photographs. 

fijOeaa ait to «d many mdusteiB, by John F. McMahon. 




meeting of the stockholders 
of his company in Philadel- 
phia, Mr. Keely explained 
that, while experimenting 
with his etheric or vapor 
force, he has run against an- 
other form of energy, the 
properties of which are so 
captivating as to cast into 
shade those of his fijrst en- 
;ehigitt^S-”.lT^he Keely inotot 
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AUTOMATIC LANDING 
FOR AIRPLANES 


AN automatic landing system for airplanes, wherein the plane, without 
II. human contact with its instruments, literally finds its own way to the 
landing field and makes a safe landing, has been designed and reduced 
to practice by a group of engineers co-operating with the Army Air Corps. 
Making use of radio guiding stations that control the heading and altitude 
of the plane through a Gyro-pilot and the speed of the engine through a 
small throttle engine, the system has been put through a rigorous series 
of tests, many of which were conducted under moderately rough air con- 
ditions. The operation (see illustration) is briefly as follows; The pilot 
brings the plane within range of the landing field’s radio facilities and 
to a certain altitude as indicated by a sensitive altimeter. He then closes 
the master landing switch and automatic control is established. Responsive 
to the successive frequencies of the guiding stations, the various units take 
over jheir'PVftt particular, functions and bring the plane to a landing at 
; ' an angle tfiat depeadh Uphu the resfeance of the wind. The drawing gives 
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One of the sleeper Mainliners used in the overnight coast-to-coast service 




RANSPORTATION 


1927 


1937 


The Future 


Transcontinental Fljing Time Cut by More Than 
50 Percent . . . Research and Experience Have Yastly 
Increased Safety and Comfort . . . Things to Come 

By BOB JOHNSON 


A lthough the beginning of sched- 
uled flying in the United States 
can be traced back to pre-War 
days, when optimistic airplane operators 
launched the nation’s first airlines on a 
small scale, and although the main- 
tenance of regular air schedules invaded 
the coast-to-coast field as early as 1920, 
when the Post Office Department com- 
pleted its pioneer mail route across the 
country, the inauguration of regular air 
travel between the Atlantic and Pacific 
came in September, 1927. It was then 
that commercial companies took over the 
operation of scheduled airmail and sim- 
ultaneously provided facilities for pass- 
enger service across the New York- 
Chicago-California airway. 

At the beginning of air transporta- 
tion's first decade, pioneer air travelers 
rode across the continent in single- 
engined mail-passenger planes which re- 
quired 33 hours to complete the 2700- 
mile journey. Today the same route is 
flown with giant twin-engined airliners 
in 15 hours. Thousands of persons now 
make the cross-continent flight in a 
rniitme manner during a single, month. 


as against the adventurous baker's dozen 
who essayed that trip ten years ago. 

As air transportation enters upon its 
second decade, one has only to contrast 
today’s operations to the pioneering ser- 
vice of 1927 to foresee the progress 
which airlines may reasonably be ex- 
pected to achieve during the coming ten 
years. 

In reviewing air transportation in this 
country it is evident that technical de- 
velopment must receive a major share 
of the credit for the growth in air travel 
which has resulted in the carrying of a 
million and a quarter passengers on 
regular airline schedules during 1937. 
In 1927 flying was stiU in its “helmet 
and goggle” days, and the operation of 
an airline depended principally upon the 


pilot and his airplane, with the emphasi^ 
upon the pilot. The immediate problems 
which confronted the airline operatftr 
included lack of communication between 
planes and the ground, absence of or- 
ganized weather observing and report- 
ing systems, lack of adequate instru- 
ments for accurate air navigation, lim- 
itations of airplanes in cruising range, 
and limitations of aircraft powerpilaiits 
in maintaining sustained operation and 
in functioning efficiently at high cruis- 
ing altitudes free from weather disturb- 
ances. 

In ten short years technical research 
and development has contributed satis- 
factory answers to all these problems. 

By developing two-way voice radio 
communication between planes and tlie 
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ground and by evolving the 
directive radio-range system of 
marking airways, radio en- 
gineers of airlines and manu- 
facturers made two of the 
greatest contributions to the 
dependable operation of air- 
liners. 

The combined forces of the 
Department of Agriculture, De- 
partment of Commerce, and 
the airlines themselves estab- 
lished a systematic organiza- 
tion for observing, reporting, 
and analysing weather that 
not only has placed the hand- 
ling of airway weather condi- 
tions on a scientific basis, but 
likewise has made important 
contributions to the knowledge 
of weather in general. 

In addition to the aid to air- 
navigation of the radio mark- 
ing of airways, instruments 
have been developed to the 
point where the “art” of Hy- 
ing has been changed to the 
“science” of flying. 

T he airplane of 1927 was 
required to make 14 stops 
during a trip from coast to 
coast, while today’s transports 
are required to make only 
three stops and can actually 
cross the continent with only 



dency to relax the efforts to ad- 
vance the science of air trans- 
portation; this is going for- 
ward steadily in the directions 
both of refining present facil- 
ities and of solving those tech- 
nical problems which remain. 
As a matter of fact, the year 
1937 is noteworthy for several 
outstanding contributions to 
the technical progress of the 
industry. From the airport and 
flying laboratories of the air- 
lines have come two major 
projects during the year, with 
others well under way. 

O NE significant problem 
which confronted air 
transportation at the beginning 
of 1937 was the so-called “snow 
and rain” static which stood in 
the way of positive use of such 
radio facilities as the short- 
wave equipment for voice com- 
munication between planes and 
the ground, the long-wave 
radio range and radio marker 
systems, and the airport ap- 
proach facilities. This problem 
was not so acute during the 
earlier years of flying but, with 
the advent of the current 
tluee-mile-a-minute all-metal 
transports, it became so serious 
that efforts were concentrated 


two stops, because of their jen years of progress in coast-to-coast airliners: a two- on its solution. The accepted 

great reserve cruising range. passenger plane with which the service was inaugurated theory was that the impinging 

While mechanical forced 10 years ago; a tri-motored transport; a low-wing twin- of electrically charo-ed parti- 

landings on account of engine engined monoplane; and one of the latest Mainliners ^les of moisture and dust on 

trouble were relatively ^ fre- the surfaces of airliners creat- 

quent during the pioneering days, they lepiesent a tribute to the engineeis of ed the natural static which interfered 

are now almost non-existent; for, in the lines and companies allied with the with clear reception of radio signals 

addition to mechanical excellence of industry, in bringing under control the and at times even blocked them out, 

modern engines and systematic methods natural and mechanical elements which and it was believed that with the sub- 


of routine overhaul, today’s airliner can 
sustain flight with only one of its two 
engines in operation. Supercharging of 
these engines makes it possible to 
operate schedules at 
cruising altitudes ap- 
proximating 10,000 
feel, clearing the low 
overcast conditions 
which hampered early- Li 

day operation and 
avoiding the turbulent 
air conditions that pre- 
vail at low elevations •» 
and which were respon- 
sible for considerable 
discomfort to passen- 
gers during the first 
years of cross-continent dj’ ' i 

technical advancement 
in scheduled air trans- 
portatmn has been com- 
pfes, the efferent apex- 
ating records estahlrsh- An artist’s 
ed hy airlin'™ 


presented obstacles to the efficient main- 
tenance of schedules. As the airlines en- 
ter upon the second decade of coast-to- 
coast air transportation tlieie is no ten- 




AB lIMrstto Afr .7;' , ,',''‘7,' 

An artist’s conception of a modern skqier phtnaiin 
ctmfortahlfi arrangement of compartoaente and ip 


stitution of metal skin as the covering 
for airplanes, in place of the fabric 
used on earlier planes, this situation 
hatl Ijeen aggravated. Efforts to shield 
antennas against the 
•*/ static proved only par- 

9 / tially successful. Then 

Wi United Air Lines as- 

fl signed its flying labor- 

/ atory — a conventional 

Boeing 247-D twin- 
engined passenger air- 
liner with its cabin 
converted to a regular 
laboratory— to the 
, ^ project of developing a 

more positive method 
of eliminating the trou- 

For three months 
during the late spring 
of 1937 this plane hunt- 
ed static. Under the 
direction of a commun- 
ications engineer a par- 
Aowing the ty of airline techniciaiis, 

the fuseiaefe radio equipment man 
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ufacturing repiesentatives, and pro- 
fessors of physics studied the static 
problem on the very scene itself. They 
deliberately sought out the worst wea- 
ther conditions, in order that when they 
completed their work, the steps they 
had taken to eliminate static would I)e 
effective under maximum conditions in- 
stead of the more moderate situations 
prevailing during 99 percent of sched- 
uled airline operation. 

The results of these experiments were 
revolutionary for they developed an en- 
tirely new fact — that static interference 
resulted from the discharge of snow 
and rain static from the airplane on 
which it had accrrmulated, instead of 
from the impinging of the electrically 
charged particles on the surfaces of the 
ship. 

With the real cause of this truulrle 
ascertained, the way was paved for the 
proper solution. This has come in the 
form of a static-discharge system com- 
prised of trailing wires, by means of 
which the discharge of the static of the 
airplarre is so controlled as to reduce 
its effect to a negligible point and thus 
insure constant and true reception of 
radio signals. This system is being sup- 
plemented with shielded antennas as 
well as the use of radio transmitters of 
greater power in order to permit a con- 
sequeirt lower volume regulation of re- 
ceivers. 


T he importance of this development 
lies in its insurance that the trans- 
port plane can fly from destination to 
destination over the established airway 
with its pilots able to use to the fullest 
exterrt the positive radio markings. 

This leads to another obstacle remain- 
ing in the path of positive all-weather 
air-transport operation — accomplishing 
landings at airports under conditions 
of poor visibility. In the past, as today, 
airline operation has recognized ceiling 
and visibility limitations to safe land- 
ings at airports, and schedules are not 
operated when weather conditions do 
not conform with the safe minimums of 
ceiling and visibility. In fact, through 
the exacting weather reporting and dis- 
patching procedures of the established 
lines, when conditions at a terminal 
destination are changeable and indica- 
tions are that they might develop unfav- 
orably beyond the limitations, no trips 
are dispatched unless alternate termin- 
als with definitely favorable conditions 
are available. When conditions at the 
destination are such that limitations are 
definitely exceeded, trips are cancelled. 
The number of cases where such condi- 
tions are encountered is extremely small 
hut, nevertheless, such conditions do 
exist and, therefore, airlines have not 
been able to achieve 100 percent all- 


weather operation. 

The answer to this, problem was 


with the success- 


ful completion of years of ex- 
perimentation of instrument 
landings. Since as early as 
1919, research on this project 
has been under way and by 
1929 concrete results were be- 
ing obtained. During the fol- 
lowing year several systems 
of instrument and radio land- 
ings w'ere effected hut none 
of them was completely satis- 
factory, with two difficulties 
generally being encountered. , ? 

One was the failure to obtain 
a precise, constant, radio l,| 
landing beam and the other I 
was to overcome a certain \ 
amount of variation of land- 
ing procedure, chargeable to 
the human element. 

The major airlines, work- 
ing with an equipment manu- 
facturer, took the best fea- 
tures of the systems then in 
existence and overcame tiie 
difficulties by using an ultra- 
high-frequency transmitter A United States Weather Bureau airway sta- 
for the transmission of the Efficient weather reporting and analysis 

landing beam signals and by important in dependable airline operation 

applying the automatic pilot 

to obtain uniform landing procedure, runway localizer and glide path, ultra- 
Thus, in the late summer of 1937, higli-freqiiency ladio markers identify- 

members of tire Radio Technical ing points at regular intervals on the 

Committee for Aeionautics, engineers approach to the airport itself, and satis- 

representing airlines, manufacturers, factory visual and aural indicating 
the Army, Navy, Bureau of Air Com- facilities, 

raerce, and other interested agencies In actual operation the pilot of a 
assembled at the Oakland Municipal transport plane equipped with an in- 

Airport to observe a system on which strument landing system approaches 

several thousand automatic landings of the field and bisects the glide path and 
conventional type transport planes had the signals of the runway localizer at 
been effected. a point approximately five miles from 

This system fundamentally involves the boundary of the field and 1500 feet 
these factors: An ultra-high-frequency above the terrain. Maneuvering his plane 




Solid comfort aloft. The comfoitabic berth in one of the modern sleeper planes 
of United Air Lines is six and a half feet long, and as wide as a s t^dard twin bed 
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Introducing the extra-fare note In air travel, the Skylounge Mainliner offers the 
luxury of 14 swivel chairs in a cabin that is large enough for 21 standard seats 


SO that the indicators show it is exactly 
on the glide path and aligned with the 
airport runways, the pilot throttles back 
to a speed of in the neighborhood of 
90 miles per hour and either engages 
the automatic pilot to hold the plane 
in its exact position on this course, or 
controls the plane himself in a similar 
manner, and then literally follows the 
radio signals to a complete landing. 

T he application of the landing sys- 
tem to regular scheduled air trans- 
port is still a matter of many months 
or even two years in the future. Its in- 
stallation on the airways will, in all 
probability, be undertaken by the Bur- 
eau of Air Commerce in order to obtain 
a uniform system at all fields on the 
Federal airways network. Following the 
installation there will be a period of 
pilot training to familiarize all flying 
personnel with the operation of this sys- 
tem. Until these preliminaries are sat- 
isfactorily accomplished, the landing 
system will not be applied to scheduled 
flying. However, the obstacle of so-called 
blind landings has been successfully 
overcome and it is only a matter of time 
until the benefits of this development 
will be reflected in an even higher record 
of safely completed flights on the es- 
tablished airlines of this country?. 

These developments clearly mark the 
path which airlines are taking to 
achieve automatic flight. As a matter of 
actual record, the use of automatic 
pilots, which are standard on the major 
airlines, has progressed to the point 
where the Gyro-pilots actually control 
the physical flight of the plane on as 
Iiigh as 85 percent of scheduled flights 
across the airways. The human pilots 
control the planes during take-offs and 
landings, hut during the flight at crnis- 

ing elevations, the automatic pilots rfc 

lieve them and allow more time ffw thw 


actual navigation of the course, the reg- 
ulation of the power-plants, and other 
details incident to flight. 

\l'ith the adoption of instrument land- 
ings it is apparent that the mechanical 
end of the operation of airplanes can 
become virtually automatic, and this 
step will bring to a completion the evo- 
lution of airline operation from a matter 
of flying to one of navigating. 

Still another development which is 
now in progress and which will con- 
tribute much to the positive navigation 
of planes across the nation’s airways is 
that of ground direction-finding systems. 
Until recently the work on direction- 
finding equipment for land planes has 
been confined largely to experimenta- 
tion with aircraft direction-finding equip- 
ment, the installation of such equip- 
ment being on the airplanes themselves 
and the burden of their use on the pilots. 


In order to achieve a more positive sys- 
tem, engineers are now at work on 
ground direction-finding equipment, and 
while this engineering is still in its early 
stages, indications point to a successful 
completion of this project early in 1938, 
which should result in a method of lo- 
cating the positions of planes in flight 
over the airways that will be both in- 
stantaneous and arrtomatic. 

H ere, then, is another achievement 
of airline engineers to control air 
navigation scientifically and further to 
reduce the human element. Meanwhile, 
the results of years of planning on the 
part of airline and factory engineers 
are being manifested in the imposing 
4'-motored DC-4 project now well into 
actual construction at the Douglas Air- 
craft factory at Santa Monica, Cali- 
fornia. This 40-passenger 65,000-pound 
giant of the airways will be test flown 
in 1938. It represents the engineering 
experience and specifications of five 
major airlines — United, American, 

TWA, Pan American, and Eastern — as 
well as the engineers of the factory. 

When one appreciates the swift prog- 
ress which was achieved in air trans- 
portation during the first decade, from 
the small, poorly equipped single- 
engined plane of 1927 to the scientifical- 
ly operated 12-ton airliners of today, 
one realizes the futility of attempting 
to forecast the status of air transporta- 
tion in 1947. But the DC-4 is tangible 
evidence of where air transportation is 
going. This giant plane should be in 
service in 1939, and with the require- 
ment that it be able to fly on any two 
of its four motors and with its great 
•cruising range, coupled with the many 
engineering requirements which have 
been built into its specifications, this 
project points the way to even greater 
dependability of operation. 



at an ^line base, where servicing and maintenance 
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is from the slope of Mt. Hood. Oregon, 
looking south, with Mt. Jefferson on the 
skyline 48 miles away. The photograph 
above was made on a type 1-R infra-red 
plate with a Wratten ‘‘A” filter, exposure 
four seconds at F :16. The one below was 
taken on Commercial Ortho cut film with 
a Wratten K-2 filter, exposure 1/5 second 
at F:16.— R. !f \ Leroy. 


S TRIKINGLY illustrative of the differ- 
ence between photographs taken on 
ordinal y negatives and those made on 
special negative material that is sensitive 
to infra-red rays, the pictures above and 
below were taken within a few minutes 
of each other, under identical conditions 
of lighting. Both exposures were made 
with the same camera and lens; the view 



Ra- 


A-MOSE AND 


Hat-ntjfer 


[In Three Parts— Part Tirol 

T he tomb entirely cleared, we feet 
ourselves to the long and interest- 
ing task of opening the coffins, 
boxes, and baskets, noting their material, 
construction, and so on, and thoroughly 
investiffating their contents— a series of 
operations carried out in the workroom, 
under the watchful and infallible eye of 
Burton’s camera. 

Ra-mose’s coffin w’as the first opened — 
not without misgivings as to its contents, 
for the coffin itself is of mediocre quality, 
enriched only by the thin gold foil with 
which the face, throat, and ears are cov- 
ered. Four wooden pegs fastened the lid 
in place, but they were provided with 
rounded heads and were easily with- 
drawn, allowing the lid to be removed 
without difficulty. Our pessimism was 
more than justified, for, with the excep- 
tion of Ra-mose’s disjointed skeleton, 
packed in a mass of mud and gravel and 
wrapped in layers of linen sheets (in- 
cluding an old slurt | and bandages, the 
coffin contained not a single object, fu- 
nerary or otherwise. Two of the band- 
ages were marked in ink with the car- 
touche of the Princess Nefru-Re, daugh- 
ter of Hat-shepsut and Thut-mose II, a 
fact which indicates that, as in most oi 
the other burials in the tomb, some of 
Ra-mose’s linen was drawn from the 
royal store. An examination of the skele- 
ton showed that Ra-mose, short and 
lightly built, was an elderly man. His 
head, crowned by long, wavy hair, still 
dark brown in color at the time of death, 
is of intellectual type, with liigh, vertical 
forehead and great breadth across the 
hack of the skull. 

The poverty of the burial of Sen-Mut’s 
father, whom we should have expected to 
surpass all the other occupants of the 
chamber in the quality and the extent of 
his funerary equipment and personal 
possessions, is perhaps the most striking 
feature of the contents of the tomb. 
Clearly, the style with which an ancient 
Egyptian was buried depended on his 
own state of prosperity at the time of his 
death rather than upon the filial piety 
of his children, which, however elabor- 
ately protested it may have been, did 
not, in this case at least, include the out- 
lay of benefits of a material nature. Ra- 
mose was evidently not only an insignifi- 
cant man but also an exceptionally poor 
man. 

Hat-nufer's burial was another :stwy; 
Sca-MuFs mother was clemrly a ^l^dfy of 

^Courtesy 'tie' Mfetfe 'of t&e Mcbopo-Ilfcaa 
.HjnsfeoiBi of; Art,' ; , ' , 


Woman’s Rights in Ancient Egypt . . . Hal-Nufer’s 
Mummy Glittered with Rings and Scarabs but Her 
Husband, at Time of Burial, Was Out of Funds 

By AMBROSE LANSING 

Associate Curator of the Department of Egyptian Art of the 
Metropolitan Museum of Art; In Charge, Metropolitan Museum 
Excavations in Egypt 

and WILLIAM C. HAYES 

Assistant Curator of the Department of Egyptian Art of the 
Metropolitan Museum of Art 


9), “p^^ched within and without,” is 
elaborately modeled to represent a mum- 
miform human figure with the arms 
crossed over the breast and each hand 
holding a papyrus flower. The eyes are 
inlaid in ebony, alabaster, and obsidian, 
and the face and throat are covered with 
gold foil, which is also used to overlay 
the inscribed hands, the broad collar, 
and so on. Among the elements of the 
decoration added in paint are poly- 
chrome figures of the goddesses Neph- 
thys and Isis on the ends of the coffin. 
Although lacking in fineness of detail, 
the coffin is a handsome monument, and 
its black and gold color scheme is most 
effective. 
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Figure 9; The coffin of Hat-nufer 

aernm and the fact that she vyas able to 
m^tain, her right .of possession inde- 
pmtflent of her hushed fe 
comiBfiBtaty ' on- Iffie 
ilexes of ^ women in 



T he removal of its lid required con- 
siderable ingenuity, for an intricate 
locking device, which left no clue as to 
its nature or mechanics on the exterioi 
of the coffin, held the cover and the 
coffhi firmly clamped together. Four 
stout tenons shaped like inverted 
wedges, descending from the underside 
of the rim of the lid, could he removed 
from specially shaped mortises in the 
rim of the coffin only by first sliding the 
whole lid horizontally in the direction 
of the head end. To prevent this there 
was a wooden tumbler in the head end 
of the lid which, when the cover was 
originally lowered onto the coffin and 
subsequently slid into place, swung of 
its own weight down into a transverse 
mortise in the rim of the box and effec- 
tively checked any longitudinal move- 
ment of the lid. A good, heavy ax, much 
favored by our ancient predecessors in 
the art of opening coffins, would have 
solved our problem very simply. Actual- 
ly, after a series of gentle soundings had 
revealed the secret of the system, a thin 
hlt^e was used to push the troublesome 
tumbler at the head end up into its slot, 
and by means of this expedient the 
"Was liemoved without the slightest 
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damage either to itself or to the coffin. 

Covering and sunoimding the body in 
the coffin were 18 shawls and sheets of 
linen, some spread out over the top, some 
rolled, twisted, or folded into wads and 
packed tightly around the sides of the 
copiously wrapped mummy. Most of 
these were stuck in places to the pitch 
on the interior surfaces of the coffin, 
evidently still fresh ami sticky when the 
ctmtents were inserted. 

W HEN the outer coverings had been 
removed, the mummy, fully wrap- 
ped, the head and shoulders incased in 
a gilt mask, was revealed, not sharplv 
but through a filmy shroud of fine linen 
inscribed with funerary texts in black 
and red ink (Figure 10). Like those of 
the outer sheets, the edges of the shroud 
were stuck fast to the pitch on the walls 
of the coffin, which had to be softened 
before the inscribed cloth could be freed. 
This was accomplished with the aid of 
a chemical bearing the impressive name 
of orthodichlorbenzene and the shroud 
was salvaged in one piece, complete ex- 
cept for a few small portions which had 
become moldy and fallen to powder. It 
is inscribed with 51 vertical columns of 
cursive hieroglyphic, comprising two of 
the most ancient and must important 
spells, or ‘’chapters,” from the Book of 
the Dead: Chapters 72 and 17 (Figure 
11 ) . Both spells are recited here by ’’the 
honored one, Hat-nufer, the deceased.” 
who, we now learned, was called "Tju- 
tju” for short — a nickname by which 
she was prohaldy known among her 
friends, 

The funerary mask (in Figure 10. 
right) is a hollow, cartonnage shell, 
composed of 11 layers of coarse linen 
cloth, coated inside and out with fine 
white stucco. The eyes are inlaid and 
the whole of the exterior is covered with 
gold foil. Unfortunately the linen body 
of the fabric was everywhere badly 
rotted, the whole mask slightly shrunken, 
and the foil very loose. In addition, the 



Figure 10; The mummy of Hat-nufer before and after the removal of the shroud 


sides and bottom of the mask were stuck On the breast of the mummy, outside 
fast, not only to the unguent-drenched all the wrappings proper, lay a bundle, 

mummy wrappings, but also to the heavy tied with a linen tape and consisting of 

coating of pitch on the floor and walls two rolls of papyrus and a roll of leather, 

of the coffin. It was removed, only with Owing to the extreme dryness of the cli- 

the greatest difficulty, in two sections and mate of Upper Egypt it seemed wise not 

has had to be extensively reinforced and to attempt to unroll the papyri on the 

restored for future preservation. spot; hut the larger roll is identified by 

a hieratic title on its exterior 



Fi^Xe, II: A portion of the inscribed shroud of linen on H[at-nufct’s coffin 


as a Book of the Dead, and the 
smaller was tentatively con- 
jectured to he a Book of Eniy 
Det (“He-Who-is-in-the-Un- 
derworld”). When found, 
both were complete and in 
good condition, as was also 
the leather roll. The latter 
was subsequently opened for 
inspection by the officials of 
the Cairo Museum, and its 
nature and contents are there- 
fore known to us. The text is 
Chapter 100 of the Book of 
the Dead. It is accompanied 
as usual by a vignette depict- 
ing the deceased, in this case 
Hat-nufer, in the bark of the 
sun -god together -with a group 
of four divinities who are de- 
scribed in the text as the 
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Figure 12: Hat-nufer’s heart scarab, which was worn like a locket, around the 
neck. At left is the back and at right the inscribed base worn next the chest 




‘■followers of Re*' — that is, of the Sun-god. 

Lying over the throat and upper breast 
of the mummy, outside the wrappings 
but hidden under the front of the mask, 
was a heart scarab of hard green stone, 
set in a heavy gold mounting (Figure 
12) and equipped with a suspension 
curd composed of innumerable, intei- 
lacing links of fine gold wire — a marvel 
of the Egyptian jeweler's art. Near this, 
over the right shoulder of the mummy, 
lay a small silver “pocket"’ mirror with 
carved wooden handle, less than 12 cen- 
timeters long over all. 

T he well-preserved mummy of Hat- 
niifer was almost lost in a colossal 
bale of carefully applied linen wrap- 
pings. Four full days were taken up in 
recording and removing, one bv one. the 
14 sheets, 80 bandages, 12 pads, and 
four sets of trussing tapes which com- 
posed these wrappings. The body itself 
was clad in a loincloth composed of two 
linen shirts, their tops tied around the 
waist, the tails brought up between the 
legs and tucked into the waist loop. The 



Portrait sketch of Sen-Mtit. Others 
that were found showed the same 



Figure 13: Hat-nufer’s head 

head of the mummy | Figure 13] was 
adorned by two long, heavy rolls, or 
"sw’itches,” of false hair, each made up 
of an enormous number of fine, tapering 
braids of black, human hair, their upper 
ends braided into Hat-nufer’s own 
sparse, gray locks on either side of the 
crown of the head, the mass of the rolls 
falling down over the ears and ending 
in flat, spiraled disks on the upper 
breast. 

Hat-nufer's left hand and wrist glit- 
tered with signet rings and scarabs 
( Figure 14 ) . The rings, three in number, 
were worn on the second, third, and 
fourth fingers. Their bezels— two scara- 
boids and a button seal— are of blue- 
glazed steatite, the rings themselves and 
the swivel mountings being of gold and 
silver. One of the scarahoids has the 
figure of a scorpion engraved on its un- 
derside. The designs on the other two 
bezels are purely decorative patterns. A 


to the thumb of the same hand, bears 
the personal name of Hat-shepsut ac- 
companied by the title “God’s Wife,” a 
title which she bore as crown princess 
ur as queen of Thut-mose II. Another 
scarab, with dark blue glaze and dis- 
playing on its underside a complicated 
linear design, had been tied to the wrist 
with a length of linen cord. 

Hat-nufer was an old woman at the 
time of her death. Short and, though 
delicately boned, distinctly fat, she was 
pathetically unlike the slender and 
graceful young woman depicted in the 
tomb of her son. 

It is safe to assume that, with the ob- 
vious exception of the two rectangular 
coffins, all the remaining objects from 
the tomb, including the Canopic chest, 
were the property of Hat-nufer. None 
bears the name of its owner, but a num- 
ber of pertinent considerations make the 
foregoing assumption reasonably cer- 
tain of accuracy. That the objects 
formed one group and Irelonged to one 
person is indicated by the fact that there 
are no real duplicates among them. 
True, there are seven baskets, three 
bo.xes, three alabaster jars, seven pot- 
tery jars, and six pollery dishes, but 
these had no individual use except as 
containers, and one person could have 
possessed 50 of each, if the commodities 
supplied to him (or her) required as 
many containers. Tlie wliole group of 
objects, on the other hand, includes only 
one Canopic chest, one razor, one pair 
of sandals, one kohl jar and stick, one 




Figure 14: Gold and silver scarabs 
from the left hand of Hat-nufer 

pillow, one set of silver vessels, and one 
Lead necklace. All are appropriate to 
a woman, and, of all the burials in the 
tomb, Hat-nufer’s is the only one rich 
enough to be consistent with the owner- 
ship of this large group of fine articles. 
What few objects the occupants of the 
rectangular coffins possessed were found 
on their bodies; and, since Ra-mose was 
evidently too poor to own even the essen- 
tial items of funerary equipment and 
personal adornment usually found in the 
coffin or on the body, it is unlikely that 
he had a share in such extraneous lux- 
uries as boxes of spare linen, store jars 
of precious oils, fine toilet articles, and 
the like. 


OUR POINT OF VIEW 


“Thar She Blows!” 

T hanks to the common sense and 
co-operativeness of 11 governments 
representing both the economic interests 
of the whaling industry and the broad 
interest of science in the preservation 
of our remaining fauna, that valuable 
and ever-fascinating aquatic mammal 
the whale, by far the hugest bulk of 
animate flesh this old earth has known 
at any period, is now probably saved. 
The world will know the definite answer 
within a few years. 

Last summer, after protracted meet- 
ings, the delegates of the whaling na- 
tions — Norway, those of the British 
nations which do whaling, the Iiish Free 
State, the United States, and Germany— 
came to an agreement which is to be 
tried out for at least one year. Game 
laws are now to be applied to whales. 
Since the participants have known that 
with present methods an early extinction 
of their soiuce of living was in clear 
sight, the chances are that the agree- 
ment will be made to work and that it 
will be extended from year to year. 
These game laws of the international 
whaling industry are to go into effect in 
the most important area of that industry, 
the Antaictic regions, on December 8, 
and whaling will continue only until 
March 7 when a closed season will begin. 

Some species of whales are to be pro- 
tected completely: right whales, gray 
whales, cow whales with calves, and im- 
mature whales. To cramp the style of 
the greediest individuals and save the 
whales to propagate more, the pay of 
the gunners who perch on the foredecks 
of the modern steam whalers and shoot 
the Svend-Foyn gun with its 100-pound 
harpoon that carries an explosive bullet, 
is no longer to depend merely on the 
number of whales they kill. Moreover, 
whaling vessels must now keep full rec- 
ords of all whales killed. 

In general, there are two kinds of 
whales— those that have teeth and can 
use them fiercely, and the great tooth- 
less hulks which feed wholly by sifting 
vast volumes of water through whale- 
bone sieves in order to obtain its content 
of those tiny forms of life collectively 
called plankton and found in special 
abundance in the waters of the Arctic 
and Antarctic because these cold waters 
are the richest in nutrient salts. That 
huge chunk of frenzied fight, the sperm 
whale or cachelot, the familiar fellow 
with the high forehead and a head that 
runs a whole third the length of his 
body— the ugly one with huge jaws that 
crush boats in the illustrations of sea 


stories, and which could easily have swal- 
lowed Jonah — ^may not be killed if less 
than 35 feet in length, and the female 
of this species may not he killed at all. 
The famous blue whale, known as the 
sulfur-bottom when its body is covered 
with diatoms — a regular whale of a 
whale, and, in fact, the largest whale 
of all, with a mean size of about 75 
feet — must first reach a length of 70 feet 
before it is now eligible for the kill. This 
is one of the sieve feeders, with a bulk 
sometimes of 85 tons and with room in- 
side to stuff three jumbo elephants plus 
the largest dinosaur that ever lived, 
Yet it is supported wholly on near- 
microscopic mincemeat and its throat is 
so small that it would have choked to 
death on Jonah’s head alone. Other re- 
strictions prohibit, over vast areas of 
ocean, including the whole Atlantic 
north of Patagonia, the use of those 
too efficient, mechanized “floating fac- 
tories” — steamships that skid killed 
whales up inclines into their opened 
maws and treat them on the broad seas. 

Drastic restrictions, these. Yet they are 
the doctor’s orders for the good of a 
very sick patient (has the modern gun- 
ner not killed 100 whales to the old har- 
pooner’s one?) and nobody knows it 
better than the whaling industry of the 
nations, except apparently Japan, which 
is the one important non-signatory. 

Before these restrictions could be ap- 
plied intelligently it was necessary to 
learn about the lives of whales. Here one 
might think the old whalers could tell 
us the whole story, but this is an illusion, 
for whalers have been interested in mak- 
ing their living, not in natural history. 
So two English vessels, the Discovery 
and the William Scoresby, have been 
patiently plodding up and down the seas 
for the past dozen years snooping every- 
where into the ways of whales — ^their 
movements and migrations, their food, 
and their everything. They have marked 
4000 whales with darts : another version 
of bird-banding, and with a similar pur- 
pose. More than 90 of these 4000 darts 
have been returned by whalers. 

To strike a sane middle-of-the-road 
course between the dreams of the senti- 
mentalists who would see none of our 
forests cut, and the hogs who would 
see none left, conservationists now re- 
gard trees in the light of a crop and 
aim to provide for the future — enough. 
So with the whaling conservationists — 
whales are to be run exactly as a crop, 
for there is little sentiment in the ques- 
tion. The purpose is simply to see that 
the whaling industry is provided with 
“enough” whales — the meaning of 


enough being expressed in permanent 
terms and not in those of a short-sighted 
decade or two. However, notwithstand- 
ing the lack of sentiment expressed by 
those practical men who have made the 
agreement, the world will applaud it also 
on sentimental grounds ; for how could 
future generations of boys find whaling 
stories good meat if there were no more 
real whales plowing the wide reaches of 
the chiU Antarctic seas ? This, therefore, 
is game protection on a gvand and ro- 
mantic scale. May it save the whale 
from going the tragic way of the buffalo. 

Are We Wholly Intelligent? 

N OW that this past summer has 
brought a fine rainfall and a good 
crop in our Dust Bowl, everybody will 
forget all about the bitter experiences 
of the two recent droughts. The past is 
past and never can harm anyone, the 
present is not harming us, while the 
future isn’t here yet, so why worry? Be- 
sides, maybe luck will run better next 
time. Maybe the scientists will find ( ? ) , 
before the next drought, some easy, arti- 
ficial way to make it rain by pressing 
a button. Maybe none of us will be alive 
by then anyway. Maybe this or maybe 
that or something else; for haven’t we 
present and real troubles enough of an- 
other kind? Shoo — go ’way— don’t be a 
gloom. Forget it. 

Human nature! 

Man has occupied the Dust Bowl and 
observed its climate for about half a 
century, a long time in terms of one 
human being’s span, but Nature moves 
on a vaster scale and generally in cycles. 
Often the cycles have smaller, shorter 
cycles within them, and the whole would 
form a kind of pattern or rhythm of 
climate, if only it really would form a 
rhythm and thus make itself predictable. 
Seeking to check on past performances, 
William Van Royen of the University of 
Nebraska has been digging up strata of 
earth which contain evidences of cli- 
matic changes long past and he finds 
proof of droughts that lasted whole half 
centuries. Such droughts doubtless will 
recur — ^why wait helplessly? 

Now that we have been on this conti- 
nent long enough to feel sure we like 
the place and will stay here, we really 
ought to study it closely and follow this 
with a few rational plans. One might 
be to confine our crops to the parts that 
are best for raising crops, and use the 
rest for other purposes. What we need 
is a permanent poUcy for these regions, 
to forestall repetition of sad experiences 
like the recent ones. 



Th e Rotation 
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New Researcli Based on Pianetary Nebulae Provides 
the Most Striking Evidence and the Best Picture 
of Galactic Rotation Thus Far Made Available 


U NTIL about 30 years ago, it was 
generally believed that the sun, 
with its attendant planets, lay near 
the center of the Milky Way. This opin- 
ion was not based on any a priori as- 
sumption of the impoitance of our own 
position, but on what looked like good 
evidence. The stars, down to the limit 
visible in a two-inch telescope, had been 
counted and catalogued — almost a mil- 
lion of them in aU. There were far more 
of them per square degree in the Milky 
Way than near its poles— showing that 
the stars w'ere more thinly scattered in 
space in the latter direction. But around 
the circuit of the galaxy, the "star- 
density'’ with which they appear to be 
scattered over the heavens was substan- 
tially the same. Barring obviously local 
irregularities, there were as many in 
Cassiopeia as in the Southern Cross- 
in Gemini as in Sagittarius. It seemed 
reasonable then to conclude that the 
stars, in space, were distributed uni- 
formly around us in the galactic plane. 
But this conclusion was wrong — not 
because it did not make sense, but be- 
cause there was an equally reasonable 
alternative. It w’as obviously true that 
the stars were about equally numerous 
in all directions (in this plane I out to 
the distance to which we cart see with a 
small telescope; but, beyond this dis- 
tance, our observations told us nothino;. 

When, early in the present century, 
studies and counts came to he ex- 
tended to objects of great real bright- 
ness-such as globular star-clusters and 
nov® — which could be seen at great dis- 
tances, it became very plain that these 
W’ere not distributed uniformly along the 
Milky Way, but showed a marked con- 
centration on one side of it, centering 
in the constellation Sagittarius, near the 
great clouds of very laint stars which are 
so conspicuous in our summer skies. 
Evidently, after all, the sun was far 
off center. Our earlier soundings of 
space had given the same results in all 
directions because none of them had 
reached bottom! They had not gone far 
enough, for example, to include any of 
the faint stars which form the great 
clouds. Had they done so, we would have 
realized that we were not at the center 
of things. 

AT about the same time Barnard dis- 
covered the dark nebul»— vast oh- 
scuring clouds which conceal the Milky 
Way hehind—and it gradually became 
clear that these clouds were thick and 
black in the very direction of the galac- 
tic center, so that the star-clouds which 



Figure 1 : Arrows represent the mo- 
tions of bodies at different distances 
from center C of galaxy. Sun (with 
the earth, our viewpoint) is at S 

we see were only at the edge of a great 
obscured region— which, if seen unob- 
-.tnicted, might far outshine them. 

Now a flattened, disk-like swarm of 
stars — or of any other things which are 
subject to their mutual gravitation — will 
not be permanent if the stars are at 
rest; the swarm will slump in toward 
the center. To keep it flattened, it must 
he in rotation around its own center. So 
it was morally certain that the galaxy 
must be rotating. 

Fur a swarm of uniform density, the 
rotational velocity (in miles per second, 
not in years per revolution) would in- 
crease outward, so that the whole swarm 
would revolve almost like a solid block. 
Such a motion would be very hard to 
detect by observation. The distances of 
the stars from one another would not 
change— barring their random individ- 
ual motions, which, for the sake of sim- 
plicity, we have so far ignored, and 
which the calctffator ha^ not much 
trouble, in Mldvring'loR Moreoyer,, the 
rot^OH 0^ the wl^ mass v^btild be 


slow— not faster than one turn in 100- 
000,000 yeais — and (like that of the 
earth ) it could be detected only by look- 
ing at something outside it. The remote 
spiral nebulffi would do for this purpose, 
hut their exact positions have not been 
accurately enough observed in the past 
to detect such small apparent motions. 

If, however, the galaxy had a strong 
central condensation, the chances of de- 
tecting its rotation aie much better. In 
this case, the orbital speed of rotation 
glows faster near the center (as is true 
for the planets aiuund the sun). Could 
we detect objects, as far off as the cen- 
ter, and measure their radial velocities, 
We should find them receding rapidly 
on one side of it, and approaching on 
the other, as at A and B in Figure 1. 
Those farther from the center would 
move slower and the effects, for points 
like C and D, would he smaller, especial- 
ly as they would be partly "washed out” 
by the sun’s own motion. For bodies 
near the sun there would he little differ- 
ence from our own motion left over to 
measuie. Finally, for bodies more dis- 
tant than the center, like E and F, the 
effects would again be small — provided, 
indeed, that we could see them at all 
at such great distances. 

N umerous investigations within the 
last ten yeais have shown that (when 
averages are taken to clear out the ran- 
dom motions) the stars which lie on 
one side of the center in Sagittarius are 
actually approaching us, and those on 
the other side receding. For the neaier 
stars (out to 1000 light-years), the 
effect is small — showing that the re- 
gion in which they lie extends to hut 
a small fraction of the distance of the 
center. When the search is extended to 
5000 light-years the effects are more 
pronounced, hut even out to twice this 
distance there is little sign of that pro- 
nounced heaping up of high speeds on 
each side of the center which we should 
find if our study had extended to points 
like A and B in Figure 1. 

This long-desired goal has at last 
been attained, by an investigation of 
bodies of a different type— the ‘*plane- 
tary” nehul®. 

There is probably no more unfor- 
dnpate name in astronomical, literature 
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than this— though it was given hy 
Herschel, one of the gi eatest of observers. 
Here and there in the heavens are round- 
ish patches of greenish light, which look 
at first glance somewhat like the planet 
Uranus, whence the name. They are in 
reality utterly unlike planets in every 
way. They do not revolve about the sun, 
but are far off in space: they are not 
dense opaque bodies, but tenuous en- 
velopes of faintly glowing gas: and, 
when carefully observed, they are not 
even round, hut of more or less ir- 
regular outline. Their bright-line spec- 
tra (which closely resemble those of 
other gaseous nebulosities, like that in 
Orion), make them among the easiest 
of all objects to detect, and it is probable 
that our present list is very nearly com- 
plete (down to about the 14th magni- 
tude). It includes not quite 150 of them, 
so that they are among the most unusual 
types known to astronomy, and not one 
of them is bright enough to be seen with 
the unaided eye. Some of them, such 
as the well-known ring nebula in Lyra 
(Figure 2), are bright and big enough 
to be easily seen in small telescopes; 
the rest are less conspicuous. A few ap- 
pear almost like stars, and are identi- 
fied hy their peculiar spectra— though 
small disks can he seen with high mag- 
nifying power. 

T he velocities of these nebulas, down 
to the faintest, can be observed with- 
out much difficulty, since their light is 
concentrated into a few spectral lines. 
They are considerably greater, on the 
average, than those of ordinary stars. A 
few show very high speeds, exceeding 
100 kilometers per second. All these are 
small, and presumably distant. 

The physical nature of these remark- 
able bodies appears to be well under- 
stood. They are huge envelopes of ex- 
ceedingly rarefied gas, surrounding 
very hot central stars. Ultra-violet light 
from the star, absorbed hy the gas, sets 
it shining with visible light— hy rather 
complicated processes, already described 
in these columns.- In most cases, the star 
looks to us much fainter than the neb- 
ula — which indicates that its surface is 
so exceedingly hot that almost all its 
radiation is in the ultra-violet and vis- 
ible to us only because the nebula traps 


which we can see. From this it has been 
calculated that, when the nucleus and 
the nebula give out equal amounts of 
light, the temperature of the former is 
about 30,000 degrees. In some cases, 
where the visible light of the nebula is 
a hundred times that of the nucleus, the 
latter must he as hot as 80.000 degrees. 

A thorough study of the motions of 



Figure 2; The ring nebula in Lyra. 

The doughnut shape of the ring is 
misleading: it is only that part of 
a spherical nebular envelope that 
surrounds the central star which 
will show in photographs, because 
at this part of a sphere there is 
enough thickness to preponderate. 
Photo, 60 inch reflector, Mt. Wilson 

these nebulas has recently been publish- 
ed by Dr. Berman, a former worker at 
the Lick Observatory, who is now at the 
San Francisco Junior College. Compar- 
ing the observed radial velocities of 
planetary nehuls with the proper mo- 
tions, observed by van Maanen. and 
utilizing also the observed brightness, 
he obtains, hy an ingenious series of 
approximations, estimates of distance 
ranging from 2500 light-years to almost 
60,000. 

Though pretty rough, as far as in- 
dividual nebula are concerned, these 
make it possible to sort them into nearer 
and more distant groups. When this is 
done, the remoter, almost star-like, 
nebula show just the distribution of 
velocity which Figure 1 would lead us 
to expect. Those to the south of Sagit- 
tarius — on the side of the Southern 
Cross, are rapidly approaching, some 


second : while those on the side toward 
Opliiuchus or Cygnus are receding with 
equally high speed. 

This is the most striking evidence of 
the galactic rotation that is so far 
known. It is no longer the small, though 
distinct, difference between the motions 
of bodies revolving on the same side of 
the center and with a good deal the same 
speed, but the rapid motion of bodies 
very much nearer the center than our- 
selves, like Mercury seen from the earth. 

For the nearer groups of nebula— 
and for the distant ones in other parts 
of the heavens, the motions are also in 
good agreement with the predictions of 
theory, the effects diminishing, as, with 
proximity to the sun, they are washed 
out hy the sun's own motion. 

Seven small and doubtless distant neb- 
ula, on each side of the center, show 
much smaller motions than the rest, and 
are interpreted as bodies like E and F 
in Figure 1, so distant that they lie be- 
yond the regions of rapid mutton, 

The whole set of results is admirably 
consistent, and affords the best picture 
of motion within the galaxy which is now 
available. 

D r. BERMAN— who has discussed 
thoroughly many matters wiiich 
must be passed over here— concludes 
finally that the distance from the sun to 
the center of tlie galaxy is 9400 parsecs 
(30.000 light-years). One revolution of 
the sun land the neighboring stars in 
general; about this center takes 210,- 
000,000 years. The total mass of the 
galaxy comes out 230,000,000,000 times 
the sun’s. Half this is concentrated in a 
region extending 3000 light-years from 
the center. If this is true, and the ob- 
scuring clouds could be removed, we 
would see a central nucleus in the 
Milky "IS'ay, far more conspicuous than 
any observable star-clouds, and no one 
would ever have thought that we were 
near the center. Dr. Berman places us 
two-thirds of the way out to the edge. 
The planetary nebuk themselves are 
large affairs, with an average diameter 
of some 30,000 times the eartli's dis- 
tance from the sun, or half a light-year. 
The total light of a typical specimen is 
about 300 times that of the sun. By an 
unhappy chance (for usj not one of 
the nehulffi appears to he nearer to us 
than 2400 light-years. If a sample one 
was as near us as Arcturus or Vega, 
it would look nearly twice as big as the 
moon, and its total light would outshine 
either, of these stars,— Princeton Vni- 
iwratv OhsmullnN. Of:tQbej 4, IM? 







Years of experiment have proved the practicability 
■ and marked advantages of welded railroad rails in 
mg lengths. Several miles of welded track are being laid 
a the Delaware Bi Hudson with the Sperry welding, 
mealing, and grinding mobile train unit shown above 


y ^ O The ends of two rails are carefully aligned and then flash welded m the weld- 

ing car of the special train. The welding machine has automatic control. 
* Power for the Sperry Products, Inc., welding equipment is supplied by two 

1^^’’ * ' I General Electric turbine-driven generators operated by steam from the locomo- 

j j. rive. Each weld cycle takes six minutes to complete; succeeding operations are so 

, j 1 -,r, r . , . < , rimed that the production of welded rails in long lengths is almost continuous 

I Standard 39-foot, 131-pound rails m the rack car, 

’ ready to be delivered to the welding equipment in 

a next car of the train, by means of power driven tollers | , I I 


Mounted on the next car following the welding car is the stress-relieving furnace 
shown below. Making the weld, stress relieving, and the following grinding 
jerarions may be considered as forming a complete cycle. Upon completion of 
i ch group of operations, the rail is hauled one rail’s length along a string of flat 
' rs that are attached to the rear of the train. Thus it is possible to weld raib limited 
. length only by the number of flat cars available, and to haul these lengths to the 
e where they ate to be laid. Long lengths are welded together as in photograph 10 


C After the welded rails have been checked for alignment 
and a gage gtinder has removed upset metal at the joint 
from the sides of the rail-head, a second grinder in 
production line removes excess metal from the fillet, as 
shown above. A third or intermediate grinder then re- 







^ Welded rails in transit. When the required number of rails of a given length 
* have been loaded on flat cars, they are dispatched to the point where they will 
be laid. Long lengths of rails give no difficulty when rounding curves; they bene 
and straighten as necessary without even being fastened to the bottoms of the cars 
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iZ The fourth and final grinding. An accurately con- 
^ trolled abrasive block smooths and contours the 
rail. Welded joints eliminate the "click” of wheels 
passing over open joints, flattening of the rail ends 
which necessitates repairs, rail replacement due to ex- 
cessive end wear, and give a more comfortable ride 


9 Welded rail in track is firmly fastened to ties by 
spring clips, each of which exerts a pressure of 2500 
pounds on the base of the rail. The resistance to move- 
ment produced by the clips and bedded ties is greater 
than any force of expansion or contraction in the rail. 
Once laid in track, therefore, welded rail remains rigid 


Unloading lengths of welded rails for distribution alongside of a track that they 
1^11 eventually replace. A cable fastened to the end of one of the rails is anchored 
iie ground and the train is hauled away. The rail thus practically "unloads itself” 


1 1 Welded rail in a finished track. Note absence of plates used to join 
•*- conventional rails. Welded rails are laid in long lengths, broken only 
at intervals by the insulated joints necessitated by the usual signal circuits 
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E arly in the 16tli Century Cortez 
was having a terrific struggle with 
the Aztecs. Repulsed from Mexico 
City, he retired for a year with the 
shrewd suspicion that his task would not 
be as difficult in 12 months’ time. He 
was right. In those months about half 
the Indian population died of small- 
pox— Spanish gift to the aborigines. 

After the capture of Fort William 
Henry, as described in "The Last of 
the Mohicans.’’ we hear no more of the 
Quebec Indians as a force in colonial 
wars. The reason was diphtheria, raging 
in the fort. The Indians had massacred 
part of the garrison, dug up the bodies 
in the grave-yard for their scalps, and 
from these bodies picked up diphtheria 
in the bargain, and carried it back to 
their villages. That winter was a sad one 
in the history of the Hurons. 

During the early 1870’s a terrible 
scourge hit the Fiji Islands, killing over 
half of the entire population. The dread 
disease turned out to be measles. Re- 
garded — then, at least and by some even 
today— more or less as a joke by the 
white man, it is terribly fatal to primi- 
tive people, and today is probably do- 
ing more than any other one factor to 
exterminate the Eskimo. 

T hus, the Eskimo, Indian, South Sea 
Islander, and other so-called "primi- 
tive” races are on their way out — and 
it isn't the white man’s bullets that are 
doing the trick. Indeed, the white man 
cannot save these doomed peoples, for 
his very arrival is their death sentence. 
He brings with him the germs of tuber- 
culosis, typhoid fever, and a dozen other 
scourges. The white man is more or less 
immune to these diseases, but they spell 
death to the “savage.” 

A century ago your life expectancy 
at birth was about 40 years. Now it has 
jumped to more than 60 and is still go- 
ing up. Let us see why it is that your 
chances of living to a reasonable age are 
now so improved, and why we can’t do 
very much for friend Eskimo, no matter 
how good our intentions. 

We can summarize our statements un- 
der the head of preventive medicine, 
which divides itself very neatly in two 
sub-topics. First, we have that branch 
which prevents the microbe from mak- 
ing contact with yeuj then, we have an- 
other branch which thickens pur skm, 
as it were, so that the microbe can*t sink 
in his teeth even when he dtj© arrive. 
Most diseases ax^ of coutse,, ctmpd 


Preventive Medicine, Man’s Battle with the Germs 
of Disease . . . Toxins and Anti-toxins . , . Vaccines, 
Inoculations . . . Disease Is An Insult to Science 
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on this group. For 100 years our best 
brains in biology have been chasing the 
microbe. Then, when they have backed 
his lordship into a coiner with the 
microscope, they try to find his life .story, 
likes and dislikes; in fact, anything 
which may aid in the general problem 
of keeping liim under control. In many 
cases, brilliant success has attended 
these efforts; in others, we can’t even 
find the bug, let alone control him ; he 
is so small that our best microscopes 
pass liim by. Even in these cases, how- 
ever, he may have certain little idiosyn- 
crasies which help, for your microbe is 
an individualist. The smallpox bug has 
his own way of doing things and must 
not be confused with the gentleman 
who causes scarlet fever. Both would 
feel deeply insulted if classed with the 
malaria organism, and certainly would 
not respond to quinine treatment. 

However, all these chaps have in com- 








Ptiato imy Medical Museum 

The germ that causes the bubonic 
plague in man rides on a flea that 
tides on a rat—an illustration of 
the "secondary host” compounded 

man one point— perhaps the most im- 
portant single factor in disease con- 
trol— they live in what we call a “dis- 
continuous” environment. If you get 
bubonic plague or typhus fever, then 
either the germ wiH IdU you or you will 
, kill the germ. There is no compromise. 
Whatever the re^iilf, the germ has to 
! fiml anplheF victW? 'he has to be cin- 


ment is discontinuous— and here is his 
greatest point of weakness. Science 
bends every effort toward the destruc- 
tion of his lines of communications, so 
that he can’t make the shift. Here, 
quarantine is, of course, one obvious line 
of attack. ’\Vhen you get diphtheria or 
scarlet fever, you are isolated from the 
rest of society, for a large number of 
diseases are caught by personal contact. 
So .we try to prevent the microbe from 
spreading by denying him this oppor- 
tunity. The ancients early hit on this 
idea, in handling leprosy. 

B ut quarantine, in and of itself, was 
helpful only in certain diseases. 
Plagues swept humanity, and at such 
times isolation of the sick had no effect. 
Then, with the discovery of the germ 
theory, science hit on a new idea. Germs 
cause disease, and sickness is spread by 
these germs. But why can’t the germ 
grow outside the human body and be 
spread by means of food? Such proved 
to be the case. Certain microbes do 
grow in “cultures” quite apart from the 
body. Milk, for example, is an excellent 
breeding ground. Once it is infected 
with, say, typhoid or tuberculosis, the 
germs in question multiply indefinitely, 
so that anyone using it stands an excel- 
lent chance of becoming diseased. So 
now we pasteurize our milk and have 
rigid laws of food inspection. In trop- 
ical countries the white man has to be 
even more careful of his food, since 
many deadly diseases travel by this 
method. 

However, man found that quarantine 
and care of food by no means prevented 
the spread of disease. It helped in some 
cases but had absolutely no effect in 
others. So science again scratched its 
collective head and thought deeply. The 
water supply was another lead. Water 
could carry the germs, from the point 
where they grew, into the human body. 
So in some of our large cities we drink 
what often tastes like a saturated solur 
tion of chlorine, but we are then pretty 
certain that our water is pure. Sconce 
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I'bala euurtc.j' Eh Lilly and Co. 

In spotless laboratories anti-toxins prepared from sleek, healthy horses ate 
processed and made ready to combat diseases that break out without warning 


cation at another point. Once again it 
helped, but some diseases remained just 
as prevalent as ever. 

So medicine called in all its allies to 
a real huddle. Germs of this, that, and 
the other disease skipped gaily from one 
human to another, without leaving the 
vaguest hint of how it was done. Quar- 
antine, protection of food and purifica- 
tion of water had absolutely no effect. 
Then some real genius struck on a 
bright idea, tested it in the laboratory 
and found he was right. Science as a 
whole raised a whoop of joy and went 
to work under its great new motto — 
not cheiches la femme but cherchez the 
secondary host. 

It was malaria that let the cat out 
of the hag. This disease was always 
associated with swamps. Man also ob- 
served that it occurred only in conjunc- 
tion with a certain insect, the malaria 
mosquito. What better guess than that 
this particular mosquito sucked up the 
malaria germ from the blood of an in- 
fected human, and that the microbe then 
grew in the insect’s body and was passed 
on to the next individual whom the mos- 
quito bit? And if this was so in the. 
case of malaria and mosquitoes, then 
why not in the case of other diseases and 
other insects? 

S CIENCE rolled up its sleeves and 
won its next round from disease in 
brilliant fashion. Malaria was not the 
only culprit which used this concealed- 
hall play. Yellow fever traveled by an- 
other species of mosquito, bubonic — the 
dreaded black death of history— rode on 
the rat flea, typhus came riding along 
on the louse, and many other diseases 
were found to use the so-called second- 
aiy host. 

Curiously enough, there is a very 
clear-cut and specific relationship be- 
tween any particular disease and its 
insect carrier — this secondary host. 
Malaria can travel only by means of the 
malaria mosquito; all other insects— 
even other species of mosquitoes — are 
powerless to spread this disease. Bu- 
bonic goes by the flea, typhus by the 
louse, and yellow fever by its particular 
brand of mosquito. So with many other 
diseases— they spread by their own spe- 
cific means and no other. You can live 
in the same room as a case of typhus — 
not typhoid — fever with perfect safety 
if you haven’t a louse holding the joker. 
If you have, the undertaker will make 
up the foursome. So we control these 
diseases by literally swatting, this time, 
the flea. 

Then there is, also, the fly. He is one 
of our worst disease “carriers,” even if 
not a secondary host. By this we mean 
that the disease germ does not actually 
enter his body and multiply, as in those 
former cases. Nevertheless, if the fly is 
continually in contact with dirt he can 


his body and then spread them just by 
wiping his dirty feet on your food. Such 
we know to be the case, and the health 
ofilcer of any town will always scowl 
his blackest scowl when lie sees flies 
lunning over exposed meat or fish in a 
store window. For the same reason, he 
will swear at a cockroach and is likely 
to cuss mildly even at dogs or cats — 
not your dog or cat, of course, which 
are doubtlessly very clean, well kept ani- 
mals, but pets in general who may track 
some very undesirable visitors into the 
house from the nearest garbage can. 

Science does everything in its power 
to make life unbearable for the said flea 
and for his carrier, the rat. But fleas 
and rats have proverbially tough hides. 
They can take it. Your health officer can 
make the going tough, but sooner or 
later a flea-laden rat will elude him, and 
then he will have a case of bubonic on 
his hands. This statement applies to any 
type of germ disease, no matter how it 
is spread; that is, sanitation may hold 
it in check but the odd case of diph- 
theria, smallpox, or typhoid will crop 
up, in spite of all precautions. 

Moreover, for all our research, there 
are still diseases whose tactics have us 
bafiled. We have not the foggiest notion 
of how infantile paralysis gets around. 
Spinal meningitis still holds its secret, 
and sleeping sickness — ^not the African 
type — is in the same class. 

So science prepared its second line 
of defense in preventive medicine. Man 
has or develops immunity to certain dis- 
eases. Could not this immunity be fos- 
tered by artificial methods? Obviously, 
the very best way to handle typhoid is 
to so treat the human that he can’t con- 
tract the disease, germs or no germs. 
This line of attack looked pretty siUy 

Blit tWo Ti7Pi-o,r.Brtain Ipflrie Tf 


you are bitten by a dog, you’re just plain 
bitten ; but, if a smallpox bug nips you, 
well, maybe you are or maybe you aren’t. 
Some people won’t take smallpox, or if 
they do, they take it very lightly. Their 
hides, or something, are too tough for 
the microbe to have any effect. We say 
they have “natural immunity,” the re- 
sult of long centuries wherein their an- 
cestors were exposed to the disease and 
all the non-resistant members killed off. 
Nature selected the survivors, and thus 
we have many cases of individuals or 
whole nations with natural immunity to 
certain diseases. 

B ut there was another very common 
type of immunity. It was quickly 
noticed that, once you had certain dis- 
eases, you never took them a second 
time. After a dose of smallpox, you need 
have no further worry on that score. 
You were either dead or immune. So 
terrible was this scourge at one time 
that people deliberately had themselves 
inoculated with a mild type of the dis- 
ease. It was a terribly risky procedure, 
for a mild case with me might be fatal 
to you, but it was one way of develop- 
ing this “acquired” immunity, and the 
whole situation gave the scientist food 
for thought. If acquired immunity, then 
why not artificially acquired immunity? 
Here, as in the case of malaria, science 
followed a promising lead and many dis- 
eases have had very slim pickings ever 
since. 

When the doctor stabs you with a 
hypodermic for typhoid, and gives you 
this third type or so-called artificially 
acquired immunity, he is literally fool- 
ing your body. Most microbes are them- 
selves really very nice little fellows to 
whom the body has no objection, but 
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depends on certain toxins or poisons 
which they secrete. For any particular 
disease, this toxin is very specific. Now 
your body fights fire with fire. It manu- 
factures an anti-toxin to neutralize this 
poison, just as you use an acid to offset 
a base. (This counter poison also, in- 
directly, kills the germ.) The whole 
course of any germ disease depends on 
your ability to turn out anti-toxin. 

This body of yours learns fast and 
doesn't forget. When you have scarlet 
fever you learn to manufacture the anti- 
toxin which neutralizes and kills that 
microbe. From that time your body is 
very much on its guard. When next you 
are attacked by this particular germ, its 
arrival is a signal for the immediate 
manufacture of anti-toxin in such quan- 
tities that the luckless microbe is liter- 
ally smothered before it can even start 
business. 

So, in order to forestall all this, the 
doctor rings in a false alarm. He takes 
some of the toxin or poison of the dis- 
ease in question, say typhoid, and injects 
it into your arm. Immediately there is 
terrific internal commotion. Tour body 
thinks it is being attacked by the deadly 
typhoid germ and holds up other busi- 
ness to turn out typhoid anti-toxin. At 
weekly interv'als the doctor throws in 
two larger doses, to keep up the illusion, 
and then lets nature take its course, 
I^'hen it is all over, your body has 
learned the lesson of how to manufac- 
ture typhoid anti-toxin fast and in large 
quantities. Should the genuine typhoid 
hug later arrive he just has time to get 
inside the door when he is taken very 
firmly by the scruff of his neck, thrown 
out and tlie door slammed in his face. 

F inally, there is a fourth curious 
type of immunity which gives pro- 
tection after you take the disease. We 
mention it here because its application 
depends on exactly the same principles 
we have just been noting. It is called 
“passive” immunity and is used in cer- 
tain diseases, for the very good reason 
that we have thus far found nothing 
better. Nevertheless it is very effective, 
even if a trifle nerv'e racking. Diphtheria 
was, until lately, a case in point. We 
could not inoculate against this dis- 
ease. Moreover, it has a very dangerous 
peculiarity— it is a fast worker. So rapid 
is the progress of diphtheria that the 
body has not the time to build up its 
own anti-toxins. Hence the very heavy 
diphtheria mortality up to the present 
century. Then medicine decided on good 
football tactics. Unable to hold the line, 
we now allow diphtheria to move right 
in, take possession and have things all 
its own way. Then the doctor uncovers 
his star trick play. 

If you can’t manufacture anti-toxin, a 
horse can. We inject diphtheria toxin 
into the animal, his body builds up auti- 
torin in defease, and we keep this for 


use in just such cases. W^hen the disease 
is at its height we assist the body by 
injecting this anti-toxin in such quan- 
tities that the diphtheria toxin is com- 
pletely neutralized and the germs so 
weakened that the body can mop them 
up at its leisure — a very dangerous type 
of delayed play wliich works perfectly 
if everyone knows his business. We call 
it "passive” immunity because the anti- 
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Bottles being filled with pasteurized 
milk and touted toward the con- 
sumer, mainly freed from germs 

toxin is prepared outside the body. All 
you do is act as the guinea pig. We 
should add that medical science now has 
a very successful inoculation against 
diphtheria, a product of the last few 
vears. 

Since preventive medicine has made 
such strides in its struggle against dis- 
ease, you very naturally wonder that 
sickness is still a problem. But it is, as 
we all know, and that for very good 
leasons. Ever)' disease germ is very 
much of an individualist. He does things 
his own way. For example, you could 
take all the precautions mentioned up 
to now under the general head of disease 
contagion — and it wouldn’t mean a 
thing to a hookworm. ^ ou contract that 
disease by walking barefoot over in- 
fected ground. This animal burrows in 
through the skin of your foot, taxis 
around through the blood stream and 
finally lands in the digestive tract— just 
his way of doing things. 

We haven't the slightest idea how 
some other diseases spread. Many a re- 
search man would literally give his right 
arm if he could just find a clue as to 
how infantile paralysis gets around. 
That might he the first step towards its 
control— and it might not. But at least 
W'e would have something to work on. 

Then there are certain diseases to 
which you won’t develop immunity, even 
after you have had them. The common 
cold is a notorious example. German 
measles is another. For some reason or 
other, which is still very obscure, the 
body cannot learn to build anti-tovinR 


rapidly enough to check these ailments. 

Other disease germs have certain 
peculiarities which make the manufac- 
ture of vaccines impossible. Tuberculosis 
is an excellent example. This germ is 
easily seen under the microscope, will 
grow outside the human body, and has 
been the “microbe guinea pig” for 75 
years. Here we are pretty much where 
we started. Either it won’t, the body 
won’t, or something won’t. We can’t 
seem to get a vaccine which protects 
against tuberculosis, and the “white 
plague” is still treated by sunshine, 
fresh air, and rest. 

E are more or less chasing the 
microbe into his own back yard 
and cornering him. The development of 
better microscopes is helping. Up to 
lately we could magnify an object 2000 
times, which was not had. Now we can 
raise the ante to 3000 times, which is 
better. It helps if you can see the little 
devils ; but many are too small to find, 
even with the very best of microscopes. 
Then, again, it improves the situation if 
you can farm them out, as it were. If 
you wish to learn the tricks of microbes, 
then you need microbes to play with. 
Some will live only in the human body, 
dying almost instantly when they leave 
it. Others can be bred in test tubes and 
examined at leisure. This helps. Some 
of our most careful research has been 
aimed at developing a diet on which, 
say, infantile paralysis would live out- 
side the body. We have failed here 
but had brilliant success with other 
germs. And we are making very definite 
progress. 

The existence of contagious disease is 
an insult to science. We haven’t the 
brains to outwit a little germ so small 
that even the best microscope can’t find 
him. But we are making the going tough. 
Your local health officer and the state 
department have him worried. Just a 
little more co-operation from everyone 
and we may have many a germ stuffed 
and mounted in our microscope museum 
as “the last specimen of the now ex- 
tinct species Diphtheriens omnivorens, 
trapped attempting to leave this planet 
for Mars.” 

Let us close with an appeal for co- 
operation. We are living in a country 
which stresses individual freedom. If I 
don’t like vaccination, I can say so. It 
is my privilege to tell the local health 
officer he is a chump, or to spend a 
million to combat vivisection. No one 
compels me to drink pasteurized milk, 
while in food matters the only real 
policeman is the stomach-ache. This is 
all as it should be. 

But you can’t bluff a bug. My well- 
intentioned ignorance may start a 
typhoid epidemic or hold up research 
on sleeping sickness. Your health of- 
ficer, like the Mississippi levee, stands 
.between you and disaster. 




In many of the new cars being 
brought out this winter, designers 
have gone to great lengths to elim- 
inate obstructions from the front 
compartment and to increase driv- 
ing convenience. For example, the 
parking brake lever on the new 
Dodge is located directly under 
the center of the instrument panel 


Automatic and semi-automatic 
transmissions are featured on many 
of the new cars. In the Buick self- 
shifting transmission a four-speed 
planetary system automatically pro- 
vides the correct gear ratio needed. 
A lever under the steering wheel 
selects neutral, reverse, or forward 




The Pontiac remote-control gear shift 
eliminates the lever from the front floor 
and places it under the steering wheel. 
Here it is operated in the familiar "H” 
pattern, except that the "H” is on its 
side instead of flat. The lever under the 
wheel is linked to the transmission 
through a movable rod which is held 
parallel with the steering column. The 
clutch pedal is used in the same manner 
as with the conventional gear shift 


Coil-spring rear suspension is being 
pioneered by Buick for 1938. Improved 
riding and steering qualities are claimed. 
Photograph shows spring and airplane- 
type shock absorber at left rear wheel 



The new dome-shaped “turbulator” pis- 
ton used in the 1938 Buick engines. It is 
claimed that the shape of the piston- 
head controls combustion and permits 
the use of a higher compression in the 
engine without detonation and without 
the use of so-called "premium” fuels 



In the new starting mechanism used by 
Chevrolet, the starting motor is con- 
nected to the starting pinion through 
an over-running clutch. The pinion is 
mechanically meshed with the fly-wheel 
gear before the switch on the motor is 
closed. The photograph shows the pinion 
disengaged. As the pedal is depressed 
the linkage moves the pinion into mesh. 
The same linkage then closes the motor 
switch and the starting action takes place 



A new battery location and design in many of the new cars adds 
to the convenience of servicing. The location is between the en- 


No coil springs are used in the new Chevrolet clutch. Instead, 
a spring-steel diaphragm with 18 fingers bears against the 
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Science is Enthused about Some of the Significant 
Problems which Urey’s Achievement Promises to 
Unravel . . . Opportunities that Surpass its Dreams 

By BARCLAY MOON NEWMAN 

the green leat and turn light, water, and 


H eavy nitrogen with which to label 
molecules is at hand. A first step 
has been taken toward tracking 
the paths and detecting the nature of 
the dance of invisible particles whose 
rhythm makes possible the visible phen- 
omena of life — the growing body, the 
thoughtful brain, the birth of offspring, 
the upward surge of evolution, the aging 
that ends lethally. What big advances 
are to come? 

Nitrogen’s many rules in the living 
thing are of the most profound signifi- 
cance. Amid all the stupefying di- 
versity of earthly life, there exists no 
form wliich can dispense with this ele- 
ment. The basic threads out of which 
all life fabric, every animate shape, is 
woven are the nitrogen-containing pro- 
teins — albumin of egg-white, casein of 
milk, gliadin of wheat, myosin of lean 
meat. The center of life-control, the 
nucleus within every living cell, is rich 
in protein— therefore in nitrogen. And 
yet nitrogen remains among the least 
understood of protoplasm’s vital ele- 
ments. 

Now. however, heavy atoms of nitro- 
gen can be used as tags or labels by 
which to distinguish certain molecules 
from others of the same kind found in 
the body. By such tags, molecules can be 
traced even into the most obscure of 
life’s laboratories within the tissues, and 
the fate of nutrients and other significant 
life materials can be brought to light, 

T he tag of heavy nitrogen can be at- 
tached to the tiny bits, the amino 
acids, which the organism strings to- 
gether to make into giant protein mole- 
cules. The comings and goings of these 
bits, liow' tliey are strung together into 
huge particles, what the destiny of these 
great molecules in the life mechanism, 
and how the amino acids and their great 
synthesis, the proteins, co-operate with 
other important materials — of such fas- 
cinating leads to the solution of life’s 
secrets the elucidation has begun. 

Besides these long-baffling general 
problems of the construction and funda- 
mental modes of action of proteins, 
there are countless special problems of 
etjual interest. Vitamin B, the “nerve 
vitamin,” which prevents the paralysis 
of beriberi, has nitrogen as a constituent. 
What is the precise manner of action of 
this strange compound, essential to ex- 
istence yet present in remarkably min- 
ute quantities? The answer, gained 
perhaps by the aid of heavy nitrogen as 
^jnndic|Rorj^ot|lAggm^io;^^tiste 


to pierce deep into the misty realm of 
the nervous system, and even beyond. 
Ijecause plants and microbes as well as 
the higher animals draw a portion of 
their vitality from Vitamin B. 

Unique among live beings, lowly or- 
ganisms such as the bacteria in the roots 
of clover, take free nitrogen from the 
air and fix it to other elements, to give 



Prof. Harold C. Urey, of Columbia 
University, Nobel Chemistry Prize 
winner, discoverer of heavy water 
and, recently, of heavy nitrogen 

rise to nitrates— valuable in fertilizers 
and explosives. May not heavy nitrogen 
teach man how to manufacture nitrates 
cheaply and efficiently after the way of 
the nitrogen-fixing bacteria? 

Chlorophyll, the pigment which gives 
greenness to vegetation, makes possible 
a more important synthesis, photosyn- 
thesis, the production of sugars and 
starches from the soil water and the 
carbon dioxide of the air, sunlight being 
the source of energy. Cldorophyll is be- 
lieved to be the chief enigma in this 
utilization of sunlight— the storing of 
light-energy in foods which are prac- 
tically the sole source of fuel for the 
world of life. It is now an old dream 


part of the air into foods and carbon 
compounds, both edible oils and fuel 
oils, and innumerable by-products— 
again cheaply, and with high efficiency. 
Coal and oil deposits are traced to an- 
cient photosynthesis. Nitrogen is a com- 
ponent of chlorophyll too, and a signifi- 
cant component. Heavy nitrogen will 
help realize this dream — though surely 
not soon, since photosynthesis is among 
the most complex of animate phe- 
nomena. 

O NE of the most startling conceptions 
in the entire history, the entire uni- 
verse, of science is steadily becoming 
more firmly established as fact. This con- 
ception is of molecules, made like all 
molecules out of atoms, of course always 
inanimate, but molecules which can in- 
duce the formation of dupHcates of 
themselves out of the surrounding me- 
dium, if it is of suitable composition. 
These molecules are the units that make 
up chromatin, the material which is the 
controlling machinery of inheritance- 
material present in the nucleus of every 
cell, material assuring that the offspring 
will be closely similar to its parents. 
Chiefly because of its chromatin, the 
hen’s egg develops into the chick, which 
shows species and family resemblance. 
And the egg arises from a cell within the 
hen’s reproductive organs by a process 
in which the cell’s chromatin makes a 
copy of itself, banding this duplicate 
machinery of inheritance to the egg. In 
order that such a copy may be made, the 
chromatin’s units, or genes, separately or 
together— and perhaps assisted by the 
surrounding medium — construct new 
units like unto themselves. These mole- 
cules, intricate and giant, become linked 
in fragile threads — ^the chromatin. Since 
these automatically reproducing parti- 
cles ai’e protein, nitrogen is involved in 
a major way. Heavy nitrogen provides 
new hope that more definite understand- 
ing of heredity’s astonishing molecules 
may be forthcoming in the not too dis- 
tant future. 

Heavy nitrogen in concentrated form 
>is the recent epochal achievement, of 
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Dr. Harold C. Urey, professor of chem- 
istry at Columbia University, who was 
awarded the 1934 Nobel Prize in chemis- 
try for his discovery of heavy water. 
This achievement is epochal because it 
brings to expeiimental medicine and to 
all seekers of life’s secrets a new and 
invaluable tool of research. 

In 1935, Dr. Urey suggested that 
nitrogen’s two varieties— light and heavy 
atoms— could be separated by the chem- 
ical process which he has now brought 
nearer perfection. The problem was sur- 
passingly difficult, since the two kinds 
of atoms aie almost identical in both 
physical and chemical properties. And 
the difference between the weights of 
the pair is so slight as at first sight to 
appear meaningless. 

T his unthinkably tiny difference may 
be simply expressed, however. When 
the weight of an atom of light hydrogen 
is taken as 1, then a heavy hydrogen 
atom — a deuterium atom— weighs 2. On 
this scale, the weight of a light nitrogen 
atom is 14, while that of a heavy nitrogen 
atom is 15. And here we may recall that 
when we take a breath of air— of which 
four fifths is nitrogen— we are inspir- 
ing atoms of light nitrogen mixed with 
traces of heavy, but both in trillions so 
numerous as to defy our mental grasp. 
Yet scientists have in the last few years 
learned that upon such wondrously 
small particles nature's biggest mysteries 
are founded. 

Also upon such minutiae Dr. Urey has 
built his success, for his process of 
separation depends upon the almost in- 
significantly greater weight of the heavy 
nitrogen. He uses a tube, six inches in 
diameter and 35 feet high. Twelve hun- 
dred small steel plates, arranged in a 
column, extend up through the tube, 
and over these a solution of ammonium 
sulfate is allowed to drip down. This 
compound, best known as a constituent 
of fertilizers, contains both light and 
heavy nitrogen atoms. By chemical re- 
action at the bottom of the tube, the 
ammonium sulfate is made to yield up 
its nitrogen in the form of ammonia, 
some of which remains dissolved in the 
solution below and some of which rises, 
as a gas, through the tube. 

The ammonia molecules of the gas 
are taken up by the down-dripping so- 
lution, from which they displace other 
ammonia molecules — which, of course, 
are part of the larger molecules, the 
ammonium sulfate. But the ammonia 
molecules with the light nitrogen tend 
to remain in the gas, while the ammonia 
molecules with the heavy nitrogen go 
more rapidly into the solution. Thus, 
heavy nitrogen is increasingly concen- 
trated in the ammonium sulfate solution 
at the bottom. When this solution is 
drawn off, the heavy nitrogen is obtain- 
ed in concentrations of the order of two 
-a ]id v one-halfi..aCThenfc~as against the 


few atoms of this variety normally 
found mixed with the far more abundant 
light atoms. By this means, the equiva- 
lent of about two fifths of a pint of heavy- 
nitrogen gas per day is obtained. The 
process is slow, the cost high. 

Nevertheless, this separation of nitro- 
gen’s two variants, though only partial, 
does provide bio-chemists with enough 
heavy atoms for extensive and highly 
meaningful experimentation. Already 
some of Dr. Urey’s heavy nitrogen, in 
the hands of Dr. Rudolf Schoenheimer. 



Dr. Urey (left) and Dr. John R. 
Huffman with the 35-foot column 
by which the heavy isotope of ni- 
trogen was separated in quite siz- 
able quantities for the first time 

Columbia bio-chemist, and his co-worker, 
Dr, David Rittenberg, has brought new 
information about chemical activities 
within the animal body. 

In a preliminary experiment. Dr. 
Schoenheimer tested the possibilities of 
heavy nitrogen as an indicator. He syn- 
thesized the substance glycine, using 
heavy nitrogen instead of light nitrogen. 
Glycine is one of the amino acids — the 
building blocks of proteins’ molecular 
architecture— and occurs in proteins 
throughout the organic world. The heavy 
atoms later identified the glycine mole- 
cules so produced. 

Next, our bio-chemist combined his 
tagged glycine with benzoic acid — a 
chemical sometimes used in tiny quanti- 
ties for the preservation of food, and a 
component of many a complex com- 
pound which plays a life role or which 
is a waste thrown off in vital reactions. 
This combination made a bigger mole- 
cule: hippuric acid, one of these waste 
products. He fed this labeled acid to 
rats. When he was able to discover 
heavy nitrogen in hippuric acid disposed 
of by the rats’ kidneys, he could be 
sure that his tagged acid had been ab- 
sorbed through the walls of the intestine, 
transported bv the blood to the kidneys 


and there excreted. Hence, for the first 
time, a nitrogen-containing molecule had 
been traced thiough the body by the use 
of nitrogen 15 as a tag. 

In the same series of experiments, Dr. 
Schoenheimer solved a hio-cheraical puz- 
zle. Benzoic acid is set free as a necessary 
but toxic side issue from life chemis- 
try within the cells. It is rendered 
harmless by yoking glycine to it, and 
the hippuric acid so formed is readily re- 
moved. Now glycine is a part of almost 
all proteins wherever occurring. Bio- 
chemists have wanted to know whether, 
in order to yoke glycine and benzoic acid 
into hippuric acid, protoplasm must 
turn to a glycine-containing protein to 
get the needed glycine; or whether 
protoplasm could merely use any avail- 
able. free glycine that might be present. 

F ree glyclne and free benzoic acid 
were injected separately into the 
blood stream, and the kidneys excreted 
hippuric acid which must have been 
synthesized from the glycine injected — 
for this glycine was labeled with heavy 
nitrogen. It is to he concluded, therefore, 
that glycine can he directly utilized in 
the formation of hippuric acid; the 
amino does not have to be taken from a 
glycine-containing protein. 

Drs. Urey and Schoenheimer deter- 
mine the presence and the concentration 
of heavy nitrogen by means of the mass 
spectrometer, a device in which a power- 
ful magnet is used to separate heavy 
atoms from light atoms after they have 
been bombarded and electrified— that 
is, ionized— by a stream of electrons. 
The mass spectrometer can detect, iden- 
tify, and even measure as little as a 
hundredth of a millionth of an ounce. 
It can indicate a 1 percent increase in 
the ratio of heavy to light nitrogen — 
an increase, in the weight of nitrogen, 
of one part in 300,000. Dr. Urey’s mass 
spectrometer is shown in one of the illus- 
trations. 

The continued increase in bio- 
knowledge through the use of heavy hy- 
drogen (deuterium) strengthens the be- 
lief in heavy nitrogen’s future as an 
instrument of research. Dr. Schoen- 
heimer, by aid of deuterium, has lately 
been carrying on very successful in- 
vestigations of the ways in which ani- 
mals treat fats. AH fats ai'e constructed 
of carbon, hydrogen, and oxygen. Hence 
he was able to label fat-molecules by re- 
placing part of their hydrogen with 
deuterium— and so could keep track of 
these molecules in the bodies of expe- 
rimental animals, such as mice. So too 
he was able to set forth something of 
the history of fats within the human 
body, since the physiologies of mice 
and men are essentially the same. He 
showed that animals can convert oils 
into fats which do not so readily melt, 
that is, into solid fats; and can also, 
if need be, reverse the prodess and 
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transform solid fats into oily fats. 
Tagged molecules gave the first actual 
proof of this suspected ability of the an- 
imal machine. 

Of still greater scientific interest is 
Dr. Schoenheimer’s demonstration that 
the turnover of fats and compounds de- 
rived from them is much more rapid 
than has been suspected. In mice, and 
presumably in men, stored fat is re- 
moved and replaced every few days — 
even if no fat is eaten, and must be 
synthesized by the tissues from sugar 
and protein. The living body lias always 
been conceived of as constantly active, 
yet it had been assumed that at least 
stored materials are seldom disturbed. 
Now we realize through research with 
tagged molecules that few, if any, body 
components remain intact for very long. 
Life’s processes seethe even through the 
parts of the organism which appear 
most inactive and most durable. 

Unfortunately, much of Dr. Schoen- 
heimer's work, so accurately carried out 
and by him so conservatively reported 
to the American Chemical Society, has 
been widely and grossly misinterpreted 
to the public through both daily news- 
papers and weekly magazines. In tlie 
course of his experiments, Dr. Schoen- 
heimer noted— as many another investi- 
gator before him— that the simpler fuel 
nutrients, such as oils made up of small 
molecules, and also butyric acid pres- 
ent in butter, are burned by the body 
far more speedily than are fats made 
up of big, complex molecules. Imme- 
diately the public was falsely informed, 
by reporters and editors who did not 
consult Dr, Schoenheimer, that since 
butyric acid is found in butter, and is 
rapidly burned, one could eat butter 
without fear of putting on weight. Im- 
mediately, too, it was assumed that all 
diets could go into the discard. This 
broadcasting of misinformation is trace- 
able to neglect of two facts. First, the 
body may burn certain nutrients more 
rapidly than others, but any nutrient, 
if taken in excess of the body's needs, 
may be stored. And, second, the greater 
the quantity of light-weight molecules 
eaten, the greater the quantity of the 
heavy-weight molecules which is stored 
as reserve fat: hence butter is a ready 
means to increase in buxomness. 

V ARIETIES, or isotopes, of elements 
that are important to life may be 
used as indicators of life’s secrets be- 
cause protoplasm apparently treats tag- 
ged molecules and the corresponding 
untagged molecules alike — provided the 
isotopes are not supplied in concentra- 
tions much higher than those to which 
the organism is normally accustomed. 
On the other hand, concentrated heavy 
water, water consisting of ordinary oxy- 
gen and tlie double-weight hydrogen 
(now called deuterium), has proved 
toxic at least to certain forms of life, 


such as tadpoles and the slipper-animal- 
cule, paramecium. microscopic inhabi- 
tant of ponds and streams. Biologists 
thus taught chemists and physicists a 
tiling or two. Varieties of the same ele- 
ment do make a vital difference to life s 
systems — ^when these isotopes are pres- 
ent in high concentrations. Once em- 
phasizing physical properties almost 
to the complete exclusion of all other 
characteristics, physicists and chemists 



The mass spectrometer Dr. Urey 
uses in determining presence and 
concentration of heavy nitrogen 


have been shown that the other chaiac- 
teristics are sometimes, if not invariably, 
highly significant in the study of an 
element’s nearly indistinguishable vari- 
ants. What heavy nitrogen, as opposed 
to the common mixture of light and 
heavy atoms, means to the live thing 
only experimentation will make clear. 
Perhaps heavy nitrogen will find its 
place in the production of new drugs, 
less poisonous to the human body than 
present ones having mostly light nitro- 
gen, but more potent as heart stimulants, 
antiseptics, or anestlietics. It may be 
that vitamin B, made with heavy nitro- 
gen alone, will be found more beneficial, 
or perhaps toxic, to the body as against 
vitamin B as we obtain it today. The 
delicacy of protoplasm is beyond the im- 
agination. We can rest convinced that 
heavT nitrogen is going to have distinc- 
tive effects, however unguessable these 
effects are now. 

Still, bio-chemists most familiar with 
such considerations believe that, how- 
ever delicate life chemistry is, it is going 
to be only insignificantly affected by 
such comparatively small numbers of 
heavy atoms as would be introduced 
into the body in drug molecules. Heavy 
water, unless in high concentration, ap- 
parently is without effect upon the or- 
ganism. The really valuable researches 
at present are those in which isotopes 
are used as labels rather than as modi- 
fiers of life activity. 

Investigators along such lines are also 
turning their attention to varieties of 
potassium, another vital eleme nt, a reg- 


ulator of heart beat and a participator 
in the basic life phenomena of prac- 
tically all animals and plants. Potassium 
has three variants, atoms of weights 
39, 40, 41. Atom 40 is the rarest but by 
far the most interesting. It is the only 
atom which is at the same time essen- 
tial to life and, like radium, radioactive ; 
for, potassium 40 emits penetrating lays, 
beta rays, consisting of negative parti- 
cles of electricity, or electrons, travel- 
ing at high speed. 

HAT relation has this radioactivity 
to the existence of animate beings? 
Speculation on tliis score has been 
great. But the actual known facts are 
veiy few and as yet unrelated because 
so recently found. The radioactive vari- 
ety has been found in unusually low con- 
centration in portions of the heart— that 
is, in concentrations below those in 
other parts of the body, other plants 
and animals, and the sea. On the othei 
hand, bone manow, where red blood 
cells are formed, is relatively richer in 
the radioactive variety. Seaweed, too, 
concentrates radioactive potassium — the 
latio of potassium 40 to potassium 39 is 
gi eater in seaweed’s potassium than in 
the case of the potassium of the sur- 
rounding water. What is the meaning 
of life’s selective action upon potassium 
isotopes? Thus far, no one can guess. We 
must wait for the results of research 
under way. And we can he eager fur 
these results, because the very bases of 
animate existence may be concerned. 

Though radioactive potassium 40 is 
the only essential or life element which 
is naturally radioactive, it is only one 
• of a number of radioactive substances 
used in modern biological work. Not 
only are heavy atoms used as tags for 
molecules involved in life processes, 
but also life elements are being made 
into labels— by bombardment until 
they are artificially radioactive. Bom- 
bardment is done with streams of parti- 
cles emerging from atom-smashing de- 
vices, such as the cyclotron of E. 0. 
Lawrence. Thus, ordinary or non-radio- 
active phosphorus atoms can be derived 
as unstable atoms which spontaneously 
burst, giving off readily detectable rays. 
These rays are detected by a photo- 
electric cell connected with an ampli- 
fier; the sensitive metal of the photo- 
electric cell, struck by the rays, sets up 
minute electric currents and the ampli- 
fier steps them up so as to be easily ob- 
servable. Such artificial radioactivity 
does not last very long, only minutes or 
hours, but is lasting enough to permit 
of its use in experimentation. 

Sulfur can be bombarded and so trans- 
muted into artificially radioactive phos- 
phorus. The phosphorus atoms are com- 
bined to form the mineral nutrient, sodi- 
um phosphate, which is then fed to rats. 
After some hours, in which absorption 
(Plea se turn to page 380) 
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Retreading and Re-Capping . . . Carcasses Must Be 
Sound , . . Four Out of Five ... Of Greatest Value 
When Cars and Trucks Are in Constant Service 



A typical automobile tire retreading plant equipped with a full line of molds to 
rebuild all sizes of motor cat and truck tires and thus double their mileage life 

By PHILIP H. SMITH 


I AST year over 4,000,000 automobile 
I tires were retreaded to carve away 
about 13 percent of the new-tire 
replacement market, yet this business, 
which seems to promise attractive econ- 
omies for the American motorist, is one 
of the least known and least understood 
in the country. 

Retreading is a depression phenome- 
non— a Topsy-like growth, apparently 
shrouded in a good deal of mystery. It 
involves nothing more nor less than re- 
placing with new live rubber the tread 
which has become worn smooth under 
the abrasive action of the road. The only 
real mystery involved is why more peo- 
ple do not avail themselves of the prac- 
tice and why so little is said about it. 

The retreading process of prolonging 
tire life can lay no claim to newness. 
Tire manufacturers have practiced it for 
at least ten years, but they confined it 
to tires used by bus and taxicab com- 
panies which operate whole fleets of ve- 
hicles and buy their rubber on a strictly 
mileage-delivered basis. It took the de- 
pression, with its call for travel at rock- 
bottom cost, coupled with certain tech- 
nical developments, to bring retreading 
forward as a mass consumer proposi- 


tion of more than limited importance. 

Very strangely, it was improvement 
in tire construction that made retreading 
practical. The present-day tire is a mas- 
terpiece of rubber engineering, as any- 
one must admit if the product of earlier 
days is recalled. Its foundation, the fab- 
ric carcass, is so excellent that it out- 
lasts the tread two to one. The carcass 
has to be strong for, whereas the motor- 
ist can comprehend the wearing down of 
the rubber tread, he regards sudden 
failure of the carcass as evidence of de- 
fective workmanship. Tread wear is 
faster (relative to the fabric) than it 
used to be in the days of the high- 
pressuie cord tire, in spite of all ad- 
vances in the art of compounding 
rubber to increase durability. This is 
traceable directly to the decrease in 
wheel and tire diameters, which means 
more revolutions per mile of travel, and 
it follows also from faster driving and 
quicker deceleration. 

The technical advance which made 
retreading feasible was the development 
of the full-circle mold which permitted 
vulcanization of the new tread over the 
whole circumference of the tire instead 
of sectionally, as practiced hitherto. 


Then some enterprising people, located 
principally on the west coast, opened up 
retreading establishments and invited 
the consumer to enter. 

He entered because he had little 
money in his pocket and any economy 
had stiong appeal. Retreading captured 
California and then spread eastward. 
Today the business comprises many 
manufacturers of equipment, indepen- 
dent producers of Caraelback (tread 
material I , patches, cements, and all the 
accessories required by the process, and 
thousands of retreaders, some devoting 
all their energies to rebuilding tires, 
others devoting part time to it and the 
rest to selling new tires; and, last but 
by no means least important, there are 
retreading stations which are operated 
by the tire manufacturers. 

M any prophesied that retreading 
would shrink back to insimifi- 
cance when prosperity returned. Re- 
treading tires is like re-soling shoes, 
they said, and the public will prefer the 
new product when it has an income. But 
the business continued to flourish. What 
they did not foresee was a rise in tire 
prices reflecting liigher material costs, 
which maintained the spread between 
new tire and retread prices. 

Now. you may ask, as nearly every- 
body does when the subject of retread- 
ing is aired : ‘Tf retreading is successful, 
why don't we hear more about it?” To 
which the immediate answer can be 
given that it is and it isn’t, and the rest 
of this article will be devoted to explain- 
ing away the paradox, or, in the ver- 
nacular, “to putting you wise.” 



A re-capping mold in which vul- 
canizing heat is applied to the tread 
alone, and not to the entire carcass 





Stages in the process of retreading 
an automobile tire. Left: Inspecting 
the carcass. Upper left: Buffing off 
the old tread down to the fabric. 
Above; Applying cement to the cas- 
ing. Upper right: Putting on the 
Camelback or new rubber tread. 
Right; Rolling the Camelback to ex- 
pel air and insure all-over bond. 
Below: Removing the rebuilt tire 
from the circular retreading mold 


Retreading is beset with many pit- 
falls both technical and commercial. Not 
all tires can be retreaded — successfully, 
that is — and deliver a mileage that war- 
rants the outlay. The carcass or fabric 
foundation must be in good condition, 
without cuts or breaks. It pays no better 
to retread a poor automobile tire than 
it does to re-sole a pair of shoes when 
the uppers are cracked. In both cases 
the condition depends upon the care 
with which the owner travels. If a nm- 
torist subjects his tires to overloading 
or under-inflation, or bumps into curb- 
stones, he might as well forget retread- 
ing. By the law of averages this reduces 
the number of tires fit to undergo the 
process to a maximum of four out of 
five. 

xlnotiier limitation is that imposed by 
age. Heat, light, and moisture deteri- 
orate rubber and if a tire has not been 
worn to a state where it is ready for the 
retreading within three years of pur- 
chase, it is wiser to buy a new lire than 
to superimpose a good tread upon a 
questionable carcass. This IknitaiioR 
means that retreading is of little value 
to the motorist who ikives only 80M to 
10,IW0 miles a tehr. and Conversei 


is of greatest value to the owners of vehi- 
cles which are kept in constant service. 

When a tire succeeds in passing the 
specifications of soundness, it can be re- 
treaded so that it null give anywhere 
from 80 to 125 percent of its original 
mileage. The process is as follows: 

"Whatever rubber remains on the tread 
is removed by buffing down to a point 
where the fabric carcass is exposed to 
view. The breaker strip and cushion, 
wluch axe an essential part of construc- 
tion, are removed and the carcass is then 
placed in a drying room where it is kept 
fw 12 to 36 hours in a temperature of 
about 120 degrees, Fahreaihdit. After aB 




ion and breaker strip are cemented on 
and allowed to dry, following which the 
new tread, or Camelback, is affixed and 
the tire is slid into the clam-shell mold 
for vulcanization. When the curing pro- 
cess is completed and the tire is taken 
from the mold, it will sport a non-skid 
design and to all outward appearance 
it will be new. 

Whether the renewed tire gives the 
motorist 80 or 125 percent of its original 
mileage, depends upon the skill exer- 
cised in carrying out the retreading pro- 
cess and upon the quality of the ma- 
terials used — assuming, of course, that 
inspection revealed the carcass to be 
flawless. Here is where another hazard 
creeps in. 

It isn’t possible always to detect flaws 
in a carcass, although experience trains 
men to do an excellent job. A much 
greater hazard exists in the incompe- 
tence of retreaders and in their lack of 
equipment adequate to do first-class 
work. The business is still flooded with 
“gyps” whose main interest is to dress 
up old tires and pass them on to the 
consumer rather than to conserve and 
dispense mileage. This is the bane of 
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time to eradicate. Finding the reliable 
retreader, therefore, is only one of the 
many steps to be taken to get satisfac- 
tion from retreading, but reliable men 
are to be found. 

The test of the retread is in the mile- 
age it delivers. Promises, guarantees, 
and attractive show windows are not ab- 
solute guides to good workmanship. 
Some of the dirtiest shops do the best 
work; some of the most attractive sta- 
tions deal in the poorest wares. But this 
is slowly changing to give the outward 
signs real significance. Retreading is 
rapidly losing its salvage reputation, to 
enter into the class of legitimate service 
business. 

At this point the question will arise: 
“Aren’t retreads dangerous?” It takes 
only one failure to create a lasting im- 
pression of hazard, but one failure 
doesn’t tell the story. A good retread is 
much safer than a tire that lacks its non- 
skid surface or is worn thiough to the 
fabric; a poor retread is dangerous 
mainly because of the unwarranted re- 
liance placed upon it. Ambulances, fire 



All pliutoBraphs cuuitesy Rebuilt Tiic Joiiiiuil 

Top row, left to right: Worn tire, old tread removed, new tread applied, and the 
rebuilt product. Bottom row: Two good examples of before and after retreading 


departments, buses, and hundreds of 
other services in which reliability is es- 
sential, make use of retread tires. Even 
the motorist who decries their use is 
likely to ride on them with serenity if 
he travels by bus or taxi. 

In the main there are two classes of 
users. The first group comprises the 
same type of consumer who has his 
shoes re-soled until the uppers are gone. 
The second group comprises operators 
of great fleets of vehicles where tire costs 
are a big item and small economies ac- 
cumulate to make the difference between 
profit and loss in operation. It is from 
these fleet operators who keep records 
that the figures of 80 to 125 percent of 
original mileage are obtained, and it is 
from them again that the possibilities of 
savings are to be garnered. 

If we assume that four out of five tires 
can be retreaded and that 100 percent 
repeat mileage can be had, the possible 
savings incident to retreading run from 
30 to 50 percent of new tire cost. No 
closer approximation can be made, be- 
cause of the variation in tire prices and 
charges for retreading. Much depends 
upon the driver’s care of his tires, and 
drivers are notoriously careless. 

Within the past few years another 
practice has developed which is part and 
parcel of the tire rebuilding business. 
The practice is called re-capping and 
is similar to retreading, but there is this 
diflerence: not all the rubber tread is 
buffed off, nor are breaker strips and 
cushions removed. The new tread rub- 
ber is vulcanized to the old rubber tread 
and shoulders, rather than to the fabric 
of the carcass. Obviously, tires which 
have been worn down to the fabric can- 


aired in raging controversy and it is tm» 
early to garner any residual fact. The 
proponents of i e-capping declare that a 
better bond can be had in vulcanizing 
rubber to rubber; that the process can 
be repeated many times to give much 
longer service than retreading, which 
most will agree can be performed only 
once. They also maintain that life is pro- 
longed by virtue of the fact that the heat 
of vulcanization does not penetrate to 
the fabric or the sidewalls and that 
leaving breaker strip and cushion intact 
means less interference with the basic 
engineering design. 

Opponents of re-capping declare that 
tread rubber must be removed in order 
to discover fabric separation and disin- 
tegration, and that re-capping permits 
concealment of defects to he revealed 
later by failure on the road. 

Both retreading and re-capping are 
being done successfully and it is quite 
probable that both will end up in serv- 
ing distinct fields. Perhaps the best car- 
casses win be re-capped and the more 
worn ones will be retreaded. Re-capping 
is attractive because the process requires 
less material than retreading. 

What has been said so far will explain 
the paradox that retreading both works 
and doesn’t work. A little more must be 
said to explain why more is not heard 
about the practice — why it seems to re- 
main little more than a name to the 
average motorist. 

More people are interested in seeing 
retreading fail than wish it to prosper. 
The more it succeeds, the more it be- 
comes known, the fewer the sales of new 
tires; and, as everyone knows, there is a 
vast organization predicated upon a con- 


to push it and word-of-mouth remains 
almost the sole promotional activity. 

A ctually, retreading seems not the 
-calamity that some tire manufactur- 
ers envisage, nor yet the millennium that 
some motorists hope. Its possible expan- 
sion can be calculated with some meas- 
ure of accuracy and that maximum is 
many years off. Probably under the most 
ideal conditions retreading could never 
exceed 50 percent of the total replace- 
ment tire production of any given year, 
and this ultimate point, as well as the 
rate of approach, depends in large 
measure upon the integrity of retreaders 
and their adherence to high standards. 

Certainly some readjustments will 
have to be undergone in crude and re- 
claimed rubber markets as well as in 
tire output if and when retreading ap- 
proaches its full potentialities. Every re- 
tread cuts rubber consumption by about 
six pounds and the sum total could be 
impressive. We can set it roughly at 
80,000,000 pounds annually. 

Predictions in this business are highly 
speculative, but they may still have some 
value. For example, let us consider pos- 
sible alternatives. Cheapening the fab- 
ric to balance with tread life is unthink- 
able. It is much more likely that some 
means will be found to increase tread 
life; but, of course, this would merely 
supplant retreading and would have just 
as profound an effect upon rubber con- 
sumption and tire output. Finally, we 
have no idea what research with rubber 
substitutes may lead to. Word has come 
from abroad that buses equipped with 
synthetic rubber tires have traveled six 
times the miles formerly covered with 


not be re-capped. tinuance and expansion of the tire busi- natural rubber ones. Perhaps retreading 

The relative merit apd deaperit of re- ness. Those who are most anxious to see is serving merely as a transitional step 

treading go forward are. not finanped__.^k 









THE SCIENTIFIC AMERICAN DIGEST 


Foundation Explora- 
tion With 36-inch Drills 

A MOST valuable recent contribution 
to exploration work is the large- 
diameter core drill which drills smooth- 
walled holes large enough in diameter to 
permit the engineer or geologist to enter 
the hole and examine the exposed section 
of rock in place. Such is the introduction of 
The Reclamation Era to a discussion of the 
new Calyx shaft core drills made by tlie 
Ingersoll-Rand Company. 

Drilling is accomplished by a rotating 
cylinder of the proper diameter employing 
shot as a cutting medium or, in soft rock, 
using steel or hard alloy cutting teeth. The 
core is broken loose from the bottom of 
the hole by small charges of explosive in- 
serted at three or more points in the bot- 
tom of the circular cut, or by wedges driven 
between the core and the side wall of the 
hole. The latter method has proved more 
successful when the rock is soft and sus- 
ceptible to shattering by the explosive. The 
core is then lifted by an eyebolt wedge 
device inserted in a small-diameter hole 
drilled in the center of the core, or by- 
means of a cable sling around the core when 
the material is too soft to permit the use of 
an eyebolt. In soft, friable, or broken mate- 
rial which does not permit extraction of 
cores intact, sections of the cores are broken 
and the materials removed by a large auger 
with scarifying teeth. The finely broken 
material is lifted on the auger itself. 
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Drill core from a 36-inch hole 


These large drill holes afford a means of 
inspection of rock in place which is supe- 
rior to any method available. For instance, 
the side walls of shafts put down by the 
usual mining methods are generally shat- 
tered and disturbed by tlie explosive used 
and much of their area must necessarily 
be hidden by timbers. In drilled holes, a 
smootldy cut, in some cases, almost polished, 
continuous surface of undisturbed rock is 
available for examination. The spacing and 
tightness of joints, seams, and fissures can 
he observed, and the existence and nature 
of soft layers not ordinarily recoverable in 
small-diameter core drilling is disclosed in 
a manner not possible in the broken walls 
of test pits or shafts. 

The IngersoII-Rand Company furnishes 
machines for diameters up to six feet and 
for depths of 1000 feel or more. 


Polarizing Mateedal 

A LIQUID polarizing material, which is 


glass, has been discovered by Maurice 
Zalma and Harry A. Silverman. When dry 
the material adheres to the pores in the 
surface of the transparent body and expands 
or contracts, through changes of tempera- 
ture, with the body. This obviates the possi- 
bility that the polarizing medium will be- 
come buckled or distorted by heal during 
use. 

It has been demonstrated practically that 
polarized glass prepared with this material 
gives no distortion of light, which favors its 
use in microscopic, photographic, and sci- 
entific work. Because of the comparative 
simplicity of production the cost can be 
materially reduced. 

A diiect and impoitant application of the 
discovery is in the field of color photography. 
It is now possible to produce colored polar- 
ized light filters as a single unit, and the 
employment of sepaiate color and polarizing 
filters will no longer be necessary. 


Mirrors For Sextants 

T he conventional mirror for sextants for 
marine navigation is made of glass, with 
both sides ground parallel and optically 
flat. The rear surface is silvered and given 
a coating of paint for weather protection. 
Mirrors of this sort are excellent as long 
as the silvering remains in good condition 
and the surface of the glass is not scratched 
or otherwise damaged. Moisture, however, 
soon penetrates the protective coating. 

In its hydrograpliic surveying, the United 
States Coast and Geodetic Survey uses sex- 
tants not only for navigation but for mea- 
surement of horizontal angles. The instru- 
ments are subjected to frequent wetting 
from spray, with the result that the salt 
water soon destroys the silvering. 
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To remedy this trouble, expeiiments were 
conducted with mirrors made of the non- 
ferrous alloy known commercially as Stel- 
lite. This is an extremely hard metal which 
does not corrode easily, which takes a high 
polish and has good reflecting properties. 
Some apprehension was felt that a metal 
mirror might give trouble hy warping and 
a caieful check has been made upon this 
detail. 

At first, some trouble was experienced 
with a cloudy appearance in the mirrors, 
due to large numbers of extremely small 
holes. The makers were able to remedy this 
defect and after some years of use, the 
Survey finds that these rnirrois are almost 
universally as good as new. Theie is prac- 
tically never any sign of corrosion or stain- 
ing. The material is so hard that it does 
not scratch readily and can be easily wiped 
clean, when wet or dirty, without damage. 

Careful check with a quartz optical flat 
has not divulged any case of warping, and 
the fact that these mirrors are front re- 
flecting, not rear reflecting like the glass, 
means that there is no loss of light because 
of transmission through the glass or due to 
change of medium, nor is there any error 
due to lack of parallelism of front and rear 
faces. 

’While the initial cost of Stellite is some- 
what greater than glass, the long life and 
freedom from expense of resilvering and 
from loss by breakage or scratching make 
it ail economical minor to use, wheie the 
absolute iiiaxinnira of leflecting power is 
not requited.— Z). L. PaiUiurst. 


CINNAMON 

^INNAMON trees once grew in 
what is now Texas, millions of 
years ago, when there were dino- 
saurs to browse on their leaves. 


Saving in Dead Loads 
or Buildings 

I N building design, the reduction of use- 
less dead loads is even more important 
and has more far-reaching effects than it 
does in fast railroad transportation. How- 
ever, there is a parallel in both these mod- 
ern trends. In railroading, it means a gain 
in speed or a reduction in power costs, or 
both. In building construction, there is far 
less tonnage to handle and fabricate, and 



A literal bath of electrical fire surrounds these porcelain bushings on test at the 
Derry, Pennsylvania, Works of the Westinghouse Electric and Manufacturing 
Company. Flash-over takes place at 200,000 volts, the test being made to insure 
efficient service of bushings and insulators in high-voltage transmission systems 


the work is speeded up with a consequent 
saving in both labor and material. 

Startling claims are made for the latest 
improvement along these lines— a saving of 
40 percent in construction costs. A new 
design of floor and roof deck construction 
has been perfected and patented by Eugene 
B. White, engineer and architect, which is 
known as the White-Steel Monolithic Sys- 
tem, Dead loads are cut in half as compared 
with conventional concrete floors, it is 
claimed, and full strength is developed with 
only 20 to 25 pounds per square foot of 
roof deck and floor areas, including the 
weight of the beams. 

For both floors and roofs, the system is 
fireproof and steel purlins are eliminated in 
the latter. This, in itself, results in a marked 
lowering of construction costs. Lightening 
the dead loads carried, results in the re- 
duction of the tonnage of stnictural steel 
required; also, in the size of the foundations. 

As is well known to engineers and con- 
tractors, one of the largest cost items in 
connection with concrete floors and roofs is 
the form work. This is entirely eliminated in 


the White-Steel System, In place of it, 
hollow sections of light gage, cold formed 
steel are provided in which to cast the beams. 
These are full span length. While light 
and inexpensive, they are strong enough 
to provide an adequate working deck before 
the beams are poured. 

On these hollow steel sections are placed 
pre-cast slabs of light-weight, reinforced 
concrete. The strong reinforcing mesh pro- 
jecting from the ends of these slabs is turned 
down into the empty beam form from both 
sides, constituting a stirrup and making the 
reinforcement continuous through the beams 
and slabs. Then, the beams are cast with 
concrete poured on the job, a space being 
left between the slab ends for this purpose. 
Pouring is continued up to structural floor 
level. 

For ordinary loads and spans, the beams 
are four and one half by six inches, spaced 
three feet center to center and reinforced 
with tension bars in the usual manner. A 
dowel-stirrup is placed through a hole in 
the center of each slab, projecting into the 
concrete beam beneath. 
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The use of these light-weight pre-cast slabs 
eliminates at least 70 percent of the con- 
crete poured on the job and greatly speeds 
up the work. While the structural steel fram- 
ing is being fabricated for the building, the 
light-weight concrete floor and roof slabs 
are being cast in a large, modern plant with 
special facilities for controlling the quality 
and strength of the concrete, such as steel 
forms, automatic water-control, vibration 
equipment for breaking and testing, et 
cetera. This pre-casting is of special ad- 
vantage in cold weather which interferes 
but little with construction where the 
W^hite-Steel System is used. 

The system has been adopted as standard 
design on all new Y.iM.C.A. construction 
throughout the United States. 


ried out includes: Production testing of 
electric motors, ball bearings, crankshafts, 
gear trains, fans, air-conditioning equip- 
ment, and locating sources of vibration in 
reciprocating or rotating machinery ; check- 
ing relative smoothness of surfaces, such as 
paper, polished metal, gages, glass plate, 
and so on; checking longitudinal rods for 
fracture, and the relative efficiency of ma- 
terials for deadening sound. 

Bottle-Fed 

Turkish Tobacco 

C hemical cultivation of Turkish to- 
bacco in the laboratory, from a seed 
the size of a grain of sand to a giant flowei- 
ing plant six feet tall, is reported by Pro- 


^EN thousand sheep were recent- 
iy transported by plane across 
the Kara Kum desert in U.S.S.R. 
Expensive as air transport is, It Is 
claimed that it is cheaper to take the 
sheep on the three-hour trip than it 
would be to drive them 325 miles 
across the desert, where food supply 
and ptotection constitute major 
problems. 


Tracklng Down 
Vibration 

S TUDY of vibrations in various types of 
equipment is an essential part of lab- 
oratory research and factory production. A 
device now available for conducting such 
study is so sensitive that it will pick up the 
vibrations from the escapement of a wrist 
watch, yet is rugged enough to withstand 
vibrations up to an amplitude of of an 
inch. Briefly stated, this vibration pick-up 
uses a bimorph crystal mounted in an alumi- 
num case and connected to a vacuum tube 
amplifier which operates either an oscillo- 
scope or a loudspeaker. The prod, which 
is placed in contact with the machine or 
other equipment under test, causes the case 
to vibrate, whereupon the crystal flexes of 
its own inertia and sets up voltage impulses 
of exactly the same wave-form as the me- 
chanical motion. This is reproduced either 
by the oscilloscope or by the loud=peaker. 

A partial list of applications on which 
vibration study with this setup may he car- 



A tobacco plant that was bottle-fed 

fessor Sam F. Trelease, head of the depart- 
ment of botany of Columbia University. 

“Analysis of the soil of the Near East, 
natural habitat of the plant, revealed the 
e.xact proportions of a large variety of nu- 
trient salts needed for the growth of the 
tobacco,” Professor Trelease said, “Through 
tank culture in an earthen pot of pure 
silica sand we are able to duplicate the con- 
ditions of the soil by means of a carefully 
prepared chemical solution. 

“The tobacco plant’s dependence on the 
minor or ‘tonic’ elements is one of the most 
important of recent discoveries, and it may 
in a way he compared with the need of the 
human body for vitamins. Although hut a 


very small quantity of either the chemicals 
in question or the vitamins is necessary, the 
need on the part of both plant and human 
being is actual and fundamental.” 

The tobacco plant, which requires four 
months to reach its full height of six feet, 
is fed one drop of chemical solution at a 
time through an elbow feeding tube con- 
nected to a Mason jar. The solution drips 
into the silica sand and is absorbed by the 
roots of the plant. The quantity of solution 
supplied varies from one to two quarts in 
24 hours. 

Using the same method of culture, hut 
varying the ingredients of the plant food 
to suit the particular needs of each, Pro- 
fessor Trelease has also cultivated beans, 
green corn, and tomatoes. In addition, 16 
different varieties of garden flowers, includ- 
ing larkspur, petunia, snapdragon, phlox, 
heliotrope, sweet pea, fuchsia, and nastur- 
tium have thrived on chemical feeding in 
the Columbia laboratories. 


TN the first motion picture ever to 
depict the story of radium, plati- 
num forceps and a special lead wall 
were used in order to protect actors, 
directors, and cameramen against 
dangerous emanations from the 
radium. 


Electrolytic Scale and 
Corrosion Prevention 

B y placing an insulated anode in a boiler 
and making the boiler metal itself the 
cathode, pitting and formation of scale are 
prevented. The current consumption varies 
from 0.4 to 2 kilowatt hours per day per 
thousand square feet of boiler surface and 
the installation is extremely simple. The 
effect of the treatment is to prevent any 
significant corrosion or pitting and to keep 
scale-forming minerals in suspension so that 
they are easily flushed out. Direct current, 
of course, must be used.— D. H. K. 


X R.4YS FOR Sinus Disease 

T he important part that X rays can play 
in diagnosing unsuspected sinus disease 
and in treating the condition in some cases 
is reported by Dr. Fred M. Hodges of Ricli- 
{Please turn to page 358) 
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ADILLAC presents- 


A GREAT NEW 


SIXTEEN CYLINDER ENGINE 



C LIMAXING THIRTY-SIX YEARS 
of automotive betterment, 
Cadillac presents its masterpiece 
an entirely new Cadillac 
Sixteen! 


Re-designed around a completely 
new motor, the "Sixteen” was deliberately 
created to lead the world in everything 
that makes a motor car desirable. 


The sixteen cylinders of its incomparable 
i new engine are swung at the wide angle 
of 135 degrees to achieve a smoothness 
^ of torcpie impulses comparable only to the 
j smoothness of an electric motor. Unusual 
compactness and extreme durability have 
Been realized by the combination of a 
very short stroke and an enbloc casting 
J of cylinder banks and crankcase. Bore 
-And stroke are 3Jf inches. 


Comparison with twelve cylinder engines 
quickly reveals surprising superiorities. 
¥ith explosive impulses every forty-five 
degrees of crankshaft revolution, the power 
flow is much more even at all speeds. 
Further, as speed increases, the V-16 torque 
fluctuations become smaller, while V-12 
fluctuations increase. Twelve cylinder vi- 
Iration curve variation reaches a maximum 
when coasting at high speed whereas V-16 
Variation becomes zero. 


jpadillac’s new V-Sixteen, with its extreme- 
' short stroke, has the lowest piston travel 
hf any car on the American market. The 


short stroke also reduces the inertia forces 
of the reciprocating parts, which reduces 
connecting rod bearing loads. It still 
further increases connecting rod bearing 
life since shorter and hence lighter rods 
are required. The V-16 is a remarkably 
durable engine. 


The performance of the new Sixteen is 
amazing in a car so large and luxurious. 
The arrangement of the sixteen cylinders 
permits large displacement with compar- 
atively short hood length. The small cyl- 
inders permit the use of a high compres- 
sion ratio which increases combustion 
efficiency, permits better specific power 
development and increases fuel economy. 
The relation of horsepower to weight is 
unusually favorable, resulting in a per- 
formance far better than anything here- 
tofore produced by Cadillac. 


The unique 135° V- angle lends itself ex- 
tremely well to the arrangement of engine 
accessories. There is plenty of room in 
the vee for manifolds and the two dual 
down- draft carburetors. The "flat” design 
materially lowers the center of gravity of 
engine assembly, and permits the body 
dash to be moved forward, thus increasing 
body space. It also insures substantially 


better cooling, as little of the 
engine area masks the fan. 


Advantages of the Sixteen’s en- 
hloc design are also obvious. It 
effects substantial weight reduc- 
tion, this new 431 cubic inch 
sixteen being lighter than most V-12’s, 
even those of lesser displacement. Manu- 
facturing efficiency is increased by a re- 
duction in the total number of parts. It is 
a tribute to Cadillac’s foundry practice 
that sixteen cylinders with long water 
jackets, side valves and ports, and a nine 
bearing crankcase, can be successfully pro- 
duced in a single casting. The tremendous 
advantages of this enbloc design in greater 
rigidity, increased smoothness, and reduc- 
tion of necessary service maintenance 
because of the smaller number of joint 
surfaces subject to leakage or gasket trou- 
bles, are known and appreciated by all 
Cadillac owners. Throughout the chassis, 
the engineer will delight in finding the same 
superlative design, with manufacture of 
microscopic precision. 


In service and on the road, however, owners 
of the new Sixteen will best learn the 
superior caliber of this matchless car. 
Deliberately built to be the finest motor 
oar in the world — it provides the smooth- 
est and most spirited performance known 
to motoring — luxury without stint — and 
comfort beyond measurement by any pre- 
vious standards. And not theleast gratifying 
fact about this superb new car is this— 
Cadillac Sixteen prices are now well with- 
in the twelve cylinder range! 


CADILLAC MOTOR CAR DIVISION 

General Umri 
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H»w hddress: 

Main Street, USA 


TN THE showrooms of General Motors 
1 dealers every^vhere the new 1938 auto- 
mobiles of the General Motors family are 
now on display. 

When you view these cars we believe you 
will find many fresh instances of the sound 
and steady progress which General Motors, 
since its inception, has sought to bring to 
automobile design. 

You will note that new standards of per- 
formance have been set, and that new quali- 
ties have been added to the ride. 

You will observe that improved appearance 
is uniformly characteristic of all our cars. 
Factors of safety, comfort and ease of opera- 
tion have been enhanced through continu- 
Mc^-and. develooment of such feahirps as 


the Unisteel Turret Top Body by Fisher.^ 

Each car in its field, we sincerely believe, 
represents a new high in utility and value. 

* » • 

T ■ 

i-onight, in Alabama, a cotton planter will 
go to bed quite unaware that he has helped 
to build an automobile. 

A silver miner in Colorado, a cattle rancher 
in Wyoming, asugar caneplanterin Florida, 
a machine tool maker in Connecticut, will go 
about their daily lives feeling no part, per- 
haps, in the enterprise which is General 
Motors. 

But the truth is, in every state in the Union, 
such men by the hundreds of thousands con- 
tr^te td and ree nforce th e basis of General 
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For our products begin in the mines, mills, 
fields and factories of all America-in the 
raw materials there produced. 

Before a single wheel turns in any GM plant, 
our purchases have already begun the proc- 
ess of moving money to Main Street-to the 
pockets of farmers, the tills of factories, to 
bank accounts from which many a pay roll 
is met. 


of General Motors investments, General 
Motors pay rolls and General Motors em- 
ployment into many communities and many 
sections. 

» ^ • 

loday no less than thirty-eight cities are 
home towns to active producing units of 
General Motors. 


But thys is not the only way in which the 
products of General Motors are native to 
Main Street. 

In recent years we have pursued a definite 
policy of decentralization-in order to create 
more jobs for more people in more places. 

We have found that living costs go down and 
living standards up as industry is wider 
spread-that sometimes the opposite happens 
when industry is too closely massed. 

I We have learned that the problems of unem- 
ployment, seasonal or otherwise, are less 
acute when plants are broadly distributed- 
that both value and service to our buyers are 
enhanced, that our employes enjoy greater 
real wages and better, easier lives. 

So we have sought to extend the benefit 


HOME FOLKS TO ALL THESE TOWNS 

To picture how truly the 

home address of General j 

Motors products has become "Main Street, U. S. A.,” 

you have only to consider this list of the cities and 

towns in which General Motors plants are located: 

Anderson, Ind. 

Kokomo, Ind. 

Atlanta, Ga. 

Lansing, Mich. 

Baltimore, Md. 

Linden, N. J. 

Bay Qty, Mich. 

Lockport, N. Y. 

Bloomfield, N. J.* 

Los Angeles, Calif. 

Bristol, Conn. 

(Southgate) 

Buffalo, N. Y. 

Memphis, Tenn. 

Chicago, III. 

Meriden, Conn. 

(LaGrange) 

Munoe, Ind. 

Cincinnati, 0. 

Oakland, Calif, 

Cleveland, 0. 

PoNTuc, Mich, 

Dayton, 0. 

Rochester, N. Y, 

Detroit, Mich. 

Saginaw, Mich. 

Flint, Mich. 

St. Louis, Mo. 

Grand Rapids, Mich. 

Seattle, Wash. 

Harrison, N. J. 

Syracuse, N. Y. 

Indianapolis, Ind. 

Tarrytown, N. Y. 

loNu, Mich. 

Toledo, 0. 

Janesville, Wise. 

Trenton, N.J, 

. , , KANSAf,fcl,M0, 

Warren, 0. 


In fourteen states, spreading from New Eng- 
land to the South and through the great 
Middle West to the Pacific Coast, General 
Motors is a vital local industry, giving em- 
ployment to local people and better trade to 
local business. 

How broad this distribution of industry is- 
how truly it cross-sections the entire country 
—is shown in the listing elsewhere on this 
page of cities in which General Motors plants 
are located. 

• • • 

It is quite natural that when you view the 
new General Motors cars your first interest 
should be what they have to offer of immedi- 
ate benefit to you and your family. 

But we believe you will find these new 
models of even greater interest if you like- 
wise look at them in the light of what they 
mean in a larger sense. 

By providing work for your neighbors, a 
market for many local industries, increased 
opportunities for the country at large, they 
have served your broader welfare even 
before they begin to serve you. 

It is the policy of General Motors to continue 
this extension of service to the nation, even as 
we continue to extend the service of each car 
to its purchaser. 
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Jfor Cljri^tmag 


Nothing makes more acceptable^ 
gifts than practical books 


1. NEW WAYS IN PHOTOGRAPHY-By Jacob Deschin. 

The whole range of amateur photography including such things as 
tnck photography, pliotomurals, retouching, infra-red, and a ninnher 
of other divisions that will not he found elsewhere discussed in as 
dear and concise a manner.— $2.90 postpaid. 

2. THE FORD V8 CARS AND TRUCKS-By Victor W. Page. 

A eomiirehensive discussion of the Ford VS car whicli liteiallv 
tear.? it apart and shows how every tiny detail of it may he .id- 
, justed and rejinired.— $2.65 postpaid 

3. MATHEMATICS FOR THE MILLION-By Lancelot Hog- 

ben, F.RS. 

A bonk by a scientist not primarily a raatlieni.atleian, intended as 
a help to iiiillions who have "forgotten tlieir mathematics" For 
iajmen who would like to remember easily. — $3.95 postpaid 

4. THE NEW MAGICIAN’S MANUAL-By Walter B. Gibson. 

Contains over lliO complete and easily followed instructions for 
tricks of parlor magic. A bound-in envelope contains all tlie actual 
aiiparatu.s needed for these tacks.— $3.25 postpaid. 

5. PHOTO-MARKETS (New edition) 

A “make money with your camera" hook of 112 pages telling wliat 
to shoot, how and where, with directions for submitting photogr.iiJlis 
to imig.izines. Over ISOO maikets listed.— 50 cents postpaid. 

6. THE WORLD OF SCIENCE-By F. Sherwood Taylor, Ph.D. 

In 1II45 pages this covers the whole realm of pure science, apidied 
.‘-cience, engineeiing and industr.v. The best since the famous "Out- 
line (if Science" —$4.00 postpaid 

7. ELEMENTS OF ELECTRICITY-By William Esty, Robert 

Andrews Millikan, Wynne L. McDougal, and othei 
collaborators. 

iluie tliiin a dozen uuthois contributed to ni.ike this book .i cum- 
preheiisive review ot the field of eleotricitv. its fimdaiiieiital laws 
and their practical ap!iUc.ittatis in husitiess and ludustn.— $2.15 
postpaid. 

8. GARDEN FLOWERS IN COLOR-By G. A. Stevens. 

Tlie 400 brilliant and life-like color tilates make this bimk uf the 
greatest value. It is the only book of its kind dealing with culti- 
vated flowers. With it almost every popular garden flower can he 
identified, It includes annuals, perennials, tines and shrubs. Foiniei- 
ly $3 75, Xow $2 20 postpaid. 

9. \^TLD FLOWERS — By Homer D. House. 

Tills siipeih bool: has 304 color plates and 34(1 pages of te.tt Huii- 
died.s of wild flotters in ail parts of the United States can be identi- 
fied thiough tlie pictures and the descriptions which were wiitteii 
by this noted autliority. Formerly $7.50. Now $4.45 postpaid. 

10. BIRDCRAFT — By Mabel Osgood Wright. 

Eighty full-page illiistr.atioiis from paintings bv Louis Agassiz 
Fuertes illustrate tills renotvned bird book. Complete iuformatiuii 
on 200 bird sjiecies is given. Formerly $2.50. Now $1.10 postpaid. 

11. FUN WITH ELECTRICITY-By A. Frederick Collins. 

Electric phenomena with directions to perform the e.\perinienb! that 
e.vbibit them. Simply written, this hook has proved a source of en- 
joyment and mental stimulation to mechanically inclined individiiuLs 
— $2.15 postpaid. 


20. THE MYSTERIOUS 
UNIVERSE-By Sir 
James Jeans. 


21. SAILING CRAFT-By 
Edwin J. Schoettle and 
Others. 



at , 
Bargain 


Prices 


Though this 13 not a large hook, 
it covers a remaikablv broad 
territory, touching on everything 
new in modern physics, astro- 
physics, and cosmology JIaiiy 
men of science now 
are leaning toward a 
iion-matenalistie in- 
terpretation of the 
universe and Jeans is 
one of tliese This 
volume m worth a 
first and then a .sec- 
ond leading— Fnrni- 
erlv $2 40. Now $1.15 
postpaid 


.Vn authniitative account of .sail- 
ing craft by e.vpeits The fore- 
most men in their fields have 
contributed chapters on boat de- 
signing, catboats, racing scows, 
fifteen- and tweiitv- 
foot sneaks, Wee 
.Scots, models and the 
sailing of models, etc. 
Here is a book for 
everyone who likes 
boats, sails boats, or 
ovvn.s a boat — Illus- 
trated rintli, 4tn. 
Formerly $12 60 . 
Now $2.75 postpaid 


Famous 


Books 


22. THE ROMANCE OF 
ASTRONOMY-Tbe Mu- 
sic of the Spheres — 
By Florence A. Grondal. 
Tlie author writes for tlie aver- 
age reader who would like to 
Know more about the stars and 
tlie planets Her book brings to 
life the facts of lustioiioiuy 
tlimugh pictiiie and story. Illus- 
trated with striking photugraph.s 
and diagrams wliicU make it 
easy for anyone to learn the 
constellations and understand 
tlie movements of the planet.s — 
Illustiated Cloth, 8vo. Former- 
1} $3.00. Now $1.85 po.stpaid. 


23. SNAKES OF THE 
WORLD— By Raymond 
L. Ditmars. 

An important book by a dls- 
tnigulslied autliority. I’rohably 
the must readable, nttraetive i 
and extensive discussion of the 
subject yet offered to the gen- 
eral reader. It discusses the more 
than 2000 diffeient kinds of 
snakes, the largest proportion at 
which are non-polsonoiis The 
poisonous Muds are mliiutely 
described, Tlie book contains a 
siiiierb collection of illustrations. 

— Clotli, Hvo Formerly $6.00. 
Now $2 ID postpaid 


13. A MARRIAGE MANUAL — By Hannah M. Stone, M.D., and 

Abraham Stone, M.D. 

A praclieal guide to sex and marriage covering hr question and an- 
swer tlinse luiBStions most often asked the authors by their consiil- 
l.ints.— $2.65 postpaid 

14. THE ART OF CONVERSATION-By Milton Wright. 

Inarticulate people will he treiiiendously bellied by the re.adlng of 
this book by a man who is a brlllliint conver.sationalist. It will lielp 
remove that inferiority complex.— $2.65 postpaid. 


12. SHIPS OF THE WORLD’S BATTLEFLEETS-Edifed by 
Pay-Lieut. Comdr. E. C. Talbot-Booth, R.N.R. 

Essential facts regarding tlie principal ships in the navies of the ini- 
poriant powers, with details of construction, silhouette drawings, and 
a large number of photographs.— $1.65 postpaid 


Scientific American 
24 West 40tli Street 
New York City 

I enclose $ ... for which please forward at once hooks Nos. 


. .. . These are from your Christmas advertisement. 


Name . 


Address 


15. THE BALANCED DIET — By Logan Clendening, M.D. 

Tlie widely Icnown author of many niedieal featiire.s and hooks 
gives us here an ideal, popular book on diet— Ideal heoause it i.s 
not too technical and not too superflcial. A good book for most 
people.— $1.65 postpaid. 

16. WHY BE TIRED ? — By Daniel Josselyn. 

Short and to the point, this book should be a tremenclnus help to all 
"office athletes"— those sedentary workers who work as streiuiouslv 
as laborers but do not realize it except that they are usually "dog- 
tired". — $1.10 postpaid. 

17. MACHINE SHOP OPERATIONS-By 7. W. Barrkt. 

Every operation of the machine shop from the care and use of tools 
to precision grinding and drilling. Leatherette covers— modified 
loose-leaf blnduig.— $5.20 postpaid. 

18. FREEHAND AND PERSPECTIVE DRAWING-By Herbert 

E. Everett and William H. Lawrence, 

An explanation of the perspective of simple forms and more com- 
plicated ones such as, for example, a niany-gahled house, elahonite 
column capitals, and floral designs.— $1.65 postpaid. 

19. DIESEL ELECTRIC PLANTS-By Edgar J. Kates, A.B., 

MB. 

Operation and maintenance of modern Diesel power plants answer- 
ing, in addition, problems concerning wiring hook-up and electrical 
equipment.— $2.15 postpaid. 
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;i!NDBERGH - LONG(NES 
,jH OUR. ANGLE WATCH 

I Invented by Col, Chas. A. Lindbergh, 
1 this Longines Watch is aviation’s inusi 
; famous time-piece and navigation instru- 
[ tnent. It embodies the second-setting 
feature so valuable in sports and hob- 
bles. Its dials show local time to the 
exact second and the Greenwich Hour 
. Angle in degrees, minutes and seconds 
, of arc. A simple calculation gives longi- 
1 tude and position in the air. 
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WEEMS-LONQINES 
COND. SETTING WATCH 

planted byLt. Comm, P. V, H. Weems, 
;^,N, retired, Lindbetgh’s navigation 
itfiictor, and now Chief of Technical 
Division, Longines -Wittnab 
any. This patented Lonp'n 
i eliminates the *‘blind” mtndS 
gives you time to &e second- Cam^ 

w^tsjapottsm^ doaoirSuTOi^ 

'oth^,cattiprofit by^ 




Accuracy made Longines Watches the choice of aviation. Watches 
of the “horse-and-buggy age” won’t serve this “second-conscious” 
generation. All Longines Watches have aviation accuracy, whether 
or not they contain aviation features. Honored by 10 World’s Fait 
Grand Prizes, 28 Gold Medals, and more Observatory Accuracy 
Awards than any other watch . . , honoted as the official watch of 
the International Federation of Aviation for timing world’s records 
. , . honored in every cornet of the globe by the world’s elect 
among aviators, astronomers, navigators and explorers, as well as 
by the leaders in society, business and the professions ... for 
over 71 years in 77 countries Longines has been the World’s Most 
Honoted Watch. Longines Watches for men and women are now 
on display at fine jewelry stores. See Longines Watches wherever the 
Authorized Longbes Jeweler’s Plaque is shown. There you will find 
the World’s Most Honored Watch, priced from ^40 to ^4000. 

LONGINES - WITTNAUER CO., INC. 

■: NEW YORK . MONTREAL- PARIS . GENEVA 

'■ B^rile for your copy of the Longings I93S Booklet. 


FAMOUS AVIATORS ! 

WHO USED LONSINES 
Lindbergh, Byrd, Matters 
Merrill, Lambie, Wilkins, ' 
Nobile, Post, Gatty, Nichole, 
Boyd, Connor, Chamber- j 
Iain, Codes, Rossi, Lebtix, . 
Franco, Assolant, Lefievi^, 
Ferrarin, CosMs, BeRonte, 
Williams, Yancey, De Pin- 
edo, and others. 

OBSERVATORY AWARDS * 
U, S, Naval Observatory; 
More Longines (since 1916) . 
passed and accepted than ail . 
other competing watches , 
combined. , . Kew-Tcdding- , 
ton, England; 141 awards in 
accutacy contests since 1910 ' 

. , , Geneva Observatory, 
Switzerland; Longmes re-,'- 
eeived first prHe,,Ne«cliatet 
Observatory, SwhzerlutdC; 
21 first prizes, 397 aWard^ 
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A SECRET METHOD FOR 
THE MASTERY OF LIFE 


W HENCE came the knowledge that built the Pyramids and the 
mighty Temples of the Pharaohs? Civilization began in the Nile 
Valley centuries ago. Where did its first builders acquire their 
astounding wisdom that started man on his upward climb? Beginning with 
naught they overcame nature’s forces and gave the world its first sciences 
and arts. Did their knowledge come from a race now submerged beneath 
the sea, orwere they touched with Infinite inspiration? From what concealed 
source came the wisdom that produced such characters as Amenhotep IV, 
Leonardo da Vinci, Isaac Newton, and a host of others? 


THE SCIENTIFIC AMERICAN 
DIGEST 

{Continued from page 352) 


mond, Virginia. For 15 years il has been hi-i 
piactice to make a “scout sinus film” in ever\ 
case sent in lor chest examination, unless 
the condition found by X-ray pictures of the 
chest was sufficient to explain the symptoms. 

“In this way,” Dr. Hodges says, “a large 
number of iinsiiipocted sinus infections has 
been found. Almost every common cold that 
failed to clear up after a reasonable time 
showed definite evidenre of sinus infec- 
tions.” 


Two Speeds in New 
Electric Tool 


S INGLE-SPEED utility electric tools are 
not new, but, by an ingenious gear 
arrangement — which combines two different 
speeds— a much wider range of usefulness 
is now available in a newly designed tool. 
The normal speed is ideal for heavy-duty 



A gear-changing sy.stom 
that gives two speeds, 
and interchangeable ac- 
cessories, are features of 
this new electric tool 


’h 


Today it is known that they discovered and learned to interpret certain Seaet 
Methods for the development of their inner power of mind. They learned 
to command the inner forces within their own beings, and to master life. 
This secret art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its profound prin- 
ciples to meet and solve the problems of life in these complex times. 

This Sealed Book-FREE 

Has life brought you that personal satisfaction, the sense of achievement and happiness 
that you desire? If not, it is your duty to yourself to learn about this rational method of 
applying natural laws for the mastery of life. To the thoughtful person it is obvious that 
everyone cannot be entrusted with an intimate knowledge of the mysteries of life, for 
everyone is not capable of properly using it. But if you are one of those possessed of a 
true desire to forge ahead and wish to make use of the subtle influences of life, the 
Rosicrucians (not a religious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of your own home, 
without interference with your personal affairs or manner of living, may receive these 
secret teachings. Not weird or strange practices, but a rational application of the basic 
laws of life, Use the coupon, and obtain your complimentary copy. 


dBe Rosicrucians 


SAN JOSE 


SCRIBE: R.L.A. 

SieRoamidans (amorcJ 
ian Jm, California 

Hease sendfae t?f Sealed Book, wWck I sUl read 

t dkeeted. 


tDDRBSa. 


(amorc) CALIFORNIA 

j Use d)is 
coupon for 


FHEE 

copy of hook 


AMENHOTEP IV 

FOUNDEB.oyBaxyt'^ 

nvmpyr 



work as in drilling, drum sanding, cutting, 
and so on; the high speed, four times the 
normal, is perfect for preci.sion work as in 
carving, grinding, engraving, polishing, etch- 
ing, and so forth. 

This new lonl is fitted with a universal 
motor, operating on any 110-volt AC or DC 
circuit, with ball hearing thrust lor smooth 
operation, a self enclosed cooling system, 
and a die cast alloy frame. The complete 
tool weighs 3% pounds. Chuck is a 3-jaw 
coil-spring universal type and takes all sizes 
of shafts up to Vt inch. There are over 200 
accessories available, and they are instantly 
interchangeable. 


New Small Metal Lathe 

L atest development for the fast-grow- 
J ing army of metal working hobbyists 
is a new back-geared screw-cutting lathe 
with the construction feature.s of an in- 
dustrial machine tool scaled down for ac- 
curate machining of small work. It was de- 
signed for the shops of inventors, small-part 
engineers, modelmakers, jewelers, and home- 
crafters. 

Early working tests class the new lathe 
as a sturdy machine tool. It swings diam- 
eters up to six inches and is available in 
two sizes, one accommodating 12 and the 
other 18 inches between working centers. 
On work within these dimensions it has the 
versatility which has made tlie modern lathe 
the basic machine tool Handling such opera- 
ticins as turning, facing, , threading, tapering, 
■liiiAwhiJaii i i iii l ifla . 
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a hearty welcome Irnm not only the novice 
]ii metal woiking, but also from the advanced 
operators who tackle such projects as model 
engines, lacing boats, airplanes, locoino- 



Ideal for the small shop 


fives, and telescope^, cameras, radios, and 
so on. 

Here are some of the construction details 
which make these new machine tools worthy 
of notice; reversible power feeds for car- 
riage, complete V-helt diive, tapered roller 
spindle bearings, countershaft attached di- 
rectly to the lathe, range of 16 speeds, and 
provision for maintaining peiraanent ac- 
curacy. 

Farm Battery or Power 
Radio Receiver 

A new radio leceiver especially designed 
for rural lamilies living in areas wheie 
electric power is a possibility, but not yet 
an actuality, has been developed by the 
RCA Manufacturing Company. The Rma- 
Lectra radio, as it has been named, is a 
five-tube superheterodyne table model which 
will operate on either 110-volt AC power or 
a 6- volt storage battery. 

The change-over from battery to power 
operation is automatic. The battery wires 
are disconnected and the power cord plugged 
into the electric socket for immediate opera- 
tion. This new set will reach a large po- 
tential maiket in areas where the possi- 
bility of early or eventual electrification has 
made residents hesitant about buying ordi- 
nary battery operated radio sets. 

Two tuning-band ranges of from 540 to 
1720 kilocycles, and 5800 to 18,000 kilo- 
cycles, respectively, provide reception of 
domestic broadcasts and the short-wave and 
foreign entertainment on the 49, 31, 25, 19 
and 16-raeter bands, in addition to police 
and amateur calls. 



A Partnership of 
SCIENCE and ART 

If there is such a thing as a hotel being the expression 
and the essence of the finer aspects of the life of a city, 
surely it is uo inunodesty to claim that distinction for 


Kidney Infections 
Yield 

T he new chemical germ fighter, sulfanila- 
mide, which gives promise of conquer- 
ing deadly streptococcus infections such as 
childbed fever, is apparently also winning 
the fight against infections of the kidneys 
and bladder. 

Successful use of this chemical and its 
relative, Prontosil, in the treatment of these 
common and often refractory infections was 
reported by Dr. Russell D. Herrold of the 
University of Illinois College of Medicine 
at a recent meeting of the Society for Ex- 
perimental Biology and Medicine. 

“This drug would seem to be the first 
definite advance in the use ol chemicals to 
combat infections since the discovery of 
the chemical treatment of syphilis,” Science 
Service, quotes Dr. Henold, “It opens a new 
field in the, fighl against infectious diseases. 


The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 
science of living wisely and efficiently, and therefore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, hut 
what most endears it to the world is its knowledge 
and its practice of The Art of Home! 

THE 

WALDORF-ASTORIA 

PARK AVENUE • ISTH TO 50TH • NEW YORK 





Conducted by ALBERT G. INGALLS 


Figure 1: Mrs, Wells’ Gregorian 

W IVES who painfully watch their 
husbands making telescopes sel- 
dom seem to acquire the same bug ‘V 
themselves. However, Mrs. Dana W. 

(Nora L.) Veils, 16 Van Campen St., 
Dansville, N. Y,, tells another story: 

“I became interested in making a |g| 
telescope through watching my husband 
make bis 9" Newtonian. In the begin- . 
ning I had no thought of making a 
compound telescope, but gained my " | 
first practical experience by grinding 
and polishing a 6" mirror made up of ' 
layers of wind-shield plate, which, true ' ' 
to what has been said of its type, prov ed 
in the final polishing not to hold its 

“My husband supplied the tube and H 
mounting, the latter being of pipe- H 
fittings welded to a fly-wheel as a base, ™ 
The eighteen-sided wooden tube is 
made of lattice strips. 

“My primary mirror is 8" in diameter and 
is pierced for the Cassegrainian and Grego- 
rian set-up. The Newtonian focus is slightly 
over The Gregorian secondarv" is ap- 
proximately 10" from the Newtonian focus. 
I ground, polished, and figured both mir- 
rors, also ground and polished a pair of 
plano-convex lenses for a Ramsden ocular 
of approximately 2" e./i. The finder was 
made of reading glasses of the pocket variety. 

“As it could be figmred directly without 
the primary, I completed the Gregorian sec- 
ondary first, 

“My Gregorian is somewhat difficult to 
keep on a star, but I have spent many en- 
joyable evenings with it, I get sharp, beauti- 
ful detail on the moon; and Saturn’s rings, 
^upita'’s zones, belts and satellites, as shown 
by the telescope, are of never-ending fasci- 


maker’s usual troubles. What I do not know 
about optics would fill many a book, but 
that I have, by the liberal use of ‘Amateur 
Telescope Making,’ been able to fashion a 
workable instrument, gives me considerable 
satisfaction.” 

C EMENTED skeleton glass disks may or 
may not hold their figure. Often, when 
they do, it is difficult to ascertain whether 
the front disk held its shape without actual 
aid— the other parts then being mere excess 
baggage — or whether an actual structural 
unit has been created; In ATM, p. 308, there 
is a note bearing on cemented disks. Thomas 
A. Martin, resident at 126 Monroe Ave., in 
the famous Wisconsin center of gravity of 
the overall industry (see Figure 2) says: 

‘T am sending you a picture of my latest 
telescope. Total cost, $15, The mirror is 
made of two 12-inch disks, five-eighths of an 
inch thick, cemented together with 12 glass 
blocks between. It took 16 hours to complete 
the mirror with what I think is a pretty fail 
parabola. 

“The mounting is constructed entirely oi 


h'.. ^ -j ^ ^ ^ 

Figure 2: Martin of Overall City 

used two-by-sixes— very ine.xpensive but le- 
raarkably stable. The whole thing rolls out 
of the garage on four bed casters. The tube 
is made of 22-gage iron. The top 18 inches, 
holding the eyepiece, can be turned to the 
most comfortable position.” 

Having gone so far as to equip his tele- 
scope with bed casters, the maW may have 
missed a trick in omitting the bed itself— 
especially as the bed of the mounting has 
just about the right proportions to receive 
one. Seriously, R. W. Porter, years ago when 
working out the indoor telescope shown in 
ATM, at F on p. 51, tried to arrange it so 
that he could use it from bed. This would be 
the very simmum bonum in telescopes and 
the problem is passed on to others who may 
care to lie abed and expend gray matter on it. 


spect It. Some amateurs’ telescopes are 
roughly designed and inefficient, others 
roughly designed but efficient; still others 
are smooth in appearance but mechanically 
lacking at some vital point or points, while 
a few are both well designed and easy to 
look at. The one shown in Figure 3 was 
noted at the Stellajane convention, where it 
was brought last summer, because it seemed 
to fall in this fourth category, and the fol- 
lowing data weie given by its maker, Phil- 
etus Allen, 45 Sheridan St., Glens Falls, 
N. Y. It is a 6" and has heavy axes, the PA 
being 1 15/16" and the Dec. axis 1 11/16" 
in diameter. The heavy base casting weighs 
105 pounds and is ol solid bronze — a beauti- 
ful metal. Allen made his own pattern. The 
main ring aiound the lube’s waist is 6" wide, 
%" thick and is of solid bronze, as are the 
two end rings. The lube is finished in an- 
tique bronze. The whole job has a sleek, 
clean appearance— good taste, both mechan- 
ical and aesthetic. 

Figure 4 shows the adjustable eyepiece 
rack which carries with it the prism mount- 
ing— an old idea Iml an effieient one, cleanly 
worked out. 

S MOOTH also is the 7" Cassegrain 
shown in Figure 5, the optics by 
A. Priselac, the machining by Emii 
Kelly, members of the Amateur Tele- 
scope Makers of Pittsburgh. “This 
« one really works as nicely as most 
refractors,” we are told by Leo J. 
Scanlon — “splendid definition, smooth 
mounting, professional touches.” 

Among amateur telescopliciaiis 
xl. (isn’t that at least as good a word 
as mortician?) there is a group having 
an interest in clock drives, and a more 
01 less refined mathematical interest in 
gear trains that will split fine hairs 
in accuracy of time keeping. E. C. 

H Stanton, Washington, D. C., writes: 

“How’s this for a polar axis telescope 


Figure 4: Allen’s sliding unit 

drive? Staitiiig with 1 revolution per min- 
ute, given by any clock motor, the drive 
shaft connects with a gear of 44 teeth, mesh- 
ing with another with 179 teeth on a worm 
shaft; the worm wheel is on the polar axis 
and has 353 teeth, This mechanism will 
rotate the axis in 1436 3, '44 minutes, equal 
to 23 hrs., 56 min., 4.091 sec., which is the 
length of a sidereal day to the last decimal 
place given in the Epliemeris. In a tropical 





To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT. — glass, abrasives, pitch 
and rouge; — All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS ^5.00 

A suitable EYEPIECE — positive, achromatic S4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir- 
ror) ^6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

W’e icill also answer your questions and test your mirror. 

These services are jree. Write jor our price list oj supplies. 

JOHN M. PIERCE ll Harvard St.. Springfield. Vermont 


TINSLEY lABOBATOKIES 

Designing and manufacturing of 
Astronomical Telescopes and equipment 

A complete line of quality materials for the Amateur Telescope Maker, pyrex 
kits and blanks, eyepieces, prisms, mountings and castings. Instructions and 
Advice gratis. We now have the famous Spouse-McCallum Star Chart, showing 
locations of constellations, doubles, variables, clusters and nebulae, in right 
ascension and declination, postpaid $1.50. 

Send 6c for our illustrated catalogue. 

TINSLEY LABORATOEIES 

“We supply everything but the stars” 

3017 Wheeler Street Berkeley, California 


Figure 5: Made in Pittsburgh 

year of 365.24219879 days the axis would be 
1 evolved 366.24219721 times, an error which 
amounts to 1 degree in 1760 yeais. 

“This is offered to your fans with my 
compliments— and a challenge to beat it in 
accuracy.” 

Of course, at this point or sooner, the 
question becomes mainly one of the pursuit 
of the ultimate for its own sake rather than 
a practical one, but even this is of much 
interest to those who enjoy refinements of 
method. Hence we reprint a part of a letter 
which appeared a year ago (Nov. 28, 1936, 
p. 931) in l^ature (London). Its writer is 
the same F. Hope-Jones who is prominently 
mentioned in ATMA in connection with the 
Synchronome clock (pp. 427-446), and it 
looks as though the Dr. Comrie mentioned 
in it, a mathematical astronomer at the 
Greenwich Observatory, had beaten the 
challenge mentioned above, even before it 
was issued. 

“The problem involves the precise expres- 
sion of the ratio between the sidereal and 
mean time in the form of a train of gear 
wheels. Since one mean solar day is 24'’ 03“ 
56-555 36® in sidereal time, the ratio of 
sidereal to mean is 1-002 737 909 3. . . - This 
ratio must be expressed by a fraction; for 
our purpose the numerator and denominator 




NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanic.al abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices: 4" — ^1-75, 5” — ?2.00, 6" 
—^2.50, 7"— ?3.00, 8"— $3-50, 9"— 

?4.25, 10''— 05.00, 11"— 06.50, 12"— 
07.50, and 1254'' — 08 00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths : 

li//'_50c, 154"— 60c, 13/4 "—75c, 2" 
—01.00, 254"— ?l-25 and 3"— 01.50 

LEROY M. E. CLAUSING 
5507-550954 Lincoln Ave. Chicago, III. 


-TELESCOPE MAKEES- 

SEE US FOR SUPERIOR OUALITV, PRECISION 
WORKMANSHIP. LOW PRICES. 

MONEY BACK GUARANTEE 

MIRROR OUTFITS 

COMPLETE— 2 glass discs, correct thickness, 
abrasives, tempered pitch, rouge template, cq 
instructions, etc. 6 "— $4, with A T.M. Book— -bQ-’v 
PYREX OUTFITS, 6 "-$ 6 .flfl; 8 "— $8.(10 

PYRRX MIRRORS 

-Made to order, correctly figured, pol- 
ished, parabolized and aluminized. Writ- 
ten guarantee. Prices upon reque.st. 

We da palishing, parabolizing and aluminizing. 
MIRRORS tested FREE 
PRISMS GUARANTEED SATISFACTORY 
I"— $2.75; I';'4"-S3.75: |i/z"— $4.50; |Sa"— $S. 

Prisms, experimental, I"— $1.75; 1 / 4 "— $2; Ikz"— $2.25 
RAMSDEN EYEPIECES— finest quality lenses 
in brass mountings, standard I ' 4 " diam. 

4" or 4" F.L. . $4,00; 1" F.L. . .. $2 50 

52" F.L. 3 lens eyepiece stand. 14" dia.. . $3.00 

PF’RTGSrnPP’S; long, 2 " 

A Optical equipment: |ai" 

prism, I" pent, prism, 42 mm. achr. lens 
and I" F.L. Ramsden eyepiece stand, tbin nD 
l'4" dia. SPECIAL ©-IU.UU 

FREE ntnloQ Trlpscnpcs, Mianscom, BvmuUrs, 
elc. li.'iU unions lor Tticmpc Malino, Ific. 

PRECISION OPTICAL SUPPLY CO. 

1001 E. 163cd Street New York City 


JAMER’S “ALL-IN-ONE” KITS 

Contain finest annealed, edged and bevelled tool and mirror blanks. 

We use only new- glass. CORRECT thickness. Carborundum powders, 
fine emery, rouge, synthetic white pitch (better tlian natural pitch), 
one fully polished diagonal, eyepiece lenses for making 1 inch, Yz inch 
and Va inch positive oculars with instructions for mounting the lenses. 

Also the only COMPLETE and AUTHORITATIVE instruction 
book— "Amateur Telescope Making" edited by A. G. Ingalls— 500 
pages, profusely illustrated, Kits may be purchased with or without 
this book but we supply no other instructions for making reflectors 
because it is impractical for the beginner to hope to make a perfect 
mirror without it. 

4 inch ’'ALL-IN-ONE” kit 0.00 with book 0.00 

6 inch ’’ALL-IN-ONE” kit 0.00 with book 0.00 

8 inch ’’ALL-IN-ONE” kit 0.00 with book 0.00 

10 inch ’’ALL-IN-ONE” kit 00.00 with book 03.00 

Send $1 deposit with order — balance C. 0. D, 

Unbeatable Quality • Unbeatable Prices « Compare Either! 
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“lOMARA 

POCKET MICROSCOPES 

HANDY*PRECISE 

Various models, magnify l5x to 
1410x, S7.50 and up 

See germs, strange miniature mon- 
sters and freaks among insects, 
study their anatomy. For minute in- 
spection of skin and plant diseases, 
machined parts and a multitude of 
other purposes. These are scientific 
instruments with an excellent optical 
system, suitable for the student, and 
for all types of research work, at 
home, in the laboratory and afield. 

Additional lens sets to increase 
power may be obtained at any time. 
Stand and electric lamp attachment 
can be supplied. 

Send jor Booklet SA-12 

0. F. Goerz American Optical Go. 

317 EAST 34th STREET NEW YORK 


KITS OUR SPECIALTY 


4" Idit 4 3.00 
6" kit 3.75 
8" kit 6.75 
10" kit 10.00 
12" kit 14.75 


Pyrex . 4 A.25 
Pyrex 5.75 
Pyrex . 8.50 
Pyrex . 13.95 

Pyrex 24.00 


Kits roiitaln 2 glass discs, 8 grades of abrasives 
(fewer do not la.surs an oiitlcallv perfect surface), 
rouge, pitch or kesvrax, and iiistructinns. 
Money-back guaranlee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 
(send for free calaiogue) 

M. CHAlFiH, 1425 Longfellow Ave„ Rew York, N, Y. 


ALUMINKIMG 

OPTir.\LLY CORRECT FINISH 

6 '~^ 2.50 

Other Si/trs Proportjonatel)' Priced 
MIRRORS TESTED FREE OF CHAlit.E 

PRECISION OPTICAL SUPPLY CO. 

1001 E. 163fd Street New York City 


The Perkin-Elmer Company 

90 Broad St., New York, N. Y. 

OPTICAL DESIGN 
AND CONSULTATION 

S»!« Dlstrihutsrs for; 

WILLIAM MOGEY AND SONS. liie. 
SCIENTIFIC OPTICAL WORKS 

Achromatic Objectives, Prisms, Plane 
Parallel Glasses, Mirrors, Wedges, Tele- 
scopes, Eqtuaorml Mountings, Oculars. 

OPTICAL WORK OP ANY RIQUraED PRECISION 


reasonably exceed this. Moreover,, the num- 
ber of factors ( or suitable combinations of 
them) in the niiraeratoi and denominator 
must be the same, as wheels must work in 
pairs. 

"The first to accomplish it was George 
Margetts, a member of the Clockmakers 
Company circa 1800. It is in the form of 
a large watch and is to be seen in the 
Company’s collection in the Guildhall. It 
has sepai’ate dials for hoiiis. minutes, and 
seconds, each having a smaller dial mount- 
ed concentrically with the larger ones. 
These inner dials were gradually revolved 
backwards by gearing, so that the same 
three hands indicated simultaneously mean 
time on the outer dial and sidereal time 
on the inner dial. His train includes a 
wheel of 487 teeth so fine that they are 
invisible to the naked eye. The ratio is 

= 1.002 K8S,wl..d, 

1461 3 X 487 

is correct to the sixth decimal. The sidereal 
component would lose at the rate of T B' in 
a year. 

“In the Science Museum there is a clock 
designed by Joseph Vines a hundred years 
ago (1836), with two dials coupled by the 
43 V 947 

ratio — ■ This is 1-002 737 91,5 4, 
32 X 331 

which is correct to the seventh decimal. It 
will take 5-2 years for the sidereal dial to 
be in enor relatively to the solar dial liy one 
second. 

“Paris adopted a train by Ungerei. nf 
119 X 317 

Strasbourg, , which is 1-002 737 

114 X 330 

905 4, and correct to the eighth decimal; it 
will be 8 -2 years before it is a second wrong. 

"Sir George Airy conlrihiited to the 
Monthly Notices of the Royal Astronomical 
Society in 1850 a train by Dr. Henderson, 
30 X 182 X 196 

— 72 a ratio of 1-002 737 908 

30 X 211 X 281 

5. This is very close, being correct to the 
ninth decimal, and requiring 40 years, to 
accumulate an error of one second. 

■‘At this stage of the investigation, I was 
fortunate in interesting Dr. L. J. Comrie 
who, as a result of ‘a pleasant week-end’s 
arithmetical recreation,’ summed up the 
whole matter and contributed a solution 
which we may accept as final. He gives the 
true ratio as 1-002 737 909 265, plus the 
centennial term, and a wheel train of 

45 X 71 X 257 , . , . 

— which is the value of the 

29 X 151 X 187 

precise ratio required in ilie year 1955, 
namely, 1-002 737 909 297. The error would 
amount to one second in about 100,000 
years.” 

At tills point hard-headed extraverls who 
may consider all this sub-splitting of ultra- 
microscopic hairs a trifle over-refined for us 
mere amateurs with plain hack-yard tele- 
scopes which may or may not even sport 
an alarm clock drive are entitled, if they 
wish, to offer the yam about the Yankee 
salesman who was working hard on a west- 
ern farmer trying to sell him a cornsheller. 
At great length he urged its purchase but 
the farmer, throughout the sales talk, wore 
a puzzled expression; and finally, when the 
torrent weakened a bit, he managed to say: 
“Yeah, but what’s the purpose of it?” Came 
the reply: “DSTiy, man, think of all the time 
it Trill save your hogs in eating.” His eyes 
at last bri^tening up with a sudden in- 


Mveied: “Haw haw! What’s time to a hog?” 

Nevertheless that outstanding one second 
m 100,000 years is a challenge to all mathe- 
matically-minded introverts. It’s scandalous! 

When the above letter was first published 
in Nature the London Times stated that “A 
new clock whose error is only one second 
in about 100,000 years is described in 
Nature by Mr. Hope-Jones." The Astionomei 
Royal soon pointed out that one second a 
year was the clock record, and that there 
was no actual clock of that refinement; the 
calculations merely tell what could be — if 
other souices of inaccuracy did not far nut- 
rank this one. 

O NE function of this telescoptical col- 
umnist (or telescoptimist) is to keep 
a weather eye on scientific journals of lim- 
ited circulation, and reproduce here items 
from them that may interest other amateur 
telescopticians. Hence another letter from 
Nature (Aug. 21, 1937), by Dr. James Weir 
French, of Barr and Stroud, Ltd., optical 
manufacturers, Glasgow, Scotland: 

“It is not generally known that by a sim- 
ple device so-called optical contact can 
piopagate itself. 

“Contact IS usually produced by the ap- 
plication of considerable pressure, first 011 
the center of the plate and thereafter in a 
spiral path outwardly to the peripheiy. If, 
however, the test plate is pierced by a .small 
hole and piessiire is applied at one point and 




Figure 6; A contact experiment 

then withdrawn, the surfaces, without fur- 
ther manipulation, will move together into 
optical contact. 

“In Figure 6, A is an optically polished 
glass disk, lying upon a test plate B, pierced 
by a hole C. Pressure is applied, say, at F, 
and then withdrawn. The Newton rings 
around the point, without further assistance, 
expand and disappear, leaving the surfaces 
in pseudo-contact and in darkness devoid of 
colors. A small speck of dust, such as D, 
wiR not arrest the movement. It is interest- 
ing to observe the rings at E attempting to 
encircle the speck and ultimately doing so, 
leaving around it two small bluish white 
rings, separated by a mottled dark one. 
These white rings suggest the following ex- 
planation of the phenomenon unde 
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‘•Optically polished glass surfaces, unless 
they aie specially treated, have surface layers 
of something akin to grease. Pressure at F 
bends the plate A sufficiently to join the 
grease films, as at G. Surface tension forces 
around G expel the air and extend the liquid 
continuity over the whole surface. Light 
falling upon the area G passes through mure 
or less completely, according to the equality 
ol the lefractive indices of the grease and 



Figure 7: The Garden Telescope 

glass. Viewed from above, the liquid region 
G appears dark and, from below, bright. 

“Light is reflected from the rounded sur- 
face tension contours, which regions appear 
bluish white, Newton rings may appear in 
the remainder of the area. From measure- 
ments made by Sir Isaac Newton, I reckon 
the thickness of each grease layer to be less 
than one millionth of an inch.” 


U* S. Army & Navy Government Surplus 

Latest Model Compressor 


Bausch & Lomb Navy Telescopes 

Said fa have cast in excess of $130.00 



All excellent finder, 7 lenses, achromatic tele- 
scope tube, erector draw tube and eyeidece 
draw tube Excellent for spotting game Object 
Lens 2": magnifies 3 to 10 power; Exit puidl 
0 i' to 0.09" : Eye Lens 15/16". Cross Hairs. 
Angular field 3°30' to 20°; Erect encn 
image. All bronze. 


Keuffel & Esser Navy Telescopes 

Suitable for terrestrial use. Two 
sizes, similar style, very rugged. 

(1) Gun metal finish, tube 1=^" by Ilfs". 
ii-" 0 G. Adjustable cross-hairs Micrometer 
focus control. Erecting system Eyepiece 
ilag approx. 4 diam. m. 2 llis $6.00 

(2) Gun metal finish, tube l-s" bv 1,511". 
29/32" 0 G Adjustable cross-liairs. Mieiom- 
eter focus control. Erecting system. Eyepiece. 
Mag. approx. 4 diain. IVt. 4 lbs. $B 50 


PrismaticRifleSight&Observers’ Scope 



Made by W'arner & S«asey. 6 ponei Consists of 
ai'liromatic ocular & objective lens, calilirated icticule 
with Cross Halts, 2 highly Doluhed prisms flrmty set 
111 solid east bronze frame with soft rubber eye-cup 
Micrometer adjusliiients for yardage iind ivindase. Hseil 
on Krag, Enfield. Savage. Spimgncld, etc Compiete 
with mount and Oak leathei case (not -hoivn). 

Regular Price $ 38.00 Now $7 5O 


Suitable for 

OFFICE, LABORATORY or HOME 
Q u let— Efficient— Powerful 



Ideal tpraying outfit for all liquids such as paints, 
cniimels, etc. Can also be u,0d for cleaning, tire 
inflating, and general purpnics Etjuipped nith 
General Electric, HP motor. Quincy air coni- 
Pietaor, adjustable safety valve, and IPO ib air 
gauge A heaiy dutv Plumintr spray gun with ll 
feet uf hose n also furnished Weighs' eoa CA 
only CO lbs Price 

Complete and ready for operation 

Saiigamo Anip. Hour Meter 

Battery charge and 
discharge. Type MS. 
scale 0400, Capacity 
15 amp. 

Original cost 
S50.00 

Our Price 

$10.00 



Exceptional Values- 

ALL SIZES 


■Edison Storage Batteries 

1.2 Volts Per Cell 


Cells .ire in excellent condition. Conipletc with soliitinn, connections and trays, Prices below are 
about Ifl'/e of regiilai market price. Average life 2ii jeiira. Twu year uncunditliinal Guarantee. 
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MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., lOS Fulton Street, New York City 


H OW many of the mure recent amateurs 
have ever heard about the Porter Gar- 
den Telescope? Figure 7 shows one of these 
handsome decorative bronze mountings. 
About 1923, when R. W. Porter -was optical 
associate of the Jones and Lamson Machine 
Company, in Vermont, and before this 
magazine had adopted the infant amateur 
telescope making hobby, he designed, made, 
and his company sold, 75 or 100 of them. 
They had 6" mirrors and were //4, and sold 
for 400 dollars. Many of the mirrors were 
figured by a local lad named Wilbur Perry, 
whom Porter trained to do this work, and 
he took to it like a duck to water. Later, 
Perry took a position making diffraction 
gratings with Prof. R. W. Wood of Johns 
Hopkins, and is doing that ultra-skilled work 
today. For the Garden Telescope Porter em- 
ployed his split ring equatorial principle 
which has been adopted for the 200" mount- 
ing. None of these telescopes are to be had 
today, in case any reader suspects this of 
being a subtle advertisement. TTie irregular 
swelling of the spinal column is n represen- 
tation, of a M m4 


CAESIUM PHOTO ELECTRIC 


LIGHT CELLS 

GiMranteed mfpct. K 90 volt anodo i>ot«ntial 
prodticing up ts 30 microamperes current. 
Seofiitivity of 30 to 75 microampercB per lumen. 

seofiitive to incandrorcnt tamp lUoou* 
nation Same ccU &a ueed in talkinK pictures. 
Standard four proas bass. Easily tat up for re* 
lu; operation 

HARRY ROSS 


$1.25 each 

Nc Stamps 
No C. 0 . D. 

Include DDsia«e> for 
1 !b. (vour aoocJ 
Mith (»oer 


SCIENTIFIC i. LABORATORY APPARATUS 
82 West Broadway New York, N. Y. 


m 
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LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 


.Swururlrle t’-imjecafaloeLsts 
h,.ndrp4ia of rwma of lotcrcst to 
amateur aad prufet^ional 
la fctctB. Saie Muaev— Di- 

rttet bend ucvi 1 It's FiLEE and oroiomed 
fnll of tareamB and informs tioo. 



J. H. WINN MFG. CO., Dept. 2012, 124 W.23St., New York 


ATEMSCO OCULARS 

Approved and used from coast to coast for tbe third year. Fibre Lens 
cells — Brass mounted — diameter 1^4 inches. 

RAMSDEN TYPE— 1 "— Vi"— efl ocubrs ) 

SOLID OCUUR—i/s" efl \ 

FREE with every order amounting to $3.00 or more 
An ATEMSCO single lens terrestrial ocular 

Amateur Telescope Makers Supply Co. 
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Mmstioii Omega 

Everj' one of your good miniature 
films will yield sparkling enlarge- 
ments with all the rich detail of 
the original negatives when you 
use the Omega Enlarger. And, 
thanks to the Sinmon dust-proof 
negative holder, practically all of 
your troubles with spots and 
blemishes will end. 

Special features of the Simmon 
Omega Enlarger are its smooth 
focusing control, efficient double 
condenser illnminating system, 
air-cooled cast aluminum lamp- 
house, and rigid vibration-free 
construction. Made in U.S.A., ful- 
ly guaranteed. 

The Omega Enlarger is available far 
all miniature negatives, from single frame 
33 mm. to 6x6 cm. siie. Removable lens 
board permits use of 2 or 3 inch anastig- 
mats. Adapters for Cunlax or 
Leica lenses also available. 

Slop in to see tbe Simmon ' 

Omega Enlarger or send for 
Booklet S. A, S. without lens 

liVSTO^OPE 

EXPOSURE METER 

Xon 82-60 

Sole Leather Case, 50c 

■ — ^Ever-Readv 


p 0 int 1 0 b Dt iier ab out. 


clear, noncorro»ive 



CAMERA ANGLES 




Conducted hy JACOB DESCHIN 


Pictures on the 
High^vay 

S OONER or later, you were bound to 
learn tbis department had acquired an 
automobile. So, get ready; you’re in for il 
right now. All that the car needs is a built- 
in darkroom and our joy would be com- 
plete. Of course, you know that two or three 
heralded trailers (doubtless some unher- 
alded ones, tool are thus equipped— photo- 
graphic gypsies, they might he called. And 
that, to us. Is just about the peak of photo- 
graphic bliss— taking and making pictures 
on the road. 

Here’s the way we squared it with our 
conscience and the lady who wears the 
trousers. For a city feller like us, cooped 
up in New York, with a job and duties, a 
car seemed the only way of getting out at 
least over week-ends to the open spaces 


,1^ 

fe ' I 




“Rustic Peace” 

to whatever destination he may loosely have 
decided upon, that’s all right too. It’s the 
picture that counts. 

The Sunday picture train is a recent inno- 
vation which goes a long way toward mak- 
ing up to the city chap for the things he 
misses because the circumstances of life, or 
perhaps even his own inclination, keep him 
all week in the city. We have a note farther 
on in this department about the picture 
train. This is probably the best thing yet; 
hut now that we have experienced the joys 
of picture-taking via car (someone has even 
given it a name, “motographing”), we must 
say, for our part, that, be it ever so humble, 
there’s nothing like it. 


Ihe Koad Ahead” 

where picture material abounds that is 
seldom obtainable within the limits of a 
great city. City pictures are often very fine 
things, but at least once in a while a fellow 
should hie himself out to the country and 
shoot some pictures where the green grass 
grows and nobody is ever in a hurry. 

You could go out via bike or take a pic- 
ture train, or maybe a bus, hut if you used 
a bike it would take a good part of the day 
just to get out of the city, not to speak of 
trying to get back again in the crush of 
cars returning to the city on Sunday night. 
You would do better with a bus, hut you 
have to have a destination, and that’s always 
bad hecause the adventuring picture-taker 
doesn’t always know where he’s going if 








» fi £1 (t ® 5 
P 0 < B ® ft f 

H® sS® ^ 

® ? B (1 S rt U 

Ku 


0 


SJS?" 


S fl is b ' 'i 
P w S' ? 
io S P 

ifS'SS 

n% 

jSSSf! 




!?»:?, 

rjSss’KsjtS 

p-Hiiji o-tE p > 

'7? .“ r® P p 

^ P, ®Or[oA 
P 2 f.P'MO hjfHnO (S 0 
K pffB » M'S tfP 1(1 S » > 


n H-g B 01 Ml 
Mj* a n 

Cj# ^ 

3MjPP“' 

a M'S CL 


mJ^HhO (1 0 

’3^82-23" i 

. [1 S' ^ rt “ 13 , , ^ 


® 2,14 M-n H o\is ^ (t p W 
p s !PP-o 4 p a 

S'piR ® B 3 Jfi" p'S PI 

44 ^ H-niH'ltiPH 


M J H a M 1 M 

wrt'OrfSojM'fj 

'PjMi'P 0 8 (I Bn 
'® 2 £(R , ?r 9 


2 -S 

J U' Jft' li H u u. ^ 

* 9 ® 2. a 9 9 2 M P 3 

5 P pB fStf" Bh 
> ypp ytr^ B iss '“itj 
mP Hrf*d I?[t ^ M (pO 0 
''■ ^ C I? 


ff" P‘9 5' 

9 0 9 ® 

0 B 

tf 2 7 ’~ 'JI 

n 4 H |4 *P 

B S'^ 

S’lj^S'd 2'«® PS.g „ M(t 
(ippoBSS iSaJE 
(l!) p t'pla 7 B tPl^V p p 


po ®|LMimw!i£r^ P'p b ir (s m'K It j 
a.?Ppyp P£,'<!!P'cg9ti2"\p‘i^3 

» p ® ^p'P'ffS trs mP‘'P b 9 ^ S £9 

PP'0(WMB*^P9HR?""Plf4p^ “-B 
0,’*“ "P®o9 H.r» 

H i-HDj H r+ Ort u 

^ ^irJM AfifO y* 

r, B Pp 0 2 mm^B ^9 ^ < rt ® 

B < 0 2 14,3 H.^ H 9 JO -i M p - p-- 

!P Bps h.3p®>, ®5^®ffiPSP®C 

0 14 2.H MiHiS B-B 9 “Sup S 

P P'i P'vi H ® C P ® E a*^ !m 4^ 4^9 If 

^ IJI ^ IH! n P p M B P ® 4 9 rt.. :: 


N." 0 0 «: B 2 ft, a 


y JPBP S 


9 9 (j 


39<'p 


3 


SSS^s-eS®® 


'BlP'O 


4‘B n 

Bom, m-i 

■‘ 0 


®PB 


p^gsiT^; 


IB ff 

^,l?';3®::^oESo'o®»2sg“ 

9B®^H.PS,®CBft^;M’'PSft 993 

"!s%E;o.4&sh»s 

5c'g.-“'r§8j/«!'<»,« 

B^p » fB ^s H B p 0 N 2 3 0 


. .. f B ^S H 3)3 B = 0 N u . 

9 P P 4 9 [-JI^B 0 §43 B p (1 p g H.® 

9:^^?989ft3®?ftf :3 p" 


ftHftS.OBp'Pfl Rgig 

gy®f S^®b3^8§h, 

3 ID ,,.4 


rf r+ M 
K 4' 4, [- 

P 9 ®.9 

P 


s BJ 9 s s ft 9 iJ p i 41 " p P"' rj rt S' P -I IB u 

, 9 “ b^ES £»S » 0 

'■ r’fsg^l^ PrjSJsSfl^O 

ifl 6 :r+HSM^,i<!nQ .pf ftA.Hw. Sv 


iaS'^sssailis 


3 9 p ” p d 

K2 a ft" 3 n tflJ® i^p, 3 .3 aS'PbS wu 

7 in *! aJS.*? rSS lS'gP 

“'^r®pj8 , ft&S® ®2.f!c M C 

sfSf« fe!j;K»34<S-'-' 


ftB 

f!:f?i's?:!r!aS3?sr"s, 

^ "oalmpotiyo 

3 B JKi ftp’s ftB m 3 3 n 

ftS 3 n PS ftB 4<o p M 

a 40 2 S' B 5 cr Id 2, 

IWi93i4 4ipSw9ft®! 

^P M9P2,Wtf!?‘ " 

■H _ j u. M» 


0 

3 

I j 

n 


p p 


n\i 

® 9fl 6 Wft'd “> 


uftpjftfl 9 ;< g |;'3'3 3,9 
boPpiOPSm 

3S®Jg2j^S5B^ 
0 mEs,3"! JE,® 3 g « 
B®r ' 9 E 9 93 


^^IpSS'^PrfB Sh. wiOnOO^^^P^ 
3»b' 2W?P®' ft»BH,2i4iMi99®II?B9 


2,ft8^2 8,8§E'fl< 

S'o " B E ft? 4 B a f. 


rt^ft^BOP 
„ g 9 ^ * B 0 

^E-Ogr"'^ 


mB ftE 
Pm 0 P 


■,( 0 ^PO ® ffo 

§4.Sf^r®'=:pS53 

3"35ftPr903Sc 
*^2 9 ? H P B H 

'fh's'q*’:, 

ft3EMEpi“'?Po<! 

<§f*??«3SSE 

IB4..9g 

:.ft 


Eb 05 3 ^ 

0 9 H OP 

yasffj^ 

B » fp ft 
» M 9 rvj 9 

gft''3 tt)H 


„M.i 429 .POn 

Bo®ft OPidMjol'^ 


»> 3 4.?" ' ft 
om p B Mfto 

BgpSfP'’ 

ft"®EM4? 
9,^ » P [pB 9^ 
9 M H 

!Hs!8 " 


B*, 

S? 


0 P a u o i« 
B IR S, 3 B 0 p 

»' OOf^B^. 

p'S^BgftM 

B B iv M ; 9 

^^oPp®? 


r " H 

P M , 3 


'«E3S, 


ftftiflBP® 

wm'^B P 9 u 

r-fij 

ss:?ijE. 

: 9 M B 0 7 p 


P^<0* 

dftBftsBaJS 

P B rt<( 0 B IB ? f ,0 

•SS.! !?,>!• 





366 


SCIENTIFIC AMERICAN 


DECEMBER • 1 


“The 

Companion” 

neti? Czechoslovakian camera 



HTGO MEYER f2.9 Trioplan ij 
lenses in delayed action i 

Compur Shutter j| 


The Companion uses the 
regular 120 film spool and 
wiE produce 11 or 12 ex- 
posures 6 X 6 cm. 

169.50 

The film winding is auto- 
matic after winding to 
mimber L The lenses are 
matched and focus simul- 
taneously by inter-connect- 
ed gear train. 


A REAL VALUE 


ABE COHEN'S 
EXCHANGE, INC. 

I *TAe Bmm of Photographic Vdtm” 

I 120 Fulton St. New York 

: I 


ments, manned by experts, are mainta)ned 
by the two leading distributors of electric 
exposure meters in the United States— the 
Weston Electrical Instrument Corporation, 
Newark, New Jersey, distributors of the 
W^eston Exposure Meters, and Photo Utili- 
ties, Inc., 10 West 33rd Street, New York 
City, importers and distributors of the Mini 
Photoscop. Both invite photographers to 
send in any meters that need attention, hut 
require that the owner state frankly just 
what has happened to the meter (where the 
user is able to give this information), and 
to say wliether the meter has been dropped 
or has been tampered with in any way. 

Frequently these organizations are ap- 
proached by owners of foreign meteis which 
liave no regular representation in this coun- 
try and are therefore difficult to service 
because replacement parts in many cases 
are not available. Depending on the circum- 
stances and the extent of the required re- 
pairs, these companies are sometimes able 
and willing to help. They do not, of course, 
assume any responsibilities in the case of 
any meters except those distributed liy them. 


Leica Show Rules 



FOTH 

FLEX 

The only Tv»'in-Lens 
Reflex available 
with an f:2.5 anas- 
tigmat lens. 


complete with 
f 25 

Anastismat lens 

*80 

with f.3.5 lens 

*60 


Shutter speeds 
from 2 seconds to 
l-SOOth sec. Takes 
12 21,4x214 pic- 
tures on 120 roll 
film. 

Built-in Critical 
Focusing Magni- 
fier. Brilliant, 
right side up, full 
size image. Self 
erecting hood. 

Sold on 10 days' 
FREE TRIAL 
PLAN. MONBY- 
BACK GUARAN- 
TEE 



A nnouncement is made of the rules 

. governing the submission of prints to 
the forthcoming Fourth International Leica 
E.xhibit, made public by this department 
in a previous issue. No entrance fee is re- 
quired and no limit placed on the number 
of prints that may be submitted by any 
one prospective exhibitor. The rules follow: 

1. The name and address of the photogra- 
pher, plus the following data (if possible), 
should be included on the back of each 
print or mount; 

a. Lens and aperture used 

b. Exposure 

c. Film used 

d. Developer for above 

e. Filter, if any 

f. Other accessories used in making the 
picture. 

2. Prints may be sent mounted or un- 
mounted, conforming to the following sizes: 
8 by 10 inch prints ou 13Vi by 17 inch 
mounts; 11 by 14 inch prints on 16 by 20 
inch moimts; 16 by 20 inch prints on 22 
by 28 inch mounts. 

3. Contact prints should accompany en- 
tries but should not be pasted on mounts. 

4. The closing date for the receipt of 
prints is Nov. 30, 1937. 

5. Packages containing prints should be 
sent to E. Leitz, Inc, 730 Fifth Avenue, New 
York, N. Y., and should be markeri ‘‘Ex- 
hibit” in the lower left corner. 

Many Buyers But Few 
TO Sell 

T ime was when one could buy any cam- 
era or photographic gadget on the 
market provided one had the cash to pay 
for it. At worst, there was only a short 
delay. Today we are living through the 
paradox of many willing to buy and pay 
but few available cameras and accessories 
to sdd. It isn’t any one camera or two or 
finee, nor does this condition apply only 
in the case of imported cameras. Even 
camm ntaimfacturras in this country are 
uoahle to keep pioductirai to the pace of 
the haying demand. 

There are those 




Your used equipment accepted in 
trade. Unusually liberal allowances. 

Write today for complete details, 
at your dealer or from 

THE CAMERA 
SPECIALTY CO. 

1199 Broadway 
NEW YORK CITY 


(Acblal 


The Newest an^^lmplest of all 

it^TRIC 
liyf osuRE 
ETERS 

14.75 Complete with Case 

SEND FOR BOOKLET 
maintain for all our expo- 
meters a fully equipped, 
Service and Repair 
at 10 West 33d St,f N. Y. 

OTO UTILITIES. INC. 
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THE FINEGRAIH DEVILOFIRI 


Mark these points of distinction;*- 

I. Grain structure as One os the best of sur- 
face developers 

i. Quality equal to lordx negatives 

3. Excellent printing quality without additional 
exposure 

4. Contains no dyes 

5. Will not stain fingers or negatives 

6. Does not contain ony irritating poisons 

7. 32 oz. will develop 30 roils 35 m/m. 36 exp. 

I. A full control developer, giving contrast 
control with time 

9. Will not block highlights 

10. Works squally well with all makes of film 

I I. Packed In 32 oz. units at $1.75 or I gal. size 
at $5.00 

On ule St ill fcsdinj pfiolojrspfnc dcsiers 


Wiite lot deseiiptive booklet S 

RAYGRAM CORP. 

425 -4tK Ave. • New York 


lificial condition which must soon wear it- 
self out and cause a reaction. It is not 
uui province to act the seer nor would we 
care to argue the point. We do hold, how- 
ever, that no enthusiasm is unhealthy and 
il photography some day falls away in gen- 
eral favor, what does that matter? It will 
come back again, and again. Let it not be 
forgotten that photography was not born 
yesterday. It is 100 years old, and still going 
strong, stronger today, in fact, than ever 
before. In any event, the real enthusiasts 
will remain — the others don’t count, 

In the Park 

T ake your camera with you eveiy time 
you visit the parks. You probably do it 
anyway, but some of us aie often discour- 
aged because sometimes it seems there isn’t 




onurc' time Enay plan No previuih 
txpericiico npctled, roiiimoii aclicfil 
ediiQittion Biiirioient, SumJ for free 
booklet, "OpiiortiiiutiM ill I’bfilOifrn* 
plit". imrfciculHrfl imd ri'Qiiin’rneiitH 
American School of Photography 
Dept. 22S9 

3601 Michigan Ave. Chicago, III. 


PHOTOGRIIPHN 

I TO— COURSE FOR ADVERTISING* 
ILLUSTRATIVE • PORTRAIT 

/ is I classes only. Per- 

/ training by expert in- 

/ ks i etructors. Individual Advance- 

ment. Finest Equipment. 

W rite Department SA. 
Si AM L A i&XJ II6S.M1CHIGANBLVD., CHICAGO 


Become an EXPERT 

PHOTOGRAPHER 

Faicinstiiig hobby, or profitable ca- 
reer. Bia inoiicy-iiiakinB uiiDOrtunttics, 
firowliiK flclcl We Bive top inillrul- 
uiil training. Coraniercial, News, Por- 
trait, Advertising or Motion Picture 
Photography. Per-minl .AUcndanni 
iiml Home Study courses iUh year 
Free booklet, 




iiR-.'. 

i|'succnD 

I' PHOTOGRAPHY 


"Master and Pupil” 

“a thing to take.” That’s where you're 
wrong. There’s plenty to take. Trees are 
beautiful, and so are certain aspects of the 
water, of flowers and bends in the road. 
And if all these fail to attract you because 
the lighting is bad or whatever, how about 
“shooting people in the back” engaged in 
some such pose as that shown in "Master 
and Pupil”? 


lo’weswastllTDe^uiinlliJwfM^^ PeRGRANO 35 MM FiLftI 


SHARP-ER 

ENLARGEMENTS 

with 

the new SEE-SHARP focusing device. 

Ideal Christmas present jor any 
user of a photographic enlarger 
Price: ?!2.00. Postpaid or through your dealer. 

R, JP. CARGILLE 


"CHRISTMAS MORNIHS* 
A GBAFLEIC PICTUnt 



- Picture Their Happiness 
y with a GRAFLEX 

y Graflex Cameias portray and give 
^ happiness for years to come. Your 
dealer will glad^ show you Grailex 
‘ Atnencao-made Cameras and Equip- 
. ment — perfect gifts. 

GRAFLEX 

The world’s finest miniature reflex cam- 
era ! Just a handful m size but big in 
performance. Ten IVa” x 214" pictures 
from each S-exposure film! 

Enlarg-oe-Printer 

Almost a complete darkroom in itself— 
an enlarger, contact printer and retouch- 
ing desk all in one ! Book on enlarging 
free with each Enlarg-or-Printer. 

ST I for tree Gra- 

>i ff* K ff* P Catalnf and free 
I ISBbBbI Annual Gift GaJdc. 

FOIMER GRAFLEX CORPORATION 

DEPT.SA-U, ROCHESTER, N. Y.. U.S.A, 
Please send me free Graflex Catalog 
and free Annu.il Gift Guide- 


GRAFLEX 

PRIZE-WINNING CAMERAS 



R ated at 17 degrees Scheiner and de- ! 

dared to be almost 100 percent grain- 
less, a new 35-mm film emulsion is now 
available under the name Pergrano, the 
latest addition to the line of Perutz films, 
which includes, besides the new film emul- 
sion, the following; Perpenso, Perpantic, 
and Peromnia. Pergrano is described as 
having “a fully balanced panchromatic 
emulsion of beautiful gradation” that “will 
do justice to the finest lens made” and 
“may be developed, fixed, and dried quick- 
ly.” The new film is available in daylight 
loading spools for 35 mm, vest pocket, and 
6 by 6 cm cameras. 

Photography Marches 

On 

T he tremendous interest in photography 
that is apparent on every hand today 
was recently the theme of a radio interview 
by Karl A. Barleben, Jr., r.R.P.S., dieo- 


NEW WAYS IN 

PHOTOGRAPHY 

Ideas for the Amateur 
By Jacob Desehin 307 pages, $2.75 ;> 

Thorough; workable, A guide to ihe whole range 
of modern and spedal effects, as well as better 
every-day results, that the amateur can get with 
ordinary equipment. Helps you find picture sub- 
jects; get better results under varied conditions. 
Covers angle-view, baby, bail-weatlier, nature, can- 
did, night, color, fable-tup, trick, and other types 
of photography. Shows how to make transparen- 
cies, greeting cards, murals, lamp shades, etc. 
Filled with practical methods, devices, suggestions. 


SEE IT 10 DAYS FREE— SEND THIS COUPON 
MiGraw-Hin Bonk Ce., Inc. I 

330 W. 42iiii St., N. Y. C. j 

Send me Desrbin-Xew Ways In PliowgraBby lor 10 
days' examination on approvaL In 10 days I will send [ 
{2.75, plus few cents pintage or return bock postpaid. ] 
(Postage paid on orders accompanied by remittance.! ! 


I qompanr 


„..SA- 12 -Sr 
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“shoot,” how ond where. Gives di- 
rections for submitting photographs 
to magazines. Lists ISdj markets 
for photographs, together with the 
types most suitable for each. 


Sirtk Edin'oi: — Revised— Up-To-Date 

50 Cents, Postpaid 


OffcM hnrdreda of 
in. KttU usd 
Mwie CwB^raa. Lw.* 
8M. FilBw. Enlwtwa. 
.^letecs. etc. 


A Christmas Gift 
You Ktioiv Will Please! 

TRI-TILTOP 


The Rotating, Tilting, Tripod Top 

Permits jou to take difficult angle pic- 
tures . allows you to shoot in- 
dividual or member parts of an entire 
landscape. Lightu eight and trouble- 
free it fits rigidly to any tripod having 
.standard sockets, and screws. It tilts to 
aav angle and rotates to any degree en- 
graved on the circular base. Be a 
tlioughtful giver , . . give TBI-TILTOP 

Onl} )^2*50 

HENM HERBERT 

483 Fifth Avenue New York City 


^htdif 'Ifcdkiw vdtdiy I 

rt- WELTI N I 35mm. I 

The last word in a precision^ candid K 
camera with a coupled range finder. IS 
Out latest Bargain Catalog de- 
scribing this and thousands oE 
Cither c,ameras and supplies is a ET2; 
yours FREE. Write t.iday. B-— 


“.IM'e Money W'lth Your Camera” 

i>iIOTO-.^[ABKETS 


This ! 12-page book tells what to 


with Joseph Dombroff, president of the 
Photographic Dealers Association and vice- 
president of Willoughby s. Mr. Dombroff, 
speaking from an experience of 27 years in 
the business of supplying photographic am- 
i ateurs and professionals with equipment 
I and materials, gave an inkling of what is 
I going on today from the viewpoint of the 
man behind the scenes. 

“In 1910," he said, “the camera fan was 
a bit different from what be is today. I le- 
member the time when to possess a camera 
was something . . . whereas now, it s noth- 
ing for a real enthusiast to posse.5s three 
or four. And you should see the exchanging 
i that goes on, too. Fellows swap their cam- 
I eras with one another all the time these 
days.” 

Photography, he continued, is growing 
“by leaps and bounds, because nowadays 
photography is a hobby in which everyone 
can indulge himself— rich or poor, young 
or old. Anyone can make a good picture, 
and the technique can be easily acquired 
in no time. I think photography has so much 
to offer — it gives pleasure to the fellow who 
takes the pictures, and just as much to 
those whose pictures have been taken. And 
its use has spread over practically every 
I phase of life— industry, art, advertising, 
news, science, exploration, even war. It is 
the best means of perpetuating memories 
of the past, and unlike brush and paint, or 
type and ink, requiring the expert user, it 
is possible to enjoy photography and the 
taking of good pictures, no matter how 
much of a novice one may be.” 

Photographic magazine “consumption” by 
amateurs has increased greatly, Mr. Dnni- 
broff disclosed. 

“Twenty years ago oiir organization sold 
about a dozen copies of the leading maga- 
zines a month. Today we sell well o\er 
3000 copies a month. And that’s plenty of 
progress. I’ve found, too, that the individual 
is not content to read just one of the mag- 
: azines — She’ll buy and read at least four or 
I five different ones each month. This, to me, 
shows that our modern picture snappers 


are seriously interested in adding to their 
photographic knowledge, and also accounts 
for the higher grade of photography seen 
on every hand.” 

Mr. Dombroff also mentioned the inter- 
esting fact that the King of Siam, or, rather, 
the former King, whom he met in a business 
way during one of his visits to America, 
owns moie cameras than any other single 
individual in the world — more than 300 of 
them!— “And he takes many of them with 
him on all his trips.” 

Square Negative Hint 

W HOSE side are you on? The fellows 
who say they find the squaie format 
disturbing when they try to compose for the 
ultimate rectangular print, or on the side 
of the square negative champions, who say 
there is nothing like it because they don’t 
have to alter the position of the camera 
when taking vertical pictures? On one side 
or the other, here’s something for users 
of square-format reflex-type cameras to think 
about. Cut a piece of metal, cardboard, or 
other suitable material about Y-i inch wide 
and about 214 inches long. Drop it onto 
one side of the ground glass and there you 
have your rectangular image. If you cover 
the ground glass at the right you will have 
a vertical picture; for the horizontal, the 
upper edge of the ground glass should he 
covered with this mask. The mask may be 
supplied with a glued handle of some sort 
to facilitate its leninval and insertion. 

Contrast 

¥ E mentioned the attractions of contrast 
in picture material in this department 
once before, but the subject is so intriguing 
we cannot resist reverting to it again this 
month, especially since we need some excuse 
to print the illustration, “Lyric Touch.” The 
tower m the background and the commer- 
cial clock and sign in the lower right-hand 
corner unmistakably give the flavor of busi- 
ness, while the tree branches in the fore- 
ground, leafy with the first signs of spring, 
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LINHOF 

PRECISION 

CAMERAS 

T he inevitable choice of the disci iini- 
nating photographer, the precision of 
the Linhof is equalled only by its versatil- 
ity Compact and light, it constitutes a 
complete photographic studio when equip- 
ped with normal, wide-angle and telephoto 
lenses. Its flexibility is truly amazing, its 
iiiaiiy refinements including drop bed, 
triple extension, mechanically controlled 
rising, falling and lateral movements, tilt- 
ing front, revolving back and detachable 
lens board Made in S size.s. 

Model 34 — Nett) Linlwf Camera 
possessing, in addition to above re- 
finements, _ a 4-tvay leveling back 
and a rising bed Available in 9 .v 
12 cm. and large). 

Litcratmc on Request 


I provide that atmosphere of nostalgia and 
“spring fever” that is as strongly familiar at 
the noon hour to the high-powered executive 
as to the humblest office boy. The upward 
tilt of the camera slanted the building to 
give body and some essence of solidity to the 
background. 

The Picture Train 

E ven the railroads are recognizing the 
fact that photography is all the rage 
these days. So they have instituted the 
“Picture Train” idea, and it is evidently a 
huge success. You leave about 8 o’clock in 



lUJllLElCilf IIEOOK.S 

INCORPORATED 

127 WEST 42 STREET NEW YORK 


lEUPi! 

It will tell you ex- 
actly in a jiffy. 
Best value in ex- 
posure meters. 
Even more indis- 
pensable now as 
light becomes 
poor. Price with case only ^2.15. 

With the 

Mm NECKPO® 

time exposures 
up to two sec- - 

onds can he 
made! It is a 
handy tripod 
suspended from 
the neck for 
still as well as 
movie cameras. 

It is very light 
and can easily 
be carried in 
the pocket. 

Price, complete 
in chrome finish— $2.75. 

Ask for literature 

Mimosa Corporation 



"Picture Train” 

the morning and come back at night. The 
train takes you to places which promise good 
picture shooting and returns you home with 
your pockets bulging with work for the 
darkroom. We are told that the first two 
trips attracted about 250 camera fans each, 
while the third time this number was almost 
tripled. 

Robot T.able-Top 
Tripod 

A MINIATURE tripod, specially design- 
ed to accommodate the Robot camera 
in table-top work, has the appearance, when 
closed, of a “stick” eight inches long by 
about %ths of an inch in diameter, provided 
with a carrying strap. 

The distributors further describe the 
tripod as follows: 

“One end of the stick carries a screw 
thread which fits in the underside of the : 
camera, so that the stick itself can be used 
as a handle for the camera when this is 
used in the hand. By unscrewing the other 
end, an inner chamber is revealed contain- 
ing 3 chromium plated rods, each 6 inches 
in length, which screw into a head and form 
a tripod. 

“Sold separately is a hall and socket 
head which screws on to the table part of 
the tripod and permits the camera to be 
moved and set at any angle. The height of 
this table tripod with the ball and socket 
joint in place is 13% inches. For low work 
or in conditions where the full height is not 
required, the stick can be screwed off and 
the camera attached immediately above the 
tripod legs. The whole device is very well 
made and finished, and whEe it is primarily 
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Bass Says: 

Talk about a sailor taking his girl for 
a row in the park, or the postman on 
a hiking tour ... the boys here at 
Bass make quite a nuisance of them- 
selves proudly displaying shots of 
their vacation, their pets, or their in- 
fant prodigies. Yes, we take our own 
medicine here. 

'^>4M£c4/i:i44. 


Candid 
Camera 
llarjiains 
Like new— an Bass 
money back guarantee 


Leica Model G, chrome, 50 mm. 
Summar F;2 lens, Eveready case. Like 
new. List ^221.10. Special at ^157.50 
Contax Model I, speeds li sec, to 
1 1000 Tessar F:2.8 fens and case, 

fine condition $109.50 

Contax Model II, chrome, 50 mm. 
Sonnar F:2 lens, Eveready case. Like 

new ^77.50 

Contax Model II, 50 mm. Sonnar 
F:1.5 lens and Eveready case. Like 
new. List ^334.00. Price . ?!237.50 

Contax Model III, 50 mm. Sonnar 
F:2 lens and Eveready case. Like new. 
List ^298.00. Bass price . . $227.50 
Contax Model III, 50 mm. Sonnar 
F:1.5 lens and Eveready case. Like 
new. List ^386.00, Price . . ^287.50 
Contaflex with 50 mm. Sonnar F:2 
lens, and Eveready case. Like new. 

List ^362.00 ^260.00 

Contaflex with 50 mm. Sonnar Fil.5 
lens with Eveready case. Like new. 
List ^449, Price , ^320.00 

^EED 

GRAPHICS 

3',i X 4*4 Speed Graph- 
ic, less lens S8D 

4x5 Speed Graphic, less 

SU" Carl Zeiss Tessar 
F;4.5 in Compur Model 
A shutter 543.50 
5 ^ 4 '' Carl Zeiss Tessar 
F:4.5 in Compur B shut- 
ter 547.00 

5’, 4” Carl Zeiss Tessar F:3.5 in Compur 

B shutter 532 

6" Carl Zeiss Tessar F:4.5 in Compur B 

shutter 552.00 

Kalart Range Finder installed, complete 
. . , . 527.50 

Kalart Speed Flash Gun with special mount- 
ing for Graphic, fitted . . 513.50 

Mendelsohn Universal Speed Gun, installed 

525.00 

Model C Speedgun 512.50 




5x7 Press Graflex, 5x7 Home Portrait 
box only, no lens. Graflex, no lens. 

534.50 587.50 
5 x7 Auto Graflex, 5x7 Home Portrait 
8 '.’" Kodak Anastig. Graflex, 9'.V' Velo- 
mat F;4.5 lens. stigmat F:4.5 lens, in 

574.50 shutter, 5137.50 

Wrile jot New Bass Batgasngram 
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® WHITE for detmla on this 
newT's 3 'Workshop Precision 
Lathe — back geared, screw 
cutting. Made in 8 different 
driTes, ■! bed lengths. 3a prac- 
tical attachments 
available for use with 
this lathe. Weight 
320 lbs. crated. 

Ask for catalog 
15K— sent Free, 
Postpaid. 


9 X 3 

SOUTH BEND 

LATHE 

n/hutlirtir^eiLiiiiA. 

ONLYSe^A MONTH 


SOUTH BEND LATHE WORKS 

361 E. Madison St., South Band, Indiana, U.S.A. 



STEREO-MIRROR 

ART AKO BEAUTY AIB 

This SCIENTIFIC MIRROE gives a bril- 
liant, uniformly enlarged image of every 
picture or photograph, with an astounding 
perspective. Pictures and Photographs can 
be thoroughly studied, understood and en- 
joyed — they appear almost life-like. Unex- 
celled for a surprisingly clear view of the 
entire face, top, back and sides of the head. 
A Unique Gift 

Price ^2.25 (for a shorl time) 
Send lor Leaflet 

NU-MIRROR COMPANY Bridgeport, Ccnpecticut 


WORLD! CRUTBT ottaJimM 
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\ DRILLS-GRINDS-CARVES 
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PARAMOUNT PROD. CO. 

Dept. 12-P, 245 Broadway, New York 


IEEE! 

Aceasao 

outSt ineludia; srt 
o( drilij mounted 
IH" grinder cut* 
tngvrfieels. sandini; 
discs, mandrel, 
iruuat^ brush, etc. 

(REGULAR 

VALUE 

EHRE with each 
outfit ordered Now’ 


Industrial Courses 

Asphalt, Cellulose, Cement, Coal 
Tar, Cosmetic, Dye, Fat, Food, Fuel, 
Gas, Glass, Glue, Gums, Heavy 
Chemical, Laeguer, Leather, Oil, Pa- 
per, Perfume, Petroleum, Pharma- 
ceutical, Pigment, Resin, Rubber, 
Soap, Steel, Sugar, Textile, Varnish, 
Water Treatment, Wax, etc. Tech- 
nology. Class or mail, $10-100. 

INDUSTRIAL CONSULTANTS 

3404-6 Baring Srrnar Philadelphia, Penna. 


DOYOUi 


; W.tXT a nw buiines, professioii 
of your own. with all the trsde 
I sou e«a attend tiif Then btcoins 
, ... A foot torrectionist, ml in a fw 

Mtes! ecu Mb income in senhs (kj — not meihcsl or clii- 
nipfaly— ea-y trrai fur bans training, no further capital 
necilet im gouit to buy, no agency, Ad^rrse 
StepfseRSda Lahoratory, 8 Back Bay. Boston, Mass. 


VENETIAN BUND MATERIALS 

Vou MU make ane MIncIa for swur own boine at hw cort, 

alw go into the baiineas. All parts iUBplietl, Seal ISc for 

ciiruHr and wapte irf ]jd<ter tape. slats and rails. 

VENETIAN BLIND MFS. & SUPPLY GO, 

DW. 5 ITSO Lent Ays., Chisago, lit. 
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a time as three days. Its action apparently is 
somewhat different from that of anothei 
useful urinary tract antiseptic, mandelic 
acid, which has become quite geuerally used' 
m the past six months. It is destined to 
replace the acid almost completely. 

“The new compound is much more palat- 
able to the patient,” Dr. Herrold said. “In 
one-tenth of cases, mandelic acid cannot lie 
used. The new chemical has revealed no 
such limitations yet.” 

The chemical is taken by mouth m tablet 
form and, in serious cases, is made into a 
solution for hypodermic injection. 


C.ASHEW By-Products 

I N India, where the comma-shaped cashew 
nuts, so popular in the United States, are 
grown, efforts are being made to utilize the 
fruit producing the nuts for other purposes. 
.Actually the nut grmvs outside a fruit very 
much resembling an apple. The demand for 
the nuts has left large quantities of these 
“apples” as waste. Lately the juice of this 
fruit is being concentrated, decolorized, and 
deodorized to yield a syTup industrially. 
Although this operation has been carried on 
in the past as a home industry, large-scale 
manufacture is being undertaken to produce 
a syrup for use in preserving ginger and 
mangoes. The shells which surround the nut 
itself are being utilized to yield germicidal 
soaps.— D. H. K. 


How A Giant Clipper is 
Built 

T he construction of a huge flying boat 
resembles far more the construction of 
an ocean liner than, for example, the produc- 
tion of an automobile. Such construction 
calls for strength in combination with the 
utmost refinement of design, and for a very 
high degree of skill among the workers. 
There is not the slightest doubt that air- 
plane mechanics are virtually a race apart 



Riveting up the aluminum frames 
of one of the huge engine nacelles 

in their intense interest in their work and 
their absorption in the problems of aviation. 
Yet their work is far from easy, and en- 
tails typical factory noises and other dis- 
comforts. In the old days, the construction 
of an ail plane involved a few sketchy draw- 
ings, followed by rough-and-ready methods 
in the shop, with wood as the predominating 
material and many hasty changes as the 
work progressed. To-day, aluminum alloys 
and higli-strength steel alloys have replaced 
wood; when construction is ready to start 
every part of the ship has been calculated, 
tested, and designed in detail by engineers 
and draftsmen before a single part is fash- 
ioned in the shop. Our photographs give an 
excellent idea of the assembly and construc- 
tion methods in the largest American flying 
boat yet to be built, the Boeing Pacific 
Clipper which will carry 72 passengers. The 
wing span of the new boat will be 152 feet, 
and it will be powered with four 1500-horse- 
power Wright Cyclone motors. 

Naturally, when the width of the span 
reaches 152 feet, the loads on the wing 
and hence on the wing beams become very 
heavy. No wonder, then, that the truss-type 
wing beam is almost as high as a man at 
its inner end and has the solidity of ap- 
pearance of a bridge girder. The wing is 
first assembled on a special jig and then 
riveted up, with thousands of rivets to be 
inserted and headed over by the mechanic-,. 


Wrtta f»r Mo, 80 













Center section wing beams of the Pacific Clipper, attached to the hull 


The center section wing beams are rigidh 
attached to a portion of the huge hull. 
That portion of the hull illustrated contains 
the dining salon on its lower deck. Space 
alinve the center section of the wing struc- 
ture will be used for cargo. On the outer 
ends of the center section of the wing are 
shown the two inner engine nacelles, which 
.stand 25 feet above the assembly floor. All 
four engine nacelles will be accessible dur- 
ing flight by means of wing companionways. 

Nothing gives a better idea of the size 
of the engine nacelles than the picture of the 
men standing practically erect inside them, 
busily at work riveting up the aluminum 
I frames. 

Every process known to modem machine 
science is pressed into service in this con- 
struction work — drop-forging, rolling, pneu- 
matic riveting, stamping, and so an— A. K. 

Kites to Carry Radio 
Antenna 

T he kite IS perhaps the very earliest 
form of flying machine. Invented by the 
Chinese, it has been regarded for centuries 
as a fascinating toy for boys. But Benjamin 
Franklin used the kite for electrical investi- 
gations; the Wright brothers used it for 
obtaining aerodynamic data. Now Hugo 
Leuderitz, Chief of Communications for Pan 
American Airways, has put the kite to an- 
other practical use, by making it carry a 
radio antenna after an emergency landing 
at sea. The trailing wire antenna is, of 
course, useless when once the aircraft is on 
the water, and the antenna stretched be- 
tween wing and tail surfaces is not high 
enough in the air to be really serviceable. 
1 After practical research, Mr. Leuderitz 
has developed a practical six-foot kite with 
a red cloth cover. The kite will lift in a 
moderate wind, will fly from the back of 
a Clipper, and will function when soaked 
with water, The Idtej is packed in a six-foot 
aluminm.|maEiiig |ttbe, with a simple reel 


screwing up a wing nut, and inserting a few 
safety pins. Red cloth is used so that the 
kite may serve as a flag as well as an an- 
tenna carrier. 

While no emergencies have yet occurred 
to test the system, all the experimentation 
to date indicates that Mr. Leuderitz has de- 
veloped a useful .safety device.— A. K. 


Improved Trainers for 
Blind Flying 

E have had occasion to describe the 
Link trainer in its early stage.s, when 
it was considered simply an introduction to 
the handling of the flying controls. It was 
mounted so that it could rotate through 360 
degrees, pitch, roll, and simulate all the 
attitudes of actual flight. Then the Link 
trainer received a hooded cockpit and a 
full complement of instruments, and be- 
came useful in preparing men for blind or 
instrument flying. In its most modem ver- 
.sion the trainer has radio facilities, and is 
used for teaching the difficult art of flying 
by radio. United Air Lines is making wide 
use of the device in its latest form. 

A highly experienced instructor sits at 
a special control table of the trainer and 
simulates radio range signals, marker beacon 
signals, two-way radio communication, fly- 
ing attitudes, and varying wind conditions. 
On the airway chart in front of him there 
is a movable instrument which constantly 
records the artificial flight path that the 
student in the Link cockpit has achieved 
on the basis of the signals given to him by 
the instructor. The instructor adjusts the 
control panel to duplicate the radio pattern 
of a particular part of the airway network, 
and then requests the pilot in the cockpit 
to orient his position and “fly” the plane 
to a given destination. The pilot must com- 
pensate for simulated wind and weather 
conditions, take the gasoline supply into 
consideration, work out problems in naviga- 
tion, and so on. The instrumor checks and 




Exclusive with United: 

De luxe Skylounges by day, spa- 
cious sleeper planes by night. 
'A' Famous Sky Room courtesy 
lounge for those who retire late 
or rise early. 

'A' Sleepers limited to 12 persons 
for extra comfort. A berth for 
every passenger. 

Pioneer “Main Line" Airway. 
The arrow-straight, short, direct, 
scenic route. New York to Cali- 
fornia. 

3 fast sleeper planes nightly 
coast to coast. 
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bos with Christmas wrap and Chrisltnaa 
carfl. ?l postpaid. 

ATUS PRESS COMPANY 


Think of getting, for only $19.75 — 
not only a more accurate timepiece, 
but ALSO:— 

1. A STOP WATCH that at the touch of 
a lever checks off the time in seconds 
and fifths of seconds! 

2. A TACHOMETER that gives you at a 
glance the exact speed at which any 
moving object is traveling over a 
measured distance! 

3. A TE1.EMETER which tells the dis- 
tance you are away from any simulta- 
neous source of light and sound! 

WRITTEN GUARANTEE 

Smart, trim and compact, the Pierce 
4-in-l Watch is simplicity itself to 
operate. And it’s unconditionally guar- 
anteed against any mechanical defect 
for one full year! See this amazing 
Pierce Watch at any good jeweler or 
sporting goods dealer today. Or write 
for free literature, Dept. S, Pierce 
W'atch Co., New York City. 

# Spectroscope and book cf Ul) eiperiments $2 50 
TeleSMpe clearly scoums inoun craters $1 
Stroboscope vcith isttor, ne.m lamp and hook 5l 
Efectric Fun book. 2(t0 stunts with 110 volts $1 
Magic Rod glows in sir colors in the dark SI 
Sornthrisecpe: See atoms eiplodo .. $2 

Cutting & Sons 127 W St. Campbell, Calif. 

j 

Device for snorers and ttiouth-breathers. $1.00 | 
postpaid. Satisfaction oi money back. ! 

Washington, D. C. 

I CHRISTMAS I 

; /or CRAFTSMEN 


NIW ATUS MANUAL 

T he ideal gift for those friends of yours 
Iniereated in worksliups is this new up- 
to-date laflie msnual. Has over 32, I lltustra- 


he would much rather train a man to fly 
blind in a Link trainer first, and that the 
actual air flying would then be merely a 
logical corollary. We can quite believe that 
.Major Schroeder is right in his views — 
though the first flying lessons will still be 
given in an actual airplane for many yeais 
to come. — A. K. 

Using Exhaust Gases to 
Aid Propulsion 

T wo officers of the Royal Aircraft Estab- 
lishment at Farnborough, England, are 
developing a form of jet propulsion whereby 
the air used to cool tlie engine, and the 
heat energy of the exhaust gases, will both 
be utilized to increase the propulsive efiort 
in an airplane. 

The entire engine, with its exhaust mani- 
folds and the radiator, is enclosed inside the 
airplane wing. Air enters at the leading edge 
of the wing and passes through the tubular 
radiator and then over finned exhaust mani- 
folds. In this manner the air cools the radi- 
ator, and at the same time takes up energy 
^ from the heat of the exhaust. Subsequently 
it is allowed to expand and is ejected at 
high velocity through slits in the trailing 
edge of the wing. 

If air is ejected at high velocity at the 
trailing edge, then a forward thrust must 
be produced. In other words, the heat of the 
radiators and the heat of the exhaust have 
been converted into propulsive energy. 

More detailed information, calculations, 
and tests are necessary before tlie invention 
can be accepted completely. But it sounds 
plausible and may have important possi- 
bilities.— K. 

A Long-Range Ground 
Direction-Finder 

I N its over-ocean flying, Pan American 
Airways has no radio beacons to rely 
upon. Bui its engineers have, as a result 
of nine years of experimentation, developed 
a remarkably accurate long-range direc- 
tion-finder system with a stationary anten- 
na array approximately 150 feet square. 
Direction of the incoming signal is de- 
termined by a search-coil goniometer and 
errors are kept to a minimum by selecting 
an electrically satisfactory site. An outstand- 
ing achievement of the system is the util- 
ization of short waves for radio direction 
on ranges up to 3800 miles, a feat hitherto 
considered impossible. The use of ground 
direction-finders permits, of course, the in- 


stallation of far more precise equipraem 
than is possible when the finder is installed 
in the limited space of an airplane. The 
airplane transmits a long dash, the ground 
station determines its bearing position and 
direction of flight and reports back by 
wireless. Thus the flight crew is relieved of 
complex navigational problems. Through 
Bendix Corporation, the equipment will he 
made available to other American com- 
panies.— /I. K. 

The Doctors Warn Us 

S PEAKING at a recent meeting of the 
American Medical Association, D . 
Allan L. Barach issued a warning in regaro 
to ‘‘oxygen want” which may be experienced 
in high-altitude flying. The results ui 
breathing for 20 minutes at an altitude oi 
15,000 feet may be quite serious for persons- 
with latent angina pectoris or other heart 
troubles. Pilots, picked men of splendid 
physique, are not likely to be bothered with 
heart trouble, latent or overt, but their 
judgment may deteriorate if oxygen is de- 
ficient; when a pilot ceases to be alert the 
way is open to accidents. 

Dr. Barach is perfectly right, and his 
warnings should not be disregarded. Bi. 
the air-transport operators are fully aware 
of the perils of “oxygen want.” Thus, when 
pilots are forced to fly at high altitudes fo. 
some reason or other for a considerabp 
period of time, the stewardesses are requiii, 
to watch passengers carefully for any signs 
of physical difficulty, and to tell the pilot 
immediately of such symptoms. Pan-Arne'- 
ican Grace Aiiways, when flying over the 
Andes, provides oxygen tubes for both pilo 
and passengers. On all airlines, co-pilots ar 
earned to give the chief pilots adequate 
rest. And, finally, airplane constructors are 
turning to what is the best solution of all 
—the air-conditioning of cabins by cor 
pressing the air almost to its sea-levJ 
density by suitable cabin superchargers. 
Thus the warning of the medical men j 
being fully met by the precautions of the ' 
engineers and operators. — A. K. 

Pure Vitamin A by 
‘AIolecular Distillation” 

A new method of distillation, callei 
‘‘molecular distillation,” is now being ’ 
used to distill pure vitamin A from fish- 
liver oils on a commercial scale. Not only 
IS vitamin A removed as a pure chemical 
compound from fish-liver oil but the residual 
oil is at the same time freed from fishy 
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ADMITTANCE 
AND IMPEDANCE 

With direct currents the resistance R has 
a reciprocal which is called the con- 
ductance G or: 

G=l/R 

The direct cnrient resistance R is gen- 
eralized as the alternating current im- 
pedance Z and the daect current con- 
ductance G is generalized as the alter- 
nating current admittance Y and; 
Y=1IZ 

For alternating currents without har- 
monics the impedance Z is a complex 
number formed from the sum of the real 
(unitary) resistance R and the imagi- 
nary leactance iX or: 

Z=R-hiX 

and the admittance Y is a reciprocal 
complex number: 

y_R-iX 

r+r 

For alternating currents with harmon- 
ics the impedance Z is a bifoliate num- 
ber formed from the sum of the unitary 
resistance R and the fundamental im- 
aginary reactance iX' and the harmonic 
imaginary reactance iX" or : 

(formula) (example) 

Z=R-}-i (X' &X")=5+i (-2&+10) 
=5+14 — j6 

and the admittance Y is the reciprocal 
bifoliate number: 

Y R~i (X' & X") _5-i (-2 & +10) 
“R^+ (X'&X")- 25+ (4&100) 

= (77+h48-i4+j54)/725 

Arithmetic of the Alternating 

by Robert A. Philip. 

Price three dollars 
The Monographic Press 

106 VasJiingtoji St. Fairhaven, Mass. 
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odor and rancidity in the process. Already 
tins method has yielded vitamin-A esters 
of 500,000 U.S.P. umts per gram and 
vitamin-A alcohols of 3,000,000 units per 
gram on a scale large enough to supply 
about one tenth of the United States’ re- 
quirement for this vitamin. 

Special interest attaches to the method 
of distillation used. This consists in heating 
a film of oil moving over a surface to a 
moderate temperature (100 to 200 degrees, j 
Centigrade), placing a cool surface close to 
the heated oil film (about 1 cm.), and 
producing an extremely high vacuum ( about 
lo-’ mm. of mercury) in the intervening 
space. The molecules of the heated oil tend 
to jump out of the layer, and, since the 
vacuum has removed obstacles to their free 
travel, they strike and are caught by the 
cool condensing suiface. By making the path 
between the hot and cool surfaces shorter 
than the mean free path of the molecules 
being distilled and by removing from the 
intervening space as many as possible of 
the gas molecules which would otherwise 
fill it and obstruct the travel of those 
ejected from the oil layer, one can distill 
materials which cannot be volatilized in 
ordinary stiUs and at temperatures far be- 
low their decomposition points. This method 
of molecular distillation has been applied in 
the past to the separation of mercury’s 
isotopes (atoms of slightly different atomic 
weights) , and to the separation of the heavy 
hydrocarbons of lubricating oils. Its applica- 
tion to numerous other problems of separa- 
tion is expected as developments proceed. 
Its important characteristic is that distilla- 
tion occurs by the travel of individual i 
molecules which are uninfluenced by others ! 
which may be in a mktuie. Hence no } 
mutual effects of the different constituents 
of a solution or mixture are encountered as 
in ordinary distillation— Z>. H. K. 
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How A Country Gets 
Rich 

I N 1908, the average employee of one of 
the largest tire producers was receiving 
40 cents an hour. He could buy a tire for 
a small motor car for 35 dollars. At that 
time this tire would run an average of 2000 
miles in its lifetime at an average cost of 
1.75 cents a mile. A little calculation in- 
dicates that an hour’s labor would pay for 
only 23 miles of use of that tire. Thus to 
run the car with four tires a distance of 23 
miles and merely pay for the wear and tear 
on the tires the worker had to work for four 
hours. Obviously, few workers owned cars. 

In 1936, the average wage of all employees 
of this plant was 88 cents an hour. Had this 
been the only gain which took place in the 
interval, the laborer would still have had to 
work one hour to secure 50 miles of nse from 
a tire, or one hour’s work would have yielded 
enough income to pay for tlie wear and tear 
on the four tires over a 12Smile stretch. 
Car driving would stiU be a pastime for a 
few rich people only. However, several other 
things happened. Instead of the tire costing 
35 dollars as it did in 1908, it cost about 
eight dollars in 1936. Instead of running 
only 2000 miles, it would run on the average 
about 20,000 miles. A calculation will in- 
dicate that in 1936 an hour’s work would 
pay for not 23 miles of use hut 2200 miles, 




I To People 
who want to write 

but canH get started 

Do you have the constant urge to write 
but the fear that a beginner hasn’t a 
chance? Then listen to what Fulton Ours- 
ler, editor of Liberty, has to say on the 
subject: 

“There is more room for new- 
comers in the writing field today 
— and especially in Liberty Mag- 
azine — than ever before. Some 
of the greatest of writing men 
and women have passed from the 
scene in recent years. Who will 
take their places? Who wiU he the 
new Robert W. Chambers, Edgar 
Wallace, Rudyard Kipling, and 
many others whose work we have 
published? It is also true that 
more people are trying to write 
than ever before, but talent is still 
rare and the writer still must 
learn his craft, as few of the new- 
comers nowadays seem willing to 
do. Fame, riches and the happi- 
ness of achievement await the 
new men and women of power.” 


“7 am able to live on the 
money I earn by wiiting, 
and it rs not yet ten 
months since I began the 
course! Until a few months 
after beginning study with 
you I bad sever had a line 
published. What more can 
1 say for a course which 
has enabled me to earn a 
livelihood by the most cos- 
genial work I have ever 
done?" John N. Ottum, Jr., 
Box 95, Lisbon, N. D. 



T he Newspaper Institute of America offers a 
free Writing Aptitude Test. Its object is to 
discover new recruits for the army of men 
and women who add to their income by fiction 
and article writing. 

The Writing Aptitude Test is a simple but expert 
analysis of your latent ability, your powers of 
imagination, logic, etc. All applicants do not pass 
this test. Those who do are qualified to take the 
famous N. I. A. course based on the practical 
training given by big metropolitan dailies. 

This is the New York Copy-Desk Method which 
teaches you to write by writing! You develop 
your individual manner instead of trying to copy 
the style of others. 

You "cover" actual assignments such as metro- 
politan reporters get. Although you work at 
home, on your own time, you are constantly 
guided by experienced newspaper men. 

It is really fascinating work. Each week you see 
new ^progress. In a matter of months you can 
acquire the coveted “professional” touch. Then 
you’re ready for market with greatly improved 
chances of making sales. 

Mail the Coupon Now 

But the first step is to take the Writing Aptitude 
Test It requires but a few minutes and costs 
nothing. So mail the coupon now. Make the first 
move towards the most enjoyable and profitable 
occupation— writing for publication! Newspaper 
Institute of America, One Park Avenue, New 
York. 


M 


Newspaper Institute of America 
One Park Avenue, New York 


B Send me, without cost or obligation, 

your Writing Aptitude Test and further infor- 
mation about writing for profit as promised in 
Scientific American, December. 
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TRANSPORTATION SECTION 


price was greatly reduced and the life of 
the tire increased by 1000 percent. The real 
gain to labor (and all tire consumers) came 
not through wage increases primarily, but 
through a lowering of prices and an im- 
provement in the product. Similarly, the 
gains have been broadly shared in the case 
of the motor ear itself, electrical appliances, 
light bulbs, and a host of other things. The 
rise in the standard of living comes not pri- 
marily in forcing upward money incomes, 
but in raising real incomes. — Barron’s. 

16 Cylinders — 135 
Degrees 

A n important development in the multi- 
, cylinder motor-car field is the unusual 


The bore and stroke are amazingly small. 

Through use of the 135-degiee angle, en- 
gineers have been able to achieve a power 
unit that is virtually flat. This has obvious 
advantages. First and foremost, the shape 
creates an extremely low center of gravity. 
Since the engine is the biggest item of 
weight in an automobile, its center of gravity 
largely determines the roadability and 
safety of the car. Second, with a “flat” 
motor, the dashboard can be moved forward, 
increasing leg-room and comfort of front- 
seat occupants. Third, better cooling is pos- 
sible. Cylinder banks no longer hamper free 
air circulation over the top of the engine. 
The fourth advantage is that the wide “V” 
offers a roomy and natural cradle for engine 
accessories. 

The hole and stroke have the same mea- 
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new 16-cyIinder Cadillac engine that will be 
used in the 1938 models. The engine has 
been built so compactly that it occupies less 
space than the average straight eight. Its 
output of one horsepower per 5.7 pounds of 
weight affords a ratio far better than pre- 
vious automobile ratings. 

To illustrate clearly the engineering be- 
hind the new 16, its characteristics are be- 
low compared with the 16 that powered the 
largest Cadillac in the 1937 series: 


Horsepower 
f’i'elght 
Displacement 
Dis. per 100 lbs. 
Length 

Height, excludin, 
accessories 


1&3S model 
engine 

185 

1.050 lbs. 
431 cu. in. 
41 cu, in. 
36 in. 


1937 model 
engine 

185 

1,300 lbs. 
452 cu. in. 
35 cu, in. 
46 in. 


The V-type principle is applied in the 
new 16. Here, however, much of the simi- 
larity with earlier V-lypes ends. Cylinder 
barrels are mounted at an angle of 135 de- 
grees. Two independent sets of accessories, 
including two cooling systems, are installed. 


surement— 314 inches, the stroke being the 
shortest on any automobile and a guarantee 
of economy and durability. Figures show 
that each piston inside its cylinder travels 
only 1590 feel to each mile covered by the 
car. The average piston travel for 33 Ameri- 
can cars over that distance is 2200 feet. 

Greater rigidity and increased smooth- 
ness have been accomplished by casting the 
motor in one piece, thus reducing the num- 
ber of joint surfaces subject to leakage oi 
gasket troubles. 

16-Cylinder Steam 
Motored Locomotive 

T he design of a powerful new locomo- 
tive, which is a radical departure from 
the conventional type, but which neverthe- 
less incorporates fundamental engineering 
and mechanical principles whose efficiency 
has been amply proved, has just been com- 
pleted by the Baltimore and Ohio Railroad, 
Built with 16 cylinders arranged for con- 
stant torque propulsion, the locomotive will 
produce a continuous flow of power similar 









How the B8iO 16-cylinder locomotive will appear when in service 


to that of a multi-cylinder automohile— 
with smooth running and minimum vibra- 
tion. It is believed that it will develop 5000 
horsepower, and that it will be capable of 
handling 14 standard Pullman cars at a 
speed of 100 miles per hour on straight, 
level track. 

The locomotive will have a 4-wheel front 
truck, four pairs of drivers, a 4-wheel trailer 
truck, and a tank mounted on two 6-wheel 
trucks and carrying 23 tons of coal and 
22,000 gallons of water. 

Each of its four driving axles will be 
driven by a Besler steam motor and each 
motor has four cylinders directly geared to 
its axle, so that there will be a total of 
16 cylinders with 32 power inipulses for 
each revolution of the steam motors. No 
counterbalancing of any kind, and no main 
and side rods and crank pins, will he re- 
quired, tills new design thus entirely elimi- 
nating the hammer blows on tracks that 
result from counterbalance weights. The 
absence of main and side rods and other 
motion work, will also make it possible for 
the driving wheels, with their independent- 
ly mounted 4-cylinder steam motors, to 
accommodate sharper curves than will loco- 
motives of conventional design. 

The gears and all other motion parts of 
the steam motor will operate continuously 
in a bath of oil forced by a pump to the 
wearing parts, as is done in the modern 
automobile. The cut-ofiE position of the valve 
gear, together with forward and reverse 
motion, will he automatically regulated from 
the locomotive cab by means of an electro- 
pneumatic control. 

Total weight of the locomotive will be 
about 400,000 pounds, with 260,000 pounds 
on the drivers. The starting tractive power 
will he 72,500 pounds, giving a factor of 
adhesion of 3.6, which is more than ample 
where there is constant torque. 

The boiler will be of the Emerson water- 
tube firebox type with 775 square feet of 
heating surface in the firebox, and a total 
heating surface of 5800 square feet. It will 
have a superheating surface of 1530 square 
feet, will be equipped with feed water heat- 
er, and will have a capacity of 115 percent. 
The Besler steam motors operate on a guar- 
anteed rate of 14 pounds per horsepower- 
hour, so that when the locomotive is de- 
veloping 5000 horsepower, the cylinders will 
require 70,000 pounds of water per hour 
while the boiler will evaporate 80,500 
pounds. The working pressure of the engine 
is 350 pounds. 

The new locomotive will be very flexible. 
It will have outside frames and spring rig- 
ging; also outside journal boxes, which will 
be oil lubricated. Each pair of driving 
wheels with its attached steam motor can be 
quickly removed on the drop pit for neces- 


The locomotive will be streamlined on 
the pattern developed for the Baltimore and 
Ohio two years ago by Otto Kuhler, con- 
sulting engineer of design, and which has 
been used in an adapted form for the 
streamlining of the railroad’s Diesel-electric 
locomotives and its New York train-con- 
nection motor coaches. 



Are Your Brakes Right? 

T esting the efficiency of a motor car’s 
brakes is now as simple a matter as 
checking the oil, through the development 
of the Deeeiometer, a little instrument that 
flashes a green signal when the car stops 
witliin a safe, legal distance, and a red 
signal when the brakes are inefficient. 

Declared to be more accurate than pre- 
vious types of instruments designed for the 
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Using the Deeeiometer j 

same purpose, the Deeeiometer checks with- I 
in 0.7 percent degree of error, as against 
10 percent which hitherto has been regard- 
ed as commercially acceptable for gages 
performing a similar function. It has already 
been approved by motor vehicle authorities 
of the states of New Jersey and Connecticut, 
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of the National Bureau of Casualty anti 
Surety Underwriters, according to R. J. 
.■Uden, its inventor. 

Developed in collaboration with engineers 
of the General Electric Company, who de- 
signed its intricate molded plastic parts 
and deceleration-actuated mercury-switch 
mechanism, and scientists of the U. S. Bu- 
reau of Standards, who resolved the mathe- 
matical equation on which its operation is 
based, the Decelometer resembles in gen- 
eral appearance a common, tubular two- 
cell flashlight. On its face are two small 
circular windows, one green, and the other 
red. Inside is the working mechanism. 

During the testing operation, the De- 
celumeter is placed on the floor of the car, 
directly in front of the inspector. A sharp 
set screw at the rear of the instrument holds 
it finnly fixed in position. When the brakes 
of the car under test are applied, the mo- 
tion of the vehicle propels a column of 
mercury forward in its channeled groove, 
tliereby effecting a mercury-switch action, 
and establishing contact with one or the 
other of the signal lights, operated by dry 
cells. If the forward motion caused by quick 
stopping is sufficiently fast to indicate proper 
braking efficiency, the green signal flashes; 

! if not, only the red signal shows. The com- 
plete test requires only a few moments. 

i Another Te.\rdrop 

I 

T he car in an accompanying illustration. 

representing almost the acme in stream- 
lined design, is the “Airomobile,” designed 
and built by Lewis American Airways, Inc. 
It has recently undergone strenuous road 
tests, and is expected shortly to go into 
production. The main features are the use 
of three wheels instead of four, front wheel 
drive, air-cooling, and light weight (1500 
pounds empty — ^which, with the “tear-drop” 
design, enables it to run 40 miles to a gal- 
lon of gasoline at normal speeds). It is 
j said to be capable of a safe driving speed 
of 80 miles per hour, and is designed to 
sell at an extremely low price when in 
regular production. 

The motive power is a four-cylinder, op- 
posed, 60-horsepower engine, produced by 
the Doman-Maiks Engine Co., specialists in 
air-cooled design. In the gears of the trans- 
mission, which is furnished by the New 
Process (Jear Company, as well as in other 
vital parts throughout the car, such as 
valves, crankshaft, and so forth, nickel alloy 
steels were specified, to secure dependable 


tor is the use of “Ni-Resiht” cylinder 
sleeves, which are pressed into the alu- 
minum alloy cylinders. Ni-Resrst has prac- 
tically the same coefficient of expansion as 
aluminum, hence extremely close tolerances 
(.001 inch maximum) are permitted be- 
tween the pistons and liners. With ordinary 
cast-iron cylinders or blocks, and alumi- 
num pistons, it is necessary to allow a .003 
inch clearance when cold, which gives rise 
to “piston slap” before the engine is warmed 
up; but the use of the Ni-Resist sleeves 
obviates this difficulty.— YiV/ce/ (last hun 
Neus. 


Inter-Continental 

Highway 

B lazing a trail across two continents, 
which may overcome, within half a 
dozen years, many of the present physical 
barriers between the two Americas, the 
Brazilian Highway Expedition recently visi- 
ted several of the leading industrial plants 
of Akron, Ohio, while en route to New York, 
northern terminus of the proposed inter- 
continental highway. 

It was nine years ago that the expedition 
set out from Rio de Janeiro and the only 
contact the members have had with their 
home country since 1928 was a telephone 
conversation from Chicago, three montlis 
ago, with the editor of a daily newspaper 
in Rio. 

In their travels thiough 15 countries, they 
have been received by 14 presidents and 
expect to have an audience with President 
Roosevelt at Washington. They have pre- 
pared 34 maps and charts of the proposed 
route of the Pan-American Highway and, at 
Washington, expect to offer a complete set 
of their maps and other information to the 
Pan-American Union. 

About 10,000 miles of the 16,182 miles on 
the proposed highway are now open to 
motor traffic and, from assurances of co- 
operation by the various countries traversed, 
it is expected that the route will be opened 
south to Honduras within two years and 
that the entire project will be completed in 
six years. 

The Pan-American Highway would enter 
the United States at Laredo, and extend from 
there to Austin, Dallas, Little Rock, Mem- 
phis, St. Louis, Springfield, Chicago, De- 
troit, Cleveland, Akron, Pittsburgh, Wash- 
ington, Philadelphia, and New York, en- 
abling South American visitors to this coun- 
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The expedition has received both moral 
and financial suppoit horn all of the coun- 
tries in which it has made suiveys and 
studies of the route, and several of the 
countries have already improved their sec- 
tions of the 16,000 mile highway. 

Where more than 30 similar expeditions 
have attempted the same undertaking and 
failed, the present expedition sees the end 
of the nine-year tiip alieady in sight. Besides 
Commander de Oliveira, its membeis are 
Francisco Lopez de la Cruz, of Rio de 
Janeiro, observer; Maiio Fava, mechanic 
and technician; and S. W. White, of Dallas, 
Texas, interpreter and editor and publisher 
of the Pan-American Ambassador, of Monte- 
ley, Mexico. 

The expedition travels in Model T Fords, 
in which they traversed almost impassable 
stretches of country in Central and South 
America. For weeks at a time, they lived 
on parclied corn, loots, and had no drink- 
ing water except what they obtained from 
stalks of the bejuco tree. 

When gasoline was not available they ran 
the cars on kerosene mixed with alcohol 
and lubricated them with hog-lard. At times 
they had to hew tunnels through dense 
vegetation just large enough for the cars 
to get thiough but so thick overhead that 
sunshine could not penetrate. 

Upon their arrival at New York, they 
expect to return to South America by boat 
to continue tlieir efforts to complete tlie 
huge pinject. 

(End of Transportation Section) 


New, Mysterious Dise.lse 

T he strange case of a man whose bones 
have turned pale red is reported by Dr. 
Eugene Freedman of Cleveland. The pa- 
tient's bones show other changes besides 
that of color, and the bone marrow has been 
replaced by fibrous connective tissue. Hip 
bones, vertebrae, and shoulder blades are 
affected. The condition has been going on 
for 12 years, starting when the patient was 
16 yeais old. Although the disease has been 
progressing, the young man is not incapaci- 
tated by it. Dull, aching pains in the back 
and joints are the symptoms that have 
brought the patient into the hospital from 
time to time for treatment. Each time thor- 
ough study by X-ray, chemical, and micro- 
scopic methods have been made, but the 
doctors still do not know the true nature 
of the disease or its cause. 


Alcohol From Arti- 


chokes 


U TILIZATION of farm ciops for indus- 
trial purposes has focused attention on 
the Jerusalem artichoke as a potential 
source of sugar to be converted into alcohol. 
Recent experiments in converting these 


tubers into alcohol have been made at the 
Iowa State College with very attractive re- 
sults. The yields of artichokes per acre are 
high, varying from 15 to more than 20 tons 
■^er acre in the state of Washington (the 
(c, three test locations). The average 
^'■“st farms in Illinois, Washington, 
polumbia varies from 11 to 
The tubers contain 15 
,/ler favorable condi- 
y'' ^d alcohol recovery, 



with corn, which yields from 30 to 35 bushels 
per acre from which 75 to 87 gallons of 
alcohol can be made, the advantage of arti- 
chokes is apparent. The Jerusalem artichoke 
{Hebanthus tuberosus) is a native Amer- 
ican crop and has been suggested as a 
source of levulose (fruit sugar). The pres- 
ent effort to grow this crop as a raw material 
for alcohol manufacture appears as a prom- 
ising method of increasing farm income 
thiough the production of an industrial raw 
material.— D. H. K. 

Spiral Reinforcing for 
Steel-Concrete 

A new method of concrete construction 
which insures a positive bond with 
reinforcing steel, called the ‘’Alpha System,” 
has been introduced by the Porete Manufac- 
turing Company. Use of this new system 
permits the contractor to obtain the advan- 
tages that are inherent in both steel and j 
concrete construction. j 

In the Alpha System a spiral coil is weld- | 
ed to the top of the I-beam so that the con- j 



Crete slab is solidly anchored to the steel 
beam, as shown in the iUuslration, and both 
work in unison. To carry the same load as 
before, a much smaller steel beam can be 
used, because the concrete slab takes care 
of the compressive stresses produced hy the 
superimposed load, the same as in a rein- 
forced T-beam. This results in a saving of 
40 to 75 percent in the weight of the steel 
and a great saving in the cost of the com- 
plete construction. This system combines 
the greater rigidity of reinforced concrete 
with the simpb'city of steel construction, 
and is adaptable to all kinds of fireproof 
buildings, particularly those with heavy 
loads and long spans. It is particularly rec- 
ommended also for bridge construction. 


Fire Resistant Lacquer 

M atches, cigars, and cigarettes do not 
affect a new baking lacquer recom- 
mended for finisliing metal ash trays and 
similar articles. The lacquer also resists 
perfume, alcoholic liquors, and other ordi- 
nary hazards.— D. H. K. 


X-Ray Snapshots 

A new device for use with ordinary 
X-ray machines to take X-ray snapshots 
of the heart and lungs is described by Dr. 
Siegmund Strauss of Vienna. The new de- 
vice is called the Telecord and is controlled 
hy the heart. 

Ordinary X-ray machines are not quick 
enough to take a clear picture of the heart 
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Polaroid Junior ilicroscope Set consists 
of analyzer and polarizer which slip over 
eyepiece and stage, as indicated by arrows. 
It transfoims any microscope into an effi- 
cient fwlarizing microscope, transmuting 
objects that appear dull, drab, dim and 
colorless into a veritable fairyland of color 
You can obtain, with your instrument, in- 
expensive though it may be and at trifling 
cost, effects formerly achieved with Polariza- 
tion Microscopes of an expensive type Price in- 
cludes comprehensive, explana- 
tory bcoklet with full, slide- 
making directions. GET THIS 
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tails necessary for diagnosis of certain heart 
disorders, particularly during early stages 
of the ailments, are lost. Very powerful 
machines have been built which will take X- 
ray snapshots, but the advantage of the 
Telecord is that, when it is used with the 
ordinary machine, well-defined pictures of 
the lungs and clear contours of the heart 
are obtained. 

“The essential thing about this equip- 
ment,” Dr. Strauss explained, “is that not 
only one single e.Yposure but four or five 
short time exposures in rapid succession 
immediately dictated by the pulse can be 
taken. These partial exposures add up and 
cover each other on the film in such a way 
that all partial exposures equal one total 
exposure.” 

The pulse or beat of the heart is picked 
up at the wrist by a compression cuff, trans- 
mitted to the machine, amplified, and used 
to control the apparatus. 

Enamel for Concrete 

A new enamel for concrete, which pre- 
vents dusting, produces a high perma- 
nent gloss and is resistant to moderate 
wear, is now being made with a synthetic 
resin base derived from rubber. Its superi- 
ority over oil paints is due to the fact 
that no chemical action occurs between the 
lime salts in the concrete and the resin 
itself.-D. H. K. 

Brightness Meter 

B rightness and brightness-contrasts 
are of fundamental importance in mak- 
ing objects visible; hence brightness meters 
are important measuring tools. .A new com- 
pact brightness meter weighing only 2^1 
pounds, in a Bakelite case 1% by 414 by 8‘5fi 
inches, has recently been developed by M. 
Luckiesh and A. H. Taylor of the Lighting 
Research Laboratory, General Electric Com- 
pany, Nela Park, Cleveland. The range of 
brightnesses which can be measured is over 
twenty million to one, and includes all 
brightnesses from the low level of pavement 
brightness on the street at night up to the 
bulb brightness of a 100-watt frosted lamp. 
Objects as small as one foot wide can be 
measured from a distance of 500 feet. 

The photometric field of the meter, viewed 
through an eye-piece at one end, consists 
of two small trapezoids in a larger circular 
field. They are separated by a narrow vertical 
space. By means of an adjustable lens the 
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test-object to be measured is brought into 
sharp focus in the space between the trape- 
zoids and in the surrounding field. The 
brightness of the trapezoids may he varied 
until they match in brightness the object 
being measured. The brightness scale is 
viewed through an eye-piece just below the 
one through which the photometer field is 
viewed. Two brightness scales are seen, giv- 
ing the brightness in candles per square 
inch and in foot-lamberts. 

Because of its portability and great range 
the meter should prove very useful in many 
fields, both indoors and outdoors. For ex- 
ample, it can be used to measure the bright- 
ness of the street pavement at night in 
appraising visibility and lighting; to mea- 
sure the brightness of various objects in- 
doors, including lighting fixtures; and in 
photography, to measure the brightness of 
objects to be photographed so a.s to gage 
the exposure. 


SQUARE 

TT would be quite proper to call 
1936 the squares! year because — 
1936 is the square of 44, 1 is the 
square of 1, 9 the square of 3, 36 the 
square of 6, 16 the square of 4, 196 
the square of 14, 361 the square of 
19, 169 the square of 13, and 961 
the square of 31. 


Skilful Reading Re- 
quires Fewest Eye 
Motions 

M ore than 100,000 eye muscular ad- 
justments are required by the average 
good reader in a single hour’s perusal of 
non-technical material, it was made known 
by Bureau of Visual Science experts of the 
American Optical Company, in announcing 
results of a study just completed demon- 
strating the huge muscular load placed upon 
eyes of persons engaged in near-point work. 
The Bureau based its figures on such a 
reader being able to scan and comprehend 
the written word at the rate of 350 words 
per minute. In the case of what it classed 
as “poor” readers, the Bureau estimated 
the number of required eye muscular adjust- 
ments more nearly to average the huge total 
of 200,000 per hour. 
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CURRENT BULLETIN BRIEFS 

(Bulletms listed as being obtainable through SeientiSe American can be supplied only by mail) 


FREE TRIAL! 


Principles of Public Address Systems, 
by M. N. Beitman, the second revised 
edition, gives a complete background foi 
setting up and operating various types of 
public address systems. It is supplemented 
by a series of circuits involving varied num- 
bers of tubes for sound amplification. Com- 
plete and thorough-going. Write for Bulletin 
1237 A, Scientific American, 24 West 40th 
Street, New York City— 50 cents. 

Diseases of Fur Animals, Farmer’s Bulle- 
tin No. 1777, is of particular interest to 
both fur farmers and the fur trade. Stand- 
ardization and intensification in fur produc- 
tion and a more critical market are calling 
for pelts of a quality that can be produced 
only by animals in good health. The progress 
- that has been made in treating fur animal 
diseases is presented in this 22-page illus- 
trated bulletin. Superintendent of Docu- 
ments, Washington, D. C. — 5 cents (coin). 

Steel Hard-Facinc Procedure tells briefly 
and concisely how the oxy-acetylene torch 
is used in hard-facing steel with Haynes 
Stellite. Step-by-step instructions are given, 
and the text is amplified by pertinent photo- 
gi-aphs and drawings, Write for Bulletin 
1237B, Scientific American, 24 West 40tk 
Street, Neio York City.—3-cent stamp. 

Black Light Equipment is a folder telling 
of the uses of black light lamps in con- 
nection with luminescent paints. It also de- 
scribes the lamps and accessories. Science 
Laboratories, Inc., 424 East Fourth Street, 
Cincinnati, Ohio.— Gratis. 

More Money in Radio is an informative 
booklet dealing with the present oppor- 
tunities in the radio field. It outlines the 
numerous branches where opportunities 
exist and the possibilities for men who are 
equipped with the necessary knowledge and 
background. Sprayberry Academy of Radio, 
,2548 University Place, N. W., Washington, 
D. C. — Gratis. 

Literature on vibration pickups of typical 
piezo-electric Rochelle salt crystal design 
is now available. These devices are applica- 
ble to the study of noise and vibrations in 
various industrial applications. For litera- 
ture address The Brush Development Co., 
3311 Perkins Avenue, Cleveland, Ohio.— 
Gratis. 

Status of Rural-School Supervision in 
the United States in 1935-36, by W. H. 
Gaumnitz, has been published to show the 
progress that has been made in the “little 
red schoolhouse.” Pamphlet No. 72 of the 
United States Department of the Interior, 
ji'.Qf6ce of Education. Superintendent of Docu- 
tifdmts, Washington, D, C. — 10 cents (coin). 

Communications is the first issue of a maga- 
zine which combines three others that 
have long been well-known in their own 
fields— IRqdio Engineering, Communication 


three publications had become so definitely 
linked that a single magazine covering these 
overlapping fields was an obvious venture. 
Bryan Davis Publishing Co., Inc., 19 East 
47th Street, New York City. — Subscription 
price S2.00 per year in the United States and 
Canada, $3.00 in foreign countries. 

Papers Presented at the Twenty-Fourth 
Annual Conference on Highway En- 
gineering presents some of the thoughts of 
the country’s foremost authorities in this 
particular field. It covers such phases as 
highway planning, landscaping, the beauti- 
fication of city streets, co-operation in high- 
way research, safety, trafific signals, and so 
on. Circular No. 30, Engineering Experiment 
Station, University of Illinois, Vrbana, Il- 
linois. — 50 cents. 

Master Antenna System Manual deals 
with the theory, installation, and opera- 
tion of up-to-date radio antennas for apart- 
ment houses and other large buildings, as 
well as for individual dwellings. Write for 
Bulletin 1237C, Scientific American, 24 West 
40th Street, New York City.—3-cent stamp. 

Archeology of St. Lawrence Island, 
Alaska, is a detailed study of the Eskimo 
culture of an island near Bering Strait. 
Smithsonian Institution, Washington, D. C. 
-$ 2 . 00 . 

The Finest Automatic Heat That Money 
Can Buy is the title of an illustrated 
booklet that presents facts about automatic 
coal heating in the home. A number of illus- 
trations amplify the text and show what may 
he expected with the use of automatic heat- 
ing. Request Book 1469-B from Link-Belt 
Company, Stoker Division, 2410 West 18th 
Street, Chicago, Illinois. — Gratis. 

Clarostat Service Manual is a pocket- 
sized book, containing over 200 pages, 
which gives circuit diagrams, servicing hints, 
ballast data, and other valuable information 
for the radio service man. Free to sendee men 
writing on business stationery to Clarostat 
Manufacturing Company, Inc., 285 North 
Sixth Street, Brooklyn, New York. 

Safety Sealed in Concrete presents a plea 
for the use of concrete in the construc- 
tion of highways, and shows the safety fea- 
tures of this type of surface. Write for Bul- 
letin 1237D, Scientific American, 24 West 
40th Street, New York City.—3-cent stamp. 

Local Bird Refuges, by W. L. McAtee, 
deals with the establishment of local 
refuges as a means of attracting birds. It is 
adapted for use throughout the entire United 
States. Farmers’ Bulletin No. 1644, Superin- 
tendent of Documents, Washington, D. C.— 
5 cents (coin), 

Irving Decking, the Open Steel Mesh 
Pavement for Bridges presents in short 
text form, illustrated with many photo- 
graphs, the advantages of this open mesh 
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S A good, healthy coat of tan has a surprising effect 
on your business success. You look healthy and 
virile and instantly conmand attention. Salesmen 
find their sales actually increase after the? have 
acquired a real bronze tan! And yon will find 
yourself more popular, for both men and women 
are attraaed by that healthy outdoor look! 

IMPROVES HEALTH AS WELL AS APPEARANCE! 

B Frequent exposure to the ultra -Tiolet rays of 
the sun tones up the entire system, stimulates 
the body into energy and vitality, increases gland 
aairity, builds up resistance to colds .... and 
aids in clearing up many skin diseases. 

4 TIMES AS POWERFUL AS SUMMER SUN! 

B Now Health Ray has perfected an inexpensive 
sun lamp that will give you the same amount of 
beneficial ultra-violet rays in 15 minutes that you 
could getfrom one hour of clear summer sunshine. 
Yon know what a glorious tan your skin would 
acquire if you could spend an hour every noon 
sun-bathing . , .doctors tell you bow much physical 
benefityou would derive. NOW with the H^th Ray 
Lamp, you can get the same healthy tan, build up 
the same vitality and health in a few minutes 
morning or evening, in your own home. 
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Deep River, Conn, 
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ANSWERED! 


SAVE TIME and MONEY 
Know the Rules Governing 
PATENTABLE Invention 


iNVENTORS, ENGINEERS. EXECUTIVES, 
LAWYERS FIND THIS A BOOK OF DAILY 
PRACTICAL VALUE 

VITALLY INTERESTING and 
authoritative for all who deal with in- 
vention— this readable book and ready 
reference manual gives you the essen- 
tial principles of Patentable Invention 
— from 700 actual cases in the Courts! 
The established RULES used in de- 
termining the question of Invention — 
are clearly, concisely, accurately stated. 
Two outstanding sections in particular 
— What is Invention and What is not 
Invention make the work invaluable. 

347 pages are packed with specific in- 
formation on actual cases. Rluminatmg 
chapters on the Background of Invention, 
General Characteristics of Invention, the 
British Rule. This splendid presentation of 
the legal side of invention is highly recom- 
mended to the layman. It can help you 
to cooperate with your attorney to greater 
advantage. 

5 DAYS' FREE APPROVAL 

Decide this book’s value for yourself. 
Examine it free. No obligation to buy un- 
less you want to keep it. 
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turn book within 5 dajs after receipt, or send 
cheek or money order for |5.00, 

Name 

Address ... 


finished it becomes virtually a one-piece 
open steel mat over the entire bridge floor. 
Write for Bulletin \2TtE, Scientific Ameri- 
can, 24 West 40th Street, New York City . — 
3-cent stamp. 


Fvcts and Ficures of the American Chem- 
ical Industry is published as Pait II of 
a regular edition oi Chemical & Metallurg- 
ical Engineering. It gives voluminous data 
on the subject indicated in its title. Chemical 
and Metdlurgical Engineering, 330 West 
42nd Street, New lork City. — 75 cents. 


Development \s. Exposure, by Herbert C. 

McKay, explains why no photographic 
developer is a complete processing factor in 
itself. The photographer must always con- 
sider the influence of the exposure, the speed 


lating of the film itself, and quality vs. fir q 
grain. The subjects discussed include develg. 
opment control, stabilization, surface de 10 
velopment, length of developer life, and sgj 
on. Write fur Bulletin 1237F, Scienti 
American, 24 West 40th Street, New Yo 
City. — 3 cents. ,0 


Problems in Buildinc Illumination, 
John 0. Kraehenbuehl, deals paiticula 1 
with lighting problems as they may appi 
in the industrial, commeicial, and public 
building fields. It does not deal with specific 
solutions, blit with the general principle^ 
that underlie the necessity for good lighti’ 
and with the problems presented in nbta 
mg such lighting. Circular No. 29, Engine ■ 
ing Experiment Station, University of | 
Imois, Urbana, Illinois — 35 cents. : I 


THE NEW HEAVY NITROGEN 

(Continued from page 346) 


and use of the phosphorus take place within 
the body of the rat, the animal can be killed 
and its various tissues analyzed. The photo- 
electric cell indicates the presence of the 
phosphorus whose rays label it. By this 
method, it has been determined that, for all 
their apparent stability, the bones are con- 
tinually exchanging old atoms for new 
atoms. Soon after feeding, radioactive phos- 
phorus was discovered to be already part 
of the bony structure — an entirely unsus- 
pected phenomenon. Even teeth, sooner or 
later, trade their constituent atoms for fresh 
arrivals. Still more astonishing, ten hours 
after the administration of radioactive phos- 
phurus to rats, their brains had incorporated 
the tagged atoms into living brain sub- 
stance! Further, the brain molecules of 
which phosphonis forms an important part 
do not give one phosphorus atom in ex- 
change for another. It must be concluded, 
therefore, that, contrary to earlier theory, 
these phosphorus-containing brain-mole- 
cules are in constant turmoil, being broken 
down and synthesized anew every few in- 
stants. Labeled molecules are helping us 
directly to read some of the answers to the 
most mysterious of all problems: how 
atoms, hy merely hopping to and fro can 
realize — be conscious of — their activities; 
and in the form of brains nse their fellow 
atoms to learn more about mind’s place in 
the universe. 

On the more immediately practical side, 
similar determinations are improving our 
understanding of the differences between 
healthy and diseased tissues, and upon the 
action of certain drugs administered in 
medical practice. It has been proved that 
cancer cells retain more bismuth than do 
healthy cells. Bismuth and also lead are 
helpful portions of certain drug molecules. 
How does the body dispose of these metals 
and how quickly? ArtificiaUy radioactive 
bismuth and lead are providing this infor- 
mation, which wiR lead to more efficient 
medical methods. And, of even greater sig- 
nificance to medicine, the most exact mea- 
surements of blood volume and rate of 
blood circulation in the history of science 
are being set forth — as only atom-tags 
could. 

In this peat new field of science, the op- 


ties of life’s activities. Yet, even the fi's, 
and comparatively simple discoveries whj’h 
have been made indicate that physics and 
chemistry are experiencing a startling awe iv- 
ening, like their awakening at the beg’ 
ning of this century. About 1895, scicnli. 
were saying that the only woik left 
them was more precise measurement— a 
the great principles wcie already on tl 
library shelf. The force of gravity, tlie spec 
of sound and light, the weight of a give 
atom: increased accuiacy here was thougl 
to be the whole diy-as-dust future. Tlier 
in relatively quick succession came c 
great discoveries of radioactivity, the ii 
tricacy of the atom’s heart, the transniuta 
lion of the elements, relativity, and the 
transformation of matter into energy, So 
today the future is black with vast hosts 
of baffling problems. 

While physics and chemistry were heinf 
reborn, the science of life was progressin 
rapidly too: the application of physico 
chemical methods to biology explained li' 
secret after life seciet. Hence scientists hi 
gan to say: Life is no more than an exai. 
pie of the play of the laws known to physic 
and chemistry. But in the last few years, 
bio-science has been teaching rather than 
learning from physics and cliemistry. Bio- 
scientists have, to the amazement of the 
scientific world, exhibited molecules c' 
genes, viruses and enzymes that not only re- 
produce like a living thing, but even con- 
trol the activities of countless other mole- 
cules, and with supreme harmony. Now, 
chemists and physicists are learning from 
biologists that there are important physio- 
logical — and perhaps chemical — differences 
between varieties of the same atom. Finally, 
and above all, it is being made clear, espe- 
cially by studies with tagged molecules, that 
on the plane of life practically every known 
law of physics and chemistry is involved — 
in phenomena that are the highest illustra- 
tion of the play and interplay' of the forms 
of energy known to physics and of th 
forms of matter known to chemistry. Men- 
delejeS first satisfactorily grouped the chem- 
ical elements into families. If he were alive 
today he would, in revising his classifica- 
tion of the elements, take especial note of 
their roles in the loftiest drama of which 
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LEGAL HIGH-LIGHTS 


Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., LL.B., Sc.D. 

New York Bar 
Editor, Scientific American 


^ATENT Injunctions 

HEN a patentee prevails in a suit for 
infringement of a patent he is entitled 
, an injunclion restraining further infringe- 

nt of the patent. 

The question frequently arises as to wheth- 
X a patentee can obtain a preliminary in- 
unction restraining infringement pending 
he trial of the case. As a general rule the 
courts refuse to grant preliminary injunc- 
tions m suits for patent infringement unless 
the validity of the patent in suit already has 
been sustained in prior litigation or unless 
ihcie is very strong proof of long acquies- 
cence by the trade in the validity of the 
oatent. Thus, in a recent suit for infringe- 
nenl of a design patent the plaintiff applied 
fur a preliminary injunction restraining in- 
fringement pending the trial of the case. The 
patent had not been litigated before and as 
it was hut recently granted there was no 
evidence of long acquiescence. The court 
accordingly refused to grant a preliminary 
injunction, stating: 

“The mere presumption of validity attach- 
ing to the patent from the fact of issuance 
by the Patent Office is not strong enough 
to win an injunction on the threshold of 
the suit. An adjudication by a court in a 
prior contested suit is generally accepted as 
settling the point of validity sufficiently to 
warrant a preliminary injunction in a later 
case, provided also, of course, the proof of 
infringement is convincing ; and long acqui- 
escence in the trade may serve as welt as 
a prior adjudication.” 


Shredded Wheat 

T he niaiuifactuier of the well-known bis- 
cuit, Shredded Wheat, was awarded an 
injunction by the Circuit Court of Appeals 
for the Tiiird Circuit, restraining a com- 
petitor from using the name “Shredded 
Wheat” and from advertising or offering for 
sale a biscuit in the same form and shape 
as the Shredded Wheat biscuit. 

The case involved several important points 
of law. As a matter of fact the issues were 
hi) complicated that the Court first refused 
(0 award an injunction and then upon a 
re-argument it reversed itself and granted 
an injunction. 

One of the principal defenses was that 
the product known as Shredded Wheat had 
been patented in 1895 and that upon the 
expiration of the patent the name passed into 
the public domain along with the product, 
with the result that the defendant and the 
rest of the public had the right to use it. 
Tile Court gave this defense serious con- 
sideration and agreed that where during 
the life of a patent a name, has become the 


name passes to the public with the expira- 
tion of the patent. However, it found that 
in the case under consideration the public 
failed to avail itself of the right to use the 
name after the patent had expired and there- 
after, due to the extensive advertising of 
the manufacturer of Shredded Wffieat and 
also due to the failure of the defendant and 
the rest of the public to avail themselves of 
the name, the name “Shredded Wheat” had 
become exclusively identified with the prod- 
uct of the plaintiff. The Court then con- 
cluded that the trade mark “Shredded 
Wheat” was valid and was the exclusive 
property of the plaintiff. 

Even more far reaching was the portion 
of the decision which restrained the de- 
fendant from advertising or offering for sale 
a biscuit in the form and shape of plain- 
tiff’s biscuit. It appears that the biscuit had 
formerly been protected by a design patent 
and that the design patent had expired. Un- 
der general principles of patent law, upon 
the expiration of the patent the subject- 
matter thereof becomes public property. The 
defendant naturally contended that since the 
design patent had e.xpired he had the right 
to make a biscuit in the exact form shown 
in the design patent. The Court rejected this 
contention on the grounds that the design 
patent had been adjudged to be invalid prior 
to its expiration, and on the further grounds 
that the plaintiff and its predecessor had 
used the particular form for the biscuit for 
40 years and equity would not permit it to 
he copied. 


No Remedy 

A SUIT cannot be maintained for in- 
fringement of a patent application. The 
monopoly provided for in the patent staliiles 
is not effective until a patent is actually 
granted. This is so elementary that the ques- 
tion seldom arises in the courts. However, 
the question recently was presented to a dis- 
trict court in a suit kought by a dress manu- 
facturer against a competitor, charging in- 
fringement of a design patent application. 
The Court dismissed the suit, stating: 

“No patent has been issued for the dress 
style in question. Until a patent has been 
Issued, an infringement suit will not lie.’ 


Not Fair 

I N a recent suit brought by the New York 
World’s Fair Corporation, a publisherwas 
restrained from using the title “World’s 
Fair News” on a magazine. 

The New York World’s Fair Corporation 
is a quasi public corporation organized to 
plan and operate the World’s Fair in New 




Fair that the words had acquired a sec- 
ondary meaning and indicated the particular 
World’s Fair that is to be held in New York 
City in 1939. On the ground that there was 
danger of confusion between the publisher 
of the magazine and the New York World's 
Fair Corporation the use of the name 
“World’s Fair” on the magazine was en- 
joined. 

Price Discriminating 
Contracts 

A new York State Court has held that 
a plea of violation of the Robinson - 
Patman Act is not a defense in a suit for 
breach of contract for the sale of merchan- 
dise. 

The Robinson-Patman or Anti-Price Dis- 
criminating Act is a Federal law amending 
the Clayton Anti-Trust Act and it prohibits 
discrimination in price, under certain cir- 
cumstances, in the sale of merchandise in 
interstate transactions. In the case under 
consideration the defendants pleaded that 
the contract violated the Robmson-Patman 
Act in that the plaintiff had charged lower 
prices for identical merchandise to com- 
petitors of the defendants. The court held 
that the Robinson-Patman Act did not ren- 
der the contract illegal and that it was en- 
forceable under the laws of the State of New 
York. 


Telephone Directories 

A COPYRIGHT on a telephone direc- 
tory was held to be valid in a suit de- 
cided by the Federal Court of Appeals m 
California. 

The telephone company had prepared a 
telephone directory of the usual type and 
had duly copyrighted it. From the list of 
names and numbers contained in the tele- 
phone directory the infringers prepared a 
directory in which the telephone numbers 
were arranged in numerical sequence fol- 
lowed by the names of the subscribers. 
The telephone company charged that re- 
arranging the listings of the telephone di- 
rectory’ in this manner and publishing them 
constituted copyTight infringement. The in- 
fringers claimed that the copyright on the 
telephone directory was invalid and that 
regardless of this, since their directory rad- 
ically differed from the telephone direc- 
tory, their use of the telephone directory a^ 
a source of information was fair use, and 
did not constitute copyright infringement. 
The Court rejected both of these conten- 
tions. It first held that directories were 
proper subject matter for copyTight and in 
this connection stated: “That a directory 
may be copyrighted is well settled. The prin- 
ciple is recognized in the statute ****"' 
With regard to the defense that the de- 
fendants had made only fair use of the tele- 
phone directory the Court stated: “The 
inversion, without license, is not permitted 
merely because the holder of the copyright 
has not so used it.” 

A question of hunran, if not legal inter- 
est also arose in this case. The infringers 
were husband and wife. The wife presented 
the further defense that she was merely an 
employee of her husband and exercised no 
discretion, judgment or responsibility as to 
the conduct of the business. The Court held 
that this defense was without merit, and 
found that the wife took an active part in 
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Now Only ^3.95 



1708 Pages. 800 Ulus 
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Plales. Relnforeed 
Binding. Weight 8 
Pounds, 


An entire scientific education for the lay- 
man. Almost two thousand pages of fas- 
cinating reading that cover every field 
of science! 

Xi/tT throuEli s miracle of modern boolimaltins, 
this most fasciiiattag and complete of modern soi- 
eniiflc works has been brought within re.ich of 
erery purse— at the price of an ordinary book. Xot 
a word has been left out ! Printed from the original 
plates, the volume is one of the mo.st beautiful pieces 
of bookmaklng in years. To see it is to want it. And 
now it can be yours for less tlian a fourth Its for- 
mer piice. Easy to read, fascinating in its wealth of 
material. It covers ever}’ field of science ' 

"A monumental achievement, " the N. Y. Herald 
Tribune calls it. IndLspemsahle foi the student, tlie 
teacher and the library, this gieat aiithoi native 
nork is now priced witliin reach of all. 
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NEW FRONTIERS OF THE MIND 
By J. B. Rhine 

T he card matching and calling tests 
at Duke University— some de.scribed 
in this magazine, others in technical 
books that were rather hard to read, still 
others in the new magazine Parapsy- 
chology — are now famous. Taking the 
investigation of telepathy and clairvoy- 
ance wholly out of its old environment 
of hocus-pocus, and into the scientifically 
controllable surroundings of the labora- 
tory of the university, the author has 
shown that both telepathy and clairvoy- 
ance do occur (which is not by any 
means to make claim that whatever the | 
charlatan says he has done is likely to be 
so ) . The present volume tells in a plain, 
straightforward and entertaining style — 
j ust as one might tell it orally — how all 
these tests were conducted and what 
happened. There is nothing whatever 
about alleged physical psychic phenom- 
ena — table tipping, trumpet stunts, ma- 
terializations, and so on — or of spirit 
communications. This research is con- 
fined strictly to a study of extra-sensory 
perception between the minds of ordi- 
nary living persons, chiefly average col- 
lege students and instructors; also per- 
ceiving inverted cards. There is no smell 
of occultism or medieval mysticism about 
the Duke experiments. — §2.65 postpaid. 
-A. G. }. 

THE NEWER ALCHEMY 

By Lord Rutherford, Prof. Expei. 
Physics, University of Cambridge 

I N this little book the famous physicist 
describes the different methods used 
in transmuting the elements, and dis- 
cusses the considerations surrounding 
the subject. — $1.60 postpaid, — A. G. !. 

THE AMERICAN ANNUAL OF 
PHOTOGRAPHY, VOLUME 52 

Edited by Frank R. Fraprie 

P HOTOGRAPHIC annual time is here 
again. First of the lot to reach this 
reviewer’s desk is the 1938 edition of the 
dean of all photographic annuals. As 
usual, it presents a series of almost 100 
outstanding photographs wliich were se- 
lected by the editor from over 7000 
prints. Accompanying them is a series of 
articles on up-to-date phases of modern 
photography, written particularly for 
the serious-minded amateur. One of 
[ these that deserves special mention is 
1 entitled “Studio Portraiture with a Min- 
[ iatme Camera.” In this particular sec- 
I tion thd reader is shown the various 



By W. G. Lang worthy Taylor ,, 


Have you read Dr. J. B. Rhine’s 
■ astounding book on the Duke ^ 
University experiments in men- 
tai telepathy, Extra-Sensory Per- 
ception^ Are you, like all the .f 
world, watching with curiosity 
the significant discoveries which '1 

scientists are making every day 1 

about the human mind? I 

Timely and piovocative, I m mortality ha.s 
much to tell us concemitig the theory of 
the afterworld as intcrpieted by modern 
psychic reseaich. 'Written by a formci 
professor at the Univcisity of Nebraska, 
widely known for his picvious books in 
the psychic field, such as Katie Pox, this_ 
new book represents a valu.ible cot rela- 
tion of all available material within a 
definite scope, in suppoit of tlie theory 
of the afterwoild, 

623 pages. At any bookstore, $3.50 

BRUCE HUMPHRIES, INC. • • • BOSTON 


WANTED: manuscripts 

Nm Ynil! Book I'lildlhliev TMiwi't- 
fully solli'lti MoittalnU' mmiusi'iliils. 
FDRTUMY’S, Publishers— 45 West 45 St., N. Y. C. 


Announcing 
A New Book by 

Sir James Jeans 

^^Science 
and Miisic^^ 

A book written by an emi- 
nent scientist for musicians and 
for everyone interested in that 
broad subject, including the 
nature of vibrations, the me- 
chanism of musical instru- 
ments, the theory of acoustics, 
etc. $2.75 

THE MACMILLAN COMPANY 
60 Fifth Ave., N. Y. C. 


Brand new! Just Published! 

TRICKS. TOYS AND TIM 

A Book of Model-Making and Magic 
By Krelgh Colllm. Cleat dlrectloriH tar uwkuig . 
many tricka and all sorts of unusual toys, fuim f 
a Gloufcstar flshlns scliooner to ilrc oiiglnes that t> 
throw a real stream. Illustrated $3.00 , 

HOW TO MAKE 
ELECTRIC TOYS 

By Raymond F. Tates. Presents the fundamentals 
of eleetrielty and how to make a wide variety 
of toys and gadgets run by eleetrielty .. $3 111) 

WORKING WITH TOOLS 
FOR FUN AND PROFIT 

Bv A, Frederick CoUIns'. A eomijlate and per- 
feetly planned manual for home -carpentry, lllu'a- 
tcated $a,oo 

D. Appl 0 ton«&entnry Co., 35 W. 32gd st.i N. Y. 
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H awings indicate exactly how they were 
» lifed. There is, of course, the usual 
^■Ipful appendix of the latest formulas 
W d photographic information. — $2,40 
W 'stpaid. — A. P. P. 

I CIENCE EXPERIENCES WITH 
I 'OME EQUIPMENT 
y C. J. Lynde 

"^UT several tiny boats out of paper 
''J with a slot at the stern of each, 
lace a piece of camphor in the slot of 

| ,jach and watch the boats propel them- 
selves in a tufa of water. Invert a tumbler 
(juickly over a piece of burning tissue 
h a vessel filled with water and watch 
he water being forced upward into the 
tilass. These two samples of simple home 
.ricks easily explained by simple pliysi- 
;al laws are given to show the general 
i{,ype of the 200 experiments in this vol- 
jrae. Each experiment is illustrated with 
drawings which show exactly how it is 
performed. A key to the reasons for each 
phenomenon is contained in the back of 
fhis neat little volume, ’’^or young hoys 
land grown-up hoys.— $1.35 postpaid. — 
7 . D. M, 

THE MAKING OF A SCIENTIST 
]By Raymond L. Ditmars 

fO ECOLLECTIONS and adventures of 
I' ti a famous naturahst. Easy, pleasant 
I'eading, humorous and chatty, cover- 
ing incidents connected with boyhood 
j'.ollecting and attempted menagerie 
keeping in a New York apartment, also 
1 , ater episodes with rattlers, monkeys, 
tears, giant bats, snakes, the paradox 
' tog, and other animals. A hook that 
vould make an elderly reader wish he 
lad been a naturalist, or lead a youth 
0 decide to become one.— $2.90 post- 
)aid. — A. G. I, 

IfHE TRitf FIG IN HEALTH 

PlSy Charles Solomon, M. D. 

Ia DISCUSSION, rather Hvely and 
"11. pointed, of patent medicines and 

i jsmetics. The patent medicine racket 
hd what to do about it; disease and its 
eatment; habit-forming, sleep-ptoduc- 
ig, arid pain-killing drugs ; the science 
^ E nutrition and the lunacy of diet fads ; 
Se habits of the digestive tract; too fat 
; too thin; infections and antiseptics; 
ismetics— these are the contents. Other 
)oks, written by laymen, have lamhast- 
1 the quack racket, but the present one 
7 y a physician, The author is fearless 
lames names without evasion or equiv- 

P ation.— $2.95 postpaid.— i. G. 1. 

For sale by 
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ZERO to EIGHTY 

by DR. L F. NORTHRUP 

An AutobiographyHnventions and refleefions of a scientist 


Written by a great 
Scientist 

★ 

Explaining interplanetary 
travels 

★ 

Future rocket ships 

★ 

The electric gun of 
tomorrow 

★ 

Life from 1920 to the 
year 2000 A. D. 



The Ideal Gift for Christmas 


A SCIENTIFIC TRIUMPH 

Acc/oimed by Scientists and Wrifers as 
the Book of the Ago 


C. IT'. PIERCE, Professor of Physics at Han'ard 
Umvcisity, says: 

“I have read with great interest Dr E. E. 
Northrup’s book ‘Zero to Eighty,’ ■which shows 
vivid imagination, great skill in the application 
of aiiiviysis to a fanciful subject, and high liter- 
ary excellence in the portrayal of a great 
scientific romance.” 

BRADLEY STOUGHTON, Professor in charge 
Mi'taltnrgicol Engincenmj, Lehigh University, 
says. 

“I spent many happy hours with ‘Zero to 
Eighty. Imaginative vision is one of the factors 
which has been, I suppose, the most creative in 
advancing our civilization I am sure that it 
must have been fascinating to the author to 
roam around in this intellectual atmosphere, and 
it makes delightful reading.” 

C. L, IPSBN, Manager, Industrial Heating, Gen- 
eral Electrit Co., says: 

‘‘I have found ‘Zero to Eighty' intensely in- 
teresting, particularly so since I have witnessed 
the realization of so many of Dr. Northrup’s 
Yearns. It is to men of vision like him that we 
owe most of our own progress." 

WILLIS R. WHITNEY, Vice President in 
charge of General Electric Co. Research, says 

‘'Intriguing, ambitious and imaginative. 
Youth will like it and the oldsters will try to 
understand, even to criticize, the hard parts, and 
yet the truth he helps to disclose^ will also pre- 
vail. For myself and the other kids, I wish we 
had more such hold, good-willed, and imagina- 
tive science writers, and still more material 
from this one.” 

COLIN G. FINK, Head, Electro-chemistry Di- 
vision, Columbia University, says: 

“A trip to the moon is no longer a figment 


of the imagination as Dr. Nortbrup indicates 
in most convincing manner. The conclusions are 
based on numerous scientific experiments car- 
ried out by the author and on very elaborated 
calculations. The book will be welcomed not only 
by those scientifically inclined, but also by the 
large group of individuals who have little or no 
scientific training, but who possess a high regard 
for the accomplishments and future possibilities 
of the scientist and engineer." 

N. R. STANSEL, micly knom Author and 
Engineer, says: 

"This book is unique in that it combines a 
fascinating narrative, scientific interest, and a 
projection of imagination to illustrate a knowl- 
edge of new forces at man's command. The story 
alone is sufficient reason for the book, but its 
contribution to scientific knowledge is its real 
and lasting value.” 

HENRY NORRIS RUSSELL, of Princeimt Unl- 
verAty, Former President American Astronom- 
ical fociety, says: 

“The book differs from almost ail others in 
which Voyages in space are described, since the 
mechanical and dynamical problems involved 
have been considered by a competent man of 
science, and the narrative is quite free from 
those blunders which disfigure so many sittiilai 
stories. The manner in which the voyage is pre- 
sented, as an incident of a fnll and active life, 
adds to its verisimilitude, and to the interest of 
tlie novice.” 

CAPTAIN S. L. CONNER, U. S, Army Ord- 
nance Dept., says; 

“ ‘Zero to Eighty' is to me a unique literary 
effort. It presents, in nnmistakable terms, the 
inspiring philosophy of a man who has one ol 
the foremost teolmioal brains of our time.” 


For years to come engineers, inventors, aviators, metallurgists, military ex- 
perts, in fact students of every branch of technical science will have need to 
refer to this book. — BUY NOW. 

Illustrated • Cloth • $3.00 
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™ EXPERIMENTING OUTFITS 

These Outfits contain materials, eauipment, apparatus 
— mcludlag the newly developed ScieiiceCraft POLAIII- 
SCOPE— and Instructiom with which you can perform 
hundieds of new, Interesting, and educational experi- 
ments which demonstrate the latest development ot the 
scientlflc world— the control of light by Polarization' 
Three Attractive Outfits 

each laeiuding the SCIENCECraft POURISCOPE 

$3.00 $5.00 $10.00 

Ask lor SCIENCECraft POLAROID JUNIOR 
Experimenting Outfits in your favorite store. If 
unobtainable, we will send any Outfit, fully pre- 
paid, uponreceipt of price. 

of Home Experiments 'con- 
tainlng startluig trieks and ex- 
A V\ .iw perimcnts jou can do with ma- 
V,\\x iW terlals found at home, also a 
\ A Jt \ Y Christmas Present Mystery 
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SCIENCECraft Experiment- 
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